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New chhnulogy in Open~end spinning

T Marihew., tyecutive Director
“. Konishi, !irector®
Duiwa Spimning Co., Ltd., Osaka

* Speaker

1. Preface

¥With respect to the history of the Open-end apinning, we can go back
to U.8.P. 6647714 of W. A, Pillip, Emgland, at the beginning of this
century. At that tine, the firsi flow of pstunt applicstions of
Open<end spinning couid be ween, however , it socon declined; in the
1930's, about 30 years !atar, we could aee the groat flow of patent
applications of Bertneisen-Patent and others whinh became the basw
of the rotor type Opeuvesnd spinning machine, However, it was toe
early for the industry tc accept tham. In the latter years of the
1950's, about 20 years ister, the industrial tondltion conaisting
of the dead lock of the rimg spimning macinine and the demand fer
high efficlency, ste., and the objective condition of the progress
of ralated techneiogy came together, ani intereat on the gide of the
industry bocawe high in the Openeend spinning,

in such circumstances, the BD-20" Open-end spinning sachine appeared
in 1966, and it beceme *eal at last., in our company ., about 10 years
Apr, we paid much attention to the Opsn-end spinning sachine as an
epochemaking spinning system after a long period of research and
study, and we came to the conclusion that Csech BU-200 is the best
among the present Opeu-end epinuing machines. We co~oparated with
Mesars. ‘oyoda Automstic Loow Wo (s, Lid, and in 1¢57 introduced
the tachiology theresf, and have made gieat afforts in order te
produce the machine domestical'y, v a result, it is our pleasure
to be able to produce Bu«200 Open-end spinning machine in mass pree
duction domestically for the firmt time in the wer id. Gererally
speaking, theory asd realitvy differ snd hardly mee¢t, however, fer
your informetion, we want to introduce various sxperiances as
follows, firsily we can make theory ana reality meet aftar a long
operation and have got much sxperieunce, secondly we can produce
Spun yarns of good quality and excelient products whieh canmot be
pProduced with the conventional ring spun yains, etc.

2. The Present Status of Oncn-end 521nn1ng in Japan

At present, in Japan, many BD2200 Opaneend spinning sachines have
been introduced to the leoading spinadng companias, firstly abeut
250 sets to nur company, and ‘o Kanebo, Unitika, Nisshin Spimming,
Puji Spinning, Toyo Spinning snd so forth, about 700 sets ia total
are cosmercially operated. Another type of Open-end spinning
machines, MS-400 and MS8~500 ars teust-opereted sainly in Teray améd




in othey companies! the number ar mac:.ines ancunus to about 50 sets
in tota!. Ths origyine BD-200 was downed very excaliant with regard
tu apinning of rotten varne, howaver, 1% ir rather difficult to spin
man-made vains with ithis machine, We have finaily succeedsad in
widening the fialy of soun yains by develuping the rotor, the combing
wire and twioet tranenizs o rechanizm for man-sade fibers as well as
suriter e man-mede it e TN

Ths p-tu't 4 Mtoan n i wregl s vnodu produition ratio of Open-end
SPUNn yarns a.¢ sliown brlow, and ve can judge that this inforsation
roughly shows the present situation of the COpsn-end yarn production
in Japan, Neme.y, the actuni pioduliiun quantity in pounds which was
nede during the puat siv wmoati's {or Dpen~-»nd spun yecns (hereinafter
called BD yaran) in our company smounts to about 21 million lbs, and
ite retio by melerial 1a sbout (0 % of votton, about 20 % of pure
wan-made {ivere ana sbout 20 % of man-mede fiLbers and cctton dlend.

The range of the yarn count ie 0 S threugh 36 © for cotton varns,

12 8 through )0 § for pure viscose staple yarns, 1/31 through 1/6A
for pure aciylic yarns, and 12 § through 12 5 for polyester and cotton
blenced verne and 3% 8 through 314 5 for acrylic and cotton blended
yarns.

