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1185' II AC T - T he object of tI'e present ,york 15 to study the influence of the proqres.s 
of cleaning opera tion on c1c()nlng action, neps per gr<lm dnd yarn charac tertsUcs. 
The results of .i.ndustriili evaluatio ns, uslng three varieties of Eg,yptIan cotton flliel'!!, 
to produce rlng-spun yarns rang ed from ca rded to com bed qUilUties, are prc!>ented. 
r or all cotton fibers, co mparsion of the processlng performance of a three cleaning 
units "ith H() !>tc rclean conccpt a re favourable to the new cleaning unit UIAC). The 
modern set alone provides up to 64% cleilnlng e fficiency and lower lint 10!>S at 460 
kg/hr pc-oduction. I\lso, the results emphasize the lugh trash re moval consequently 
the ca rds had to' hand le up t o 42'K. l ess trash as a results of this the card sliver turned 
out to tie 60% cleaner. On the other hand, cotton tufts and card sliver cont.)ined 
cOllslderably more neps than tha t proces.sed through the con ventional cleaning unlts. 
It was found thut, l\'!thJ.n the limits of tllis study, the cleaning operation had ilpprec1able 
effect on ya rn quallty. There we re a signifIcant differences in strength, ends dow n, 
uniFormity and imperrections of ring Sllun yarn , betlfeen t he t ,yo ol'9anizatlon. for 
co tLon nb crs I\'il:h a higher mlcronaue values, the 11 astercle an concept achleve a 
better quali ty yams than tho!>e ob tained rro m conventional cleaning 'u nits, 

1- 1NTIlODU CTION 

Sever.:ll stu4les conrtr med that the opening and cleaning process causes a cons!­
('crallie influence!> on degree of opening (1), cleaning action (2,), fibe r properties (ql and 
y<lrtl c haracteris tics (5), Lelfeld (6) i.ndica te th at t he eHect of flo" or material, stop-and 
go a nd continuous 'lorking in U1C blo\\'ing rOOnl on Ule yarn quality . In Egyptl<ln cotton 
mills, the author (7) swelled the beha viour of different Egyptian cotton fibers qualities 
~hroug h diFferen t installations in term s of m()chine <Irrangements and fiber parameters. 

The present \'O"k tentls to demonstrate th()l the improvements which can 
be ac h.l eved by one 11e\'l clc<luing uni t in cOlllparsion with t hree conventional cl eaning 
"'achines, For true evaluatlon the performance of a nt',} cleaning unit, .it Is necessary 
to de term lne:-

The clealling e fflc iellcy of t he ope ne rs <lnd t he whole ranye of ntachinery, waste 
percen tage pc!;' mi\chine, r esidual trash content and tint '\i in w<lsle, un CI; 

HO'~ J oes the new cleaning unit arfect the fleps per gram, of stock .1 nd can) sliver, 
and the c haracteristics of the y<lrn SUCh a!> stl'cng th, unlforPlity and ends do\\'n I 
1000 spindle, Or 
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2. EXPERIMENTAL WORK: 

2.1 Material Used: 

Three Egyptian cotton f!hers, Giza 31, Giza 75 and Giza 70, with diffe rent 
.1rtittal trash content were selected. AddLtlonal data concerning the m olterlal \'fill be 
found in Table (1) . In case of cotton type Giza 75. there are tlfO lots .".ith regar 1 
to the odgiJ'lal plant (Delta and Upper Egypt). 

Table (1) 

CottOn' fibers Property 
Trash analvs.1s 

090 _ lIot 
Lint :\ Trash lflv. total 

Nic. Value ,,"ir~ib'Te<<ile~n~9~"'T<' 
jJ91iflch L2.5% l50% U.R. 

waste 

Giza 31 92.20 6.13 1.67 7.8 J.5 29.9 15.1 51 
Gua 70 96.46 2.20 1.34 3.54 J.8 34.7 16.6 '8 
Cua 75 (nl 95.56 3.61 0-62 4.43 4.0 31.9 16.0 50.6 

(,) 93.33 . 4.59 2.08 6.67 '.0 30.7 15.29 51 

2.2 Processing Procedures: 

Two blOlfroom lines, Hand T,have some identical machinery such as Bale opener 
(CBA), Axl-flol' machine (AFC) and the other cleaning points are different in their 
construction ond prInciples. Une"H" included a ne" cleaning unit, Mastc[dean concept 
(HAC), covpled Irlth two air fiber separator (AFS). On the other hand, Line "Til included 
three conventional cleaning units, Step cleaner (SC), ptx'cupine (pr) and kirshner 
beater (KS). The machine sequence for each line are shown in Fi9ure (1). 