We are st:l) doveivping special spimuing cils Zor pelyester fibers
with regard to commercial production of pure polyester yvarns.

3« Bome Experiences Regarding Potor Iype Upen-end Spinning

About four years have slready passed aince we slarted commercial
preduction of Bl yarna by the Open~end splnning mechines BD-200.
Since we hive obtuinzd seversl dozens of patents and much know-how
through vericus sxperisnces during these four vears, we would like
te introduce some sub jecis as tollows out of this experience which
wjill be thought very useful and profitable in installing these
msachines,

{1) The turm of the opening device

In BD=300, fabars combed Dy the combing wire are pseled off from the
surfece of the combiug wire by cenirifugal force generated by the
high mpeed revolution:. ni the combing roller, and the difference in
the asrisl pressvrs on the guriesce of the combing roller which is
made by the differance in thie spwed between: the surfece speed of the |
cembing rol'ar and the speed ~f suction air by the revolutions of the
roter. Fibers which aye siredrafted and straightenad out by suction air
are then fed to the rotor. In case fibars clog on the teeth of the combing
wire and continue to revolve with tha combing wire, it causes the

trouhle of neps snd mlubs., And in cese the cpening ability of the 3
combing wire {y no't suific:,eat, it also causes the trouble of slubs,
on the other hand, 1f the opening abiliity of the combing wire is too
strong, il causes the {roukls nf cut fibers which eventually docrease
the yarn sirength, Tharefore, the form of the opening davice should
satisfy the fuliowing points {p action; Neither should it give any
damage to fibers, nor Lok them so heavily, rather it should open
thes compietely one by one, make thewm detach easily from the combing
wirs and transport thew ateadily to the i1ator,
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Accordingly, we ahould decide the form of the opening device in
consideration of the form of the teseth, the working angle, the back
side angle, the depth of thi teeth, the nusber of points (the pitch
in longitudinal and lateral directions), the coefficient of friction
nf the odge of the work:ng angle, the form of the chaunel edge, the
distance heiween the combing wire anc the casing, the number of
revolutions of the cosbing roller, the diameter nf the combing roller,
the location of the air 1ni1ui, the gravity of suction air, ete,

From the ijove-mentionad viewpoin i, we have studiec the opening
device, 80 we woulid iike (v disCivse some resulis of it.

Firstly, ve have confirwed that it is preferable to open the air inlet

tangentially to the point of fiber detachment, cspecially for manesade
fibers.

Moreover, even if ithe air inlet is not situated at this ideal locatiom,
we have also found that, if we make an air inlet which is opened
between the plucking point and the fiber detaching point and through
which air i3 sucked, we can easily detach fibers from the combing
roller by the difference in the aerial pressure between the surface
speed of the roller and the speed of air flow, On the contrary, we
confirmed that we cannoi expect complets apinning because of ine
sufficient peeling-uff action of fibers from the combing roller, if
the ¢ir inlet is closed in order not to introduce air.

Some models of Cpen-end spinning machines have no apparent air imlet,
but have only a cleaning device. Actually, air is eucked from the
cleaning device, so it seens 10 us that thig device carries out the
cleaning action as well as the air sucking action which is necessary
for pee’'ing off fibers. The cleaning device say indeed bp able to
remove larger foreign matters such as sead dusts and leaf dusts,
however, it cennot take away vary small foreign matters completely
which deposit in the rotor and mainly cause periodical slubs, which
causs troubls in application and decrease the yarn strength, Moreever,
thi.s device brings us the disturbance in fiber orientation and eventually
a lot of neps as well as the decrease of the yarn strength, so it is
‘better to remove the foreinn matters in the foree-sptnning processes
from the 'iewpoints of the yarn p sperties and contrl of the machines,
vhen we mer~ly think e’ =moving na f.reigr matters. (This subject
will be mentioned later.)

(38) Twist transmissioi wechanisw

A yarn is twiszted by the revolutions of the rotor in the roter type
Open-end spinning machines, but the twist should be transmitted to
the fiber collecting part in order to spin yarns consecutively,

The yarn is spun by revolving itself around the navel part in
accordance with the revolutions of the rotor, at the same time rolling
around the yvyarn axis. If we make this rolling around the yarn axis
more positively, a twist increases much more between the navel part
and the fiber collecting part and the yarn is spun easily.

According to the development on the twist transmission mechanise in
which the yarn rolls itself around the yarn axis at the navel part,
wve have succeeded in spinning of 40 S class medium count yarns of
various materials, including san-made fibers which have a great




torsionel rigidity as well as spinning of yasras which have ailmost a9
low a2 twist covfijcrent as riny yarn for the and-use of knjtted
fabrics on whirh we require a soft touch,

(3) The (ctw of the rotoar

Since we introduced the technolog of AD-200, wa hava studied again
the form of the rotor. ¥ ae the v awpaints of yarn qualities, mumber
of ends down, operation of the machine and econcmical points, we
fourd that the type of self-fan of BL- 200 shows less difference ia
perforannce pmong each unit !a vary simple and the svet excellent
syatem for commercial production, However, we alse found that, en
the original rotor af BD-200, cut fivers, leif dusts, sesd dusts,
spinminug ovils, failoLis of pol-mer, #'c,, atter long operstion, are
transpcertwd by exheust current te the sinus part which is located
at the centar of the rotor, and the fo:vign wattere which are
depositing on tne minua pait and frequently piling up fall on the
surface of fibar vundie by centrituge) force of the roter and cone
sequently causs siubs and endg down,

We have reachad tha ides to meke the hottom of the roter flat teo
avoid the deposit at the centisl part of the rotor and teo sond the
foreign matters vhich sre sepsiated during spinning to the part of
the fiber tundle by centri ugal force for twisting them inte the
yarn, Thus, v have solved the problem and have besn abie to pre-
veant ends down which are _ncressing ‘u accordance with time eof
operat: oa,

(&) The chnerscteristics uf nan-sede Tibers for Open-end spianing

The epimnability sud yern qualities of man-sade fibers are coeasidershly
affected by the fiber proparties and epinning oile. The fecters which
influance the spinnatility and the yarn qualities have many coatre~
dictory poiits. sy it {3 tetier (o determine the spinning ceonditiens
aceordiig tu the greatsat cosmoi, measure uf the various facters. The
larger factore irilaenc.ng thw fpaonadility are opening ability,
transferr ng property and twist { ansmitting proper y. Vith reapect

to cpeniiy Wbilivy, we 2oull corsider Young's sodulus, demier, fiber
length, static (rictional cosfficient between fibers, dynamie
2rictional coefficiant batween filer and wetal and crisp charectoristics,
Concerning twist tranamiiting property, we should cemsider statis
frictional coefficiant hetween fibers, rigidity of fiber, demfer,
fiber length, crimp characteristics, etc, For the purpese eof ygetiing
a great yarn s'rength it 1s desirable that the tenacity of fiber is
strong, the denier of fiber ia fine, the number of crieps of fider is
amall, the frictional coefficient between fibers {s lorge amd the
£iber length 18, to some extent, long,

(5) Increasing the nuabté: of revolutions of the rotar

Many Open-end spinning machines which had a large number of revelutions
of rotor were exhihited at 1T™MA in 1971 for the purpose of serely
demonatrating the eifect of oparstion, howaver, we firely believe

that we will surely have a lot of trouble when 30 or 100 sets of the
machine ars used for about one year on a cummsercial basis witheut

amy sctual achisvements, evean though the machines wvere operated
satiefactorily at the show, We should fully evaluate a machine with




regard to yarn queliities, andurance of the machine perts, consumed
eleactricity, comt ./ the sachine in order to judge wvhether or net
the machine is suitable fur commercial uperation,