The cotton fibers were processed in spinning preparation lines, under industrial 
condltions consldered the recorn mended values of machine setting and production 
speed. The rJw material w/\ich was used fqr such experiments ranged from production 
a ca rded to cOIn bed qualities. In this comparative studies no para meters of ya rn 
process except the dlffercnt preparatory line ' were changed . 

2.3 Measurement: 

Trash content determination by shirley was made on Samples of cotton from 
bale, ribers at each cleaning point und card silver. Neps from stock samples and card 
wcb determined according to ASTH (8). Yarn strength characteristic was determined 
on Tenso mat strength !;este r and irregularity was measured by Uster Evenness tester. 

3. RESULTS "ND DISCUSSIONS: 

From the previous studies (9) a compariltive t')(periments betw een a con­
ve ntional blowroo m and Maste rclean blow room "ere executed in a ring splnnlng mill 
an d open-End rotor spinniflg. Also, ~he raw Illateri al" wf'lCh were used for such inves­
tiga tion : l00 ~ pakJ..stan cotton wit h staple length 1;~f" inch, Hie. 5.0 )Jr{inCh and 
tras h content 2.3'; for carded ring spun yarn Ne )0, "and blend of low grade cotton 
and reclaim ed waste for open-end yarn Ne 18. It ItClS found that, there is no neg a tive 
inrllJence on the quality churacteristics of the yurn by u~g the Hasterclean concept . 

In the present work , t he experiments are cons tructed for three Egyptia n 
cotton f.i1JerS to investigate the influence of replacing machines with "lower cleaning 
.:Jetton by new ones with h.lgher efficiency on carded and combed yam quality. The 

-_._-



Man50l)ra En& inl"erlOg Journa l (MEJ) VoJ.1 6, No.2. Dec. 1991 
T.41 

Fig. (1)0 ProCeSsing Lines Used in the Tests, 

Air 

\ 
Ai r fj Ue,. separofor AFS 

11o!>tercteon MAC 

Fig. Il)b Schematic Diagram of Masterclean ConcePt. 
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obtaJ.ned results are illustrated 1I'l figures (2) to (11) and discussed in the follo wIng 
paragraphs. 

(l) Iflfluence on cieaning Efficiency: 
Th e experimental results for running materials, Giza 31, Ciza 70 and Ciza 

75 In both blowrooAl lines (H and T) are shown in Figures (2) and (3). The curves refers 
to the cleaning efficiency indicate that the line H compr.1sed a' l-1asterclean concept 
achieved a considerable improvement of cleaning efficiency up to the card sliver 
for all co tton fibers. 
- with cotton fibers, Cl.za 31 and Ciza 75 (5), has a hIgher Wtial trash content, a 

ciean1l'lg efficiency of 82% and 80% is obtained on line H respectively. For the s.}me 
cotton quality, a cleaning efficiency of about 661 is obtained on line T. i.e. The 
cJeanlJ'lg efficiency obta1/1ed in litle H is about 23' higher than the cleaning achieved 
1/1 line T. 

It is clear from the above results, that the dlffeC'cnces in machines de$l.gn 
of blowroom lines (H and T) affect significantly on th e cleaning action. It addition , 
it can be stated that, the new cleaning machine (M AC) has J higher cleaning action 
that those. obtained with three conventional beaters. Cleaning efficIency for new 
m<lch.ines ranged from 56, for cotton wIth lower trash content to 77$ for cotton 
with higher trash content. On the other hand, the results indic<lte that the averaged 
cleaning efficiency 45% to ttS~ fo r )'convcntlonal cleaning units. 

ill IIIfluence on Residual Trash Content: 
Figures (tt) and (5) show the trash content of cotton in the bale, after processing 

through different preparatory lines (H and T) and In the card sliver. It is clear that 
Pro m this investigation: 
- For cotton Fiber Giza 31, wIth initial trash content 6.13$, line H show a lo wer 

residual trash of 1.2% beror the card than those obtained with litle T 1.93%. The 
cards 11'1 this case had to handle 37.S$ less trash as a result of this the card sliver 
turned~out to be 21.4% cleaner. 