Vo can operate the preserc Bu-l(n sade Ly Messrs. loyocda Automatic
Loom Works, iLtd, sith 40, GLG G i the 1vtor without any sodifications,
enly by cang:ng the motor of the sachine. Some of 1w BD=200 heve
boen operated n 40,00 5 M (01 « iohg time in our c.epany, we found
that sndurence of the bearings nf which we had deen anziocus is very
long provided that we take good care of them, and the preseat BD-300
sade by Messrs Toyuda Automatiic Loum Works, Ltd. can be used withewt
any heaitstion on a commercial basis 'n 40,000 R/M only by changing
the metor, Juduing from our saperience of operation, to eperate the
sachine in 10,000 ¥/M is the least troublesome and the best way at
present in Japan where thc cost of eiectricity is high; and we try

to spin yaras of pood qualities of low yrede cotton with a few ends
down while placing o few workers only, which 18 aiffarent from the
situation in the U.S A, etc. In urder (o determine the optimes
mmber of revojutions of the rotor, ve gshouid consider the end-use
of the yarna, kind of the cottun used and the lshour situatiom,
Therefore, the opumun numsber of revolutions of the rotor may differ
according to the rsspective situations in variocus countries.

(6) ‘'eeirable air-conditioning for rotor type Open-end spinning

In the process of the rotar type Open-end spisning sachine, fibere
are opsned separaisly one by one and deposited in the rotor by ssans
of high speed air flow, s: fibers are apt to be processed under very
dry conditions.

Accordingly, we should pay more attemtion tn sireconditioning in thie
proceas than in the process of ring spiming with regard teo twist
tranemi ssion and sarn strength, The more t*: jevolutions of the reter
increase, the stricter a contie]l we should consider,

It is necessary for ua tg inatal' air-conditioning equipments threugh
which wo can ssintain 25 «- 10°¢ and 60 -= 70 % R.ii. 10 the reeam.

Moreover, the ruter type Open-end epinning machine is sometiwes called
“air epinning machine®, which makes us recall that hydrodynamicael
control ia necessary for operation, go it ia desirable to install
oshau-t equipments ‘hrough which we can maintain an air ezhaust
quantity in 2 -~ ) l/sp.sec. in case of BI-200, Since the air sheuld
b0 clean, it is not favorable that air flowe from fore~gpinning

reoms to the Open~end spinning machine room; an sir circulatien
syaten specially utilized tor the Open-end spinning machine rees enly
is dasirsble.

(7) Desirable foremspinning processes for rotor type Open~end
spinning

As we mentioned before, s lot of BD-200 machines have been imatelled
in many companies and a 1ot of BD yarns have been produced in Japan.
However, there are several unpleseant cases of floving out of WD yarne
which show a lot of irreguiarity as dn the products of such BD yarme
in the market, to our regret, this situation eventually incurs ue~
favorable reputation of BD yarns and the products thereof.




gB7en if BD-200 made by Messrs. Toyoda Automatic lLoom Works, Ltd. is
used, we can only spin BD yarns of inferior qualities which will
cause some trouble unless we carry out exact control on fed slivers
and the rotor type (pen-end spinning machine,

Accordingly , we should contr 1 ¢sch unit of the rotor type Open-end
spirning machine completeiy, at the same Line, we should fead slivers
which aro suilable for the machine

In the rotor type Open-end spinning machine, it is unnecessary for us
to pay closer attention to the influence of unspinnable short fibers
which are in~luded in slivers then in ring spinning machines because
of doubling action in the rctor, however, we should take foreign
wmatters into greater account in the rotor type Open-end spinning
machine than in the ring spinning machine.

Namely, it is because the foreign matters deposit, by centrifugal
force gansrated by high speed revolutions of the rotor, on the
surface of the fiber bundle which is collected along the maximum
inner diameter of the rotor and cause slubs, ends down and decrease
the yarn strength in the rotor typa Open-end spinning sachine.