- With an Wtal trash content 4.6%. for cotton fibe r Giza 75 (5), themachlnes In.stalla­
dons lfI l.ine H result in a 101'1 residual trash content 0.91 % while 1.5% residual trash 
can be obtained for line T. The c'ards had to handle 42.2\1 less trash a$ a result 
of this the card sliver turned-out to be 60% cleaner. 

~ For cotton fIbers, Gila 75 {I'll and Gila 70, with initial trash content 3.81 % and 
2.2$ respectively , the litle 11 result-in a less remaWng trash content, 0.99% and 
0.69%, before the card. The improvement is 20.2$ for Giza 75 (n) dnd 16% for 
(liza 70. As a result Of this the carded sliver turned out to be 33.3" and 22% cleaner. 

ill) Influence on Waste Removal <lAO): 

The test result of the waste percentage per m act\lne is shown in Fig. (6) 
for all cotton fibers. Also, the analysis of waste by means of shirley analyzer shows 
the new cleanltlg unit 111 11ne Il had more trash removal and less amount of lint in 
the IHlste as compared with the conventional three cleanIng unIts (Fig. (7) l. 
The waste quantity obtained in line H is, about 18.2 ', higher than the waste removed 
by line T for cotton fiber Ciza 31. I\lso, for cotton fibers, Giza 70 and Glla 75 the 
experiments indicate a higher "aste% ( 12$) for line ~1. 

(1v) Inf.luence on Ne ps!gram ; 
In figure (8) the curves show th e number of neps pcr gram for all blol'lroo" 

stages and carding process. It has been found that the nep count iAcreases considerably 
ill pC'ocesslng froln bale through blowroom machines for GIza 31, Giza 75 and Ciza 
70, where it rcache$ il maximum value at chute feed syste m then decreases in carding 
machine. For all cotton fibers the results show a illght change of nep count has been 
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observed at the identical ma chines, while a signif1cant difference occurs at t he three 
subsequent cleaning points of biowroom installations. Examination of cot t on t ufts 
and car<! sliver quallty reveals less neps/gra m in case of line "T" than those obtained 
in line "H !>. Also , it has been seen th<1t a hig her nep count occurs with cotton fiber 
(Giza 31) havln g lower micronairc than those obtain ed with higher mlcronaire values 
(Giza 75). 

(V) Influence on The Yarn C harac terlstics: 

·All yarns produced were tested and t he results of strength cha rac teristLcs, 
yam unlformity and imperfections, and the rate of ends down per 1000 spindle . Hr. 
fro m both spln nlng preparation lin es are presented graph.icaliy in figures (9) and (10). 

The experl mental re5Ults given in FIg.(9) displa y the e f fec t of new cleaning 
unIt on tenslle strength of ring spun yarns. A Substantial increase in yarn tenaclty 
is observed when processing cotton fibers, Clza 75 and Giza 70, in line "H". For cotton 
flber Ciza 75 , an improvemen t occurs in yarn tenaclty by 18% for carded yarns com~ 
pared with 10 % for combed yams. Also, a considerable im provement in yarn strength 
by 15 $ for carded yarns co mpared with 6$ fo r combed yarns Fro m Giza 70. On t he 
other ha nd, for GIZa 31 the strength results of carded yam s a rc similar for bot h 
blow roo m lines (" H" and "T") . 

Several stu dies and researches, execu ted in Hergeth Hol.l.il\gs worth com pany, 
concerned with t he relationshIp between remaining trash contents in the ca rd sliver 
and t he yam i mperfecUons (9~ The im perfection an alYsisJ10gra rr, for carded ring 
spun yarn Ne liD produced from 100," Aca1l cotton with 1 staple length, ~tic. 4.2 
}Jg/inch and 2.)% trash content, lndlcate t ha t a l arge quan t y of yarn i mper fections, 
20'-' of thin, 38.9 '-' t o 78.9'-' of thiek places and 57.9 % to 100% of neps, which are 
seriously affecting the yarn quality a re either caused dlrectiy or indirectly by trash 
particles. 
The results of ya rn irregularity and i mperfec tions can be secn in Table (2). It ls clear 
that, as cotton fibers processed 

. Table (2.1) 

Ring - spun yarn Carded yam 

Cotton f iber!; CJ2a 15 Ciza 70 Ciza 31 

Yarn Count. Ne 30 36 '00 30 36 / 0 " 30 

(i) Conventional Clcaning Uni ts. 
Ya rn Unlformity( c. V%) 15.99 16.93 16.73 15.96 15.48 16.86 18.76 19.17 