Therefore, proper opening and removing of dust particles in fore=
spinning processes, especially in blowviny anc draving processes, are
indispensable, thus, improvement of opening and removing abilities
in a taker~in part and crashing rollers attachud to s calender part
of & carding machine are necessary at least.

(8) Desiracle develupment on the products of BD yarns

T™he tensile strength of Bl yarns is still slightly lower than that
of ring yarns, which comes from the difference in yarn structure.
S0 it is hardly possible for us to improve the tensile streagth of
BD yarns to the same level «f ring yarns. However, BD yarns have
several features, such as evenness, gooa dyeability, strong abrasion
resistance and excellent bulkiness, sc we can produce excellent
woven fabri=s z& well &s unitscd falriecs if {inishing which does
not elininite these features is a; slied properly.

Should BD yarns be handled merely for replacing the role of ring
yarns, the weak points of BD yarns appear during processing and on
the productz, and ve finally ge. unexpected evaluation,

Ascordingly, it is neceasary for us to pay close attention te the
proper use of all the features of BD yarns as much as poasible while
we are developing BD yarns. With regard ‘o BD yarns, a systes, which

is conventionally adopted for the purpose of selling ring yarmms,

where yains are merely sold is not preferable, but rather there
should be a conticl system in which we can spin the yarns in
accordance with the products and maintain strict control systematically
from the yarns to the final producta,
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Accordingly, we woulrd like to explain the properties of BD varns
produced commerciaily 1n cur company as follows, mainly with regard
to twist charscteristices, strength and avennese ol the yvarns which
will ba Jigcussed jr Cheptes § through 7 frrm the viewpoints of

=paration, process-
ability and propartiies
of the presucis,
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cylindrical shape, the oute: {iber laysr is eassily bruken by {riction
with cute: watiers and ths (ore 18 eypeeed, This te the (aason why
ring yartis chow s rathetr low cegfarmpeuce in shyasisn rearstence. From
the viewpulowe i GYELL | el aldlliy biocvsors, peinivation of dys-
sLUffs and nigin, ageets in Lal baceuse 1he {ibeis 10 Lhe meli cure
are baing compreaged heav:y by t e ouler layes. HD yarcs are come
posed of & single helscg’ gtruey ro, ™he fibers are <istributed from
ths inner core tc the suter iayer and are iwisted uniforsly,
eventually the (ibery in the inner cure receive lems compression. This
brings not oniy buikiness bul els. yuo! penetcation f dyeatuffa and
sizing agenis, or the oilny hand, (U “auxes a neyetive factor to yarn
strength. Some helical <orrugations deriving from the single helical
structure are found cn the surface of BD varns, s¢ the peaks of the
corrugated helical sarface iirat come into frictional contact with
outer malter go that we can avoid mass damuge of ail fibers on the
surface of the ysrin. Thias 18 the reason why BU yarns show good
propgerty in abrasion resistancs. Namely, as you cah see 1n Fige 1,
even if the twist coefficrent af ring varns is the same as that of
BD varns, we have quite a difierent vesult in handling of the varns,
hecause of the differunce in twist formmtion,

(2) Yarn Fig. 28 Cuorve »f twimt characteristics of
- ®trenoth of B varn
B yarns {Lottrn 20 S)

We can get BD varns

having enough atrengtn

for practical uses

without raising the Ve ca e of Griat Leets Herigtic of M yaen
cost of raw cotton ation 39 4

if we ume the aurtable
raw cottor aud the
right fore-spianing
processes and choose
the right number of
twists,. Generally
apeaking, the strength /

e A

~

of BD yarns is 10-25 %
loway than that of /
ving yarns. The rate
of yarn atrength ae-
cline varies with
yarn counts and
materials tn be apun,
¥ith 10 S thete is
hardly any difference »
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L0 mm in fiber tength, “ . - bt “Gﬂm!x teiat setiteton