1m l)crfections/1000 m 
Neps ( ... 200% ) /41 J71 353 384 //7 175 / 01 367 
thick ( • 50\ ) 2)1. 361 3112 3/4 / 11 28/ 458 680 
ThUl ( ~ 50% ) 12 .4 11.3 19.1 5.0 6.0 20.1 46 .8 67 
Total faults/100,OOO 361.8 400 52 1. 1 441.5 460 J 11.3 510.5 129. 0 
Dist.faults/100,000 7.8 6.0 4.6 6.9 6 3.0 7.2 13 

(11) ~l asterclea.'1 Conccpt 
Yarn Unlformity(C .V," ) 15.50 16.72 H .52 16.81 15.72 17.9 18.76 20. 3 1 
imperfections J'OOO m 
ncps ( .. 200')6 ) 166 247 287 391 370 169 234 398 
thiek ( + 50'£ ) 168 324 294 392 261 374 524 617 
thin ( - 50% ) 7.8 21 22.9 15 3 36 53 137 
Total faults/l00,OOO m 209 215 225 309.1 315 431.9 979 18 17 
Oist. faults/100,Ooo m 6.5 8 9.6 6.5 10 7.5 9.7 17.5 
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Fig. (10). Effect of clean(ng operation on End3 down per 1000 spindle. Hr. 
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Table (2.2) 

Cotton Combed Yam :Neps thick thin l otal disturbance 
fiber , am uniformity per places places faults faults 

count pee pee pee 
Ne (c. v% ) 1000m l000m 1000m 100,OOOm 100,OOOm 

,0 
conv,ciean.lng 12.99 55 34 0.6 210.7 15.4 

Giza 75 
40 """ 13,97 111 80 1.9 244.6 14.4 

30 
~l lIsterc.lean 

1) .104 81 53 1.2 216 14.3 

40 14.43 144 107 2·6 261 .7 12.2 

40 12.72 116 47 0.2 HI5.8 11.7 
Conv.cl.ean1Jlg 

60 unit> 16.67 231 189 115.2 489.9 14.2 
Cil d 70 

40 12.39 51 12 0.1 115.6 10.4 
H asterclean 

60 16.75 123 1'19 61 369.7 17.2 

through t he modem set, the carded ya rns spun from Giza 75 was be tter and more 
uni for m t han those obtained f ronl cotton fibers Giza 70 and Giza )1. i.e t he new 
clea nlng unit show an improve ment in yarn ufliforllllty and reduc tion in the nUf\1ber 
of neps, t hi ck and t hin places with cot ton fiber has a hlgher m1cronaire values and 
less u-ash content, 

The rcsults of ends down t ests for carded and combed rJng spun yams are 
give n in Flg .( 10). The relatiOns indicate that the number of ends down de creased 
wIth process.l.ng cotton fibers, Cila 75 and Clza 70, i n line "j·I". Statistically it Is 
evident t hat t he difference, for ali yarn counts, is highly slgnificant. on the other 
hand , more ends do\Yf\ are obtained .for cotton fiber Ciza ) 1. 

(Vi) Quality Poiygon: 

,\n altCL"rliltive method of represcnting the results of the present .Lnvestigatlon 
as sho wn 111 fig .(11). The mWm um orland maximum value of each prop erty and the 
rela tive quality a re plot ted grap hlcaily by quality polygons. The closer to the center 
poin t t he lo wer property is. As a result of this, the area of polygons proportl onal 
to t he qu,illt y achieved and depends to a considerable extent on f.ibe r para meters 
and the cleanlng opera tion. The quality polygons shows: 

The compa t"Sion of cicarU.IHJ action, nep s per gram and yarn char<l cteristics .bet~een 
t hree con ventional cleanin g units and new ones (H A C) developed recently. 

The l'esults of new clea ning unit 1I1d.l.cBt t hat : cleaning ac tiOn area 15 e .... tre mel y hig her 
for all cotton fibers, whUe the Heps level increases depends on mlcron.:Lire val ues 
of the 1nput raw ma terial. Also, t he cleaning operation plays a n i mpo rtant role 
in the frnal yarn quallty. l he ya rn chMacteri'.tics are extre mely bet ter " tth cotton 
fibers has a higher micronaire values. In general, t he total a rea of quality polygons 
increases markedly with e Very increase of micronaire value f rom 3.5 to 4 )Jg/lnch 

fl. CONCLUSIONS 

The results of industrial evaluations, uslng three EgypUan varieties or cotton 
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aI"e presented. Co mpaF....lons of t he processing on new cJ.ea ning unit (M A C) and three 
conventional cleaning units (step cleaner; porcupine and kirshner) l eads to: 

1) The new machine appea rs to hoW promise as an effective means of op ening and 
cleaning cotton. 

(1) The N AS T ER e LE A NIN C unit alone provides a hig her cleaning efficiency up 
to 64 % against - 48 % previously obtained d t h t hree clea ning unlts. 

(ii) Cleaning efficiency of Master clea nIng with two Air Fiber Separator (AFS) 
ranged from 58$ for a low teash cotton to 75' fo r cotton fibers with hig her 
initial trash conte nt, 

2) The results .lndlcated subst antial higher cleaning efficiency and considerably low er 
rem alniflg trash content and lower lint in waste fo r t he line "H" compI"ised the 
modern cleaning unit, 

(i) For cotton fibers, Giz a 31 and Giza 75 (5), has higher Wtlal tra sh co ntent, 
the total cleaning efficiency over the "" hole range befor the ca rd obtained 
.in llne " HOI is about 2Hi higher than thc cleaning achleve d in line " l". Also, 
i t is increased by 10$ in case of processing low trash c <? tton fibers (G.lza 75(n) 
and Giza 70). The figures for waste rem ova l rc Flect ttle big difference observed 
In the cleanl.f\g ef ficiency data. 

(til A significant reduction In- trash content has been observed when different treat· 
ment were e mployed for the same cot ton fiber, The mac hine sequence In Une 
"H" coupled with t he new cleaning units, emphasize the hlgh tra sh re moval· 
10"" lint loss fea tures of m asterclean . 
For cotton fibe rs, Ciza 31 and Glza 75 (S), t he cards had to handle 38t to 
42 % less tTash as a result of t his the card sllver turned out to be 21 'Ji to 
60% cleaner, On t he other hand , t he i mpro ve ment is approximately from 16% 
to 20$ for cot ton with lo w t rash cont ent, Giza 70 and Giza 75 (n), consequently 
the card sliver turned out to be 22 % to )J % cleaner. 
With reference to lint in was te , the new cleaning unit permI ts the achievement 
of a low fiber cont ent .in waste comp.fred with three cleani.ng units, 

3) Even though t he deslgn and t he prlJ1cJple of operations differ between maste.· 
cleaning unit and the t hree con ventional beatel's, the neps count of co tton t ufts 
and card sllver is hlghly affected. The modem set shOlWS an increase in the num ber 
or neps per gra m for all cotton fibers, 

4) In terms of y<l rll quality, the fo llowing results were obtainetl: 

m The lenslle strength is highly affec ted dep ends on the spinning preparation 
Une and 1',111' hllltedal parameters. Masterclean concept achieved a considerable 
i mprovement of yam strengt h. 
For cardlrlg ph<lse: oJ sllght Change has been noticed fo r yarns f ro m Cl z.., 31 
cotton f iber, wtille the I mprove ment rea ched up to 18 % for GIza 75 an d Giza 70. 
Fo r combirlg phase: the i mprove ment of yarn strength I'cached up to 10 % for 
e lza 75 and 6% fa Glza 70 cotton fibers, 

(il) The yarn irregularity (c,v%) , ncps, t hin and thick places are essentially different 
For the new and conventional cleaning Ul lits. The results which with t·jasterclean 
showed an increase of thc ya rn irreguladty and number of faults, for cot ton 
fibers Idth lo wcr mlcronaire values (Giza 31 and Glza 70) , while a bet ter unifor­
mity and a reduction in the numlJer of y.lrn imperfections/10OO meter could 
be aclU.vcd for cotton fibers with higher micronail'e valueS", (GIza 75). 

(ill) In ter m 5 of ends do w n per 1000 spindle hour: The modern cleaning unit (~1 A C) 
show an improvcment between 38$ and 61" for co mbed yam from GIza 70 
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and Giza 75, and from 13 " to 38~ for carded yam f rom Giza 75. On the other 
hand the results for Giza 31 show an average or 60" more ends down . 

5) The applicatlon of polygon area method clearly sho'll' that the quality achieved by 
using a ne w cleanIng operation . For cotton fibers (Giza )1, Glza70 and Giza 7S), the 
cleanlllg action increases markedly with the Increase flf initial trash content _ 
Also, the neps level increases depends on Fineness of the Input raw materials. 
The yam characteristiC3 are extremely bette r d t h cotton fibers has a higher 
micronaire values. 
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