-
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We phow examples of Proc@rtive 0 uh ot ind vxkirs 1o Tatiea im L
examplas of jcorerties 0f U0 venieme 't wet Ve onrende s gy by
Tabie 1u.

i Terat coeifooient et vain stvgngli ol K yarna

According (0 the i 20murm S v e coes DYL1EGL L Lwisls helween
ving yaras and B yarnz, {he seaam poat of gtverigth of 4D yerns
thifts to a higher twiat coafficiant in comparison with that or
ring yavas. Tig. 28 warougi Fig. “e show Lhe reiations bhetween
tvist comtficient and leg yern atreagtls of typical winds of cotton,
men-made and cotvon ms emad: L]andedd yarns, Li spinniig, we decide
twint coefficiant in consideration of yarn scoength, spinving
condi{zons and productivite,

(4)  Evenness and residual #'ubs < D TAINR

Many people have already reporied that the :vannems of OD varna

is excellent, which is also verified on the yarns produced in large
quantities in our company, Fig, 3 shows the relation between yarn
count and Uster U %, Fig. 4a shows the relation between yarn count
and numbes of neps, Fig. 4b shows ihe relation Letween yarn count
and numbe:r of thin yvarn

varts and Fig. 4c shows

the reiation hetwesn

yarn cournt angd numst-es

of thick yern paris, e

e Ko, carted yatp

ledge froum these
figurea, the U %,
number of neps,

humber of thin yarn i
parts and number of
thick yarn parts -+
BD yarna are auch

batter thwun those L
of rine, yaros and
Lie neairly equal /
to trose of ring p

combed yarns. /

Pang comed yarn

{
i
As you can ackniows ]
{
|
H

Lt yarn
® y

'

Fige 5 shiows the com-
parison of yarn : e v
appearance on a black ,
board in a picture, we wt 7 s
can earily understand / N -
that the evenness of Y .-

BD yarns is excellent, L

N

Since BD yarns are spun
by opening, doubling i
and twisting in the
closed "Green Box",
slubs preduzed by
irragular drafting e e i 1 s
and g‘lly Are extremely " » Naax
small 1n quantity.

r me mm e wn el o— " s
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Therefura, the winding
process for ~iesiang
of the verns (8 nod
necossary 17 vorn
qua’ity is ot z2trcte
i1y lewmanded, Ve astow
the investigat.-a
result or the pumber
of rexidviai slubs of
Bl) yarns and ring
yarns by a siub
catcher of the
photo-electric

systes n Table 2,
which ankes ur under-
stand that the

nmwber of rasiduai
siubs of BC yarns i»
ext-emely small,

S. Operational
Efficiercy sof
BL Yargﬂ

Operational +~{ficiency
of BD yarns im excellent
in comparison with that
of ring yarns, Ve
beliaeve this is due tn
fowsr detecis of the
yarns, such np loose
iwists, fine cnds, T e meanT W e
slubs, etc., which

cause varn brosiage,

then those of ring

yarns, and due tn the excellency i abrasion resistacce, Namely, the
fact that 47 yarns have low averaye strengti does pot become an
obstacle in operation, but, ou the contrary, the fact that the
strangth diatribution of RD yarns has a narrower range than that of
ring yarms pives us a great advantage to the operation,

(1) Warping prociss

{a) As the form of packege of BD yarna differs from that
of ring yarns, creels are enlarged and co.3w a dig-
advantageous faitor, but down«time involvad in pachage-
changing i{s shorter bheacause of ja:ge package o¢
BD yarns,

As thore are fewe: defects of BD yarns and as there
ars no knots in spools, we have less yuin Sreakage
during warping in comparison with ring yarna, thus
warping efficiency is advanced, Table 3 shows the
number of yarn Lreaks during warping of 20 & cotton
BD yarus and riny yarns by the causes, and it s
apparent that the aumber of varn breaksz of BD yarns
largely decreases cowrared with that of ring yarns,




L EY YA PSTTARR VS R0 e

Yaan braake e ¢ U1 waprar Sering veeving ie twse Ln cowpe civen with
thet ¢f ring vavum . arca 198 Weet nG af ey s axcaliant,

U i ellev 1 vl 2N ndekabap® of S oLy Teuda@s 100 anperent
{n CaRe UIOEALIC ARC Giol edpes? & @ving looms sre J so, ladie &
shews. the ayasileacs of 4 operon Lisliata ol d0 yus -8 to reed
wivew. Table Y ix ths comiar.son of ibs jarm breaksage during
warvirg,

BD yaane have sirong sliesion resisiance, less 1laff and tly te be
wourd in and no Fpata  Togtther with there poincs, the numbdber of
yarn bregits during wesvicy tavrgely decressas in comparison with
thnt ¥ ring yarie,

{2, Xniittimg procoes

With rogard i~ the Fa‘traril-i; ol B yaras, we cannct sxpect such
a proat advantags ~1 ik Leras in the conventinami nLrocesces ol
kaitting as i cuue of weavin) prasersds. #a ihink {1t ie because of
8 high frictinnal coeifieient -t bending woanlus which can beo
traccd ok tr *he twiss conplouctien of UL yarn,

Couneguantly, v .hcald trve moothress wnt seliess to the yarns
BY me.ns of vaiue sant Siling and stvictiy somtrel the tonsion of
knii ting mechine:,

By means of selidne susonatic vern faeders to Fauittinng machines in
order tu redura tho tension waiation, vogavher with sufficieat
mindmum ctrengtic, 1n spite ol iow sverage strenpth, less fluff, meo
KNots ans. o102 Jeni cuvenuess ol 1Pe yasna. we cun knit excellent
produrte,

6. The Prevartiew ‘n Jtamauiga‘qr HL Y.ame and the Produsts of BD
R W W il ANy e eI - AT" o8 o

al' ne

The propartieg in iin.aniay of 9w yarns do net differ se wuch from
thome of 1ing yauas ercupt for Jyeabtlity; and s.zing property.

(1) [readng

The 4! iferencs of dyeability hetween BD yarms oné ring yerns is

catised by the arrangemsat of (ibers bassd nn the Aifference of twist
construction, in asthar words, he differsnce iu air content, so that

we can abuain brilliart colers kasciuse of good penstration and good
holding abilily of satar,

As BD yarne abscri- dycntuffx rapiily at the in:tial mtage of dyeing,

{% ims not derirabla +c dye buth BD rarns ané ring yerns 1n the same
dyeing bath,

(2) Stinipp

Because of ihe Aaas remsont aa merticnad above, BD yarns have good
ausorbency ir siming materiais, wi should adjust tre concentration

of wiaing ratericls 1030 o Jeea then the carventional concentration

{u orde: 2o cecure the name quantisy of appiled siming matarials,




(3} Raimsing

By adding mowe :onsideration 0 the pracese we cai get alsost the
Aare rajieing cheracteriatiec on BD y&rnk a8 o1 ving yrrns though
there is & diffeconce of twist construction betwosn thewn,

(&) Stean-metting

By steam-petting at ebor:t g0” C, we can perfectly prevent BU spun
cotton yarns from any kind of trouble which is ceaused by the
difference in twist characisristic during hank dyeing ant knitting,

(%) Scouring and bleaching

Desising, scouring and blsaching on woven fabrics of B yaine can be
pesformed in the swmn condition as ol woven fabrics of conventional

ring yerns, Table 6 shows one of the results of scoaring, bleaching

and finishing in our mill for v -ur reference.

(6) Finishing

Vhen reactant type resins are usad, the woven fabrics of BD yarns
generally have excellent crease resistance, With regard to resin
concentration, the same effect cen be atdainad for woven fabrics

of BD yarns sven if the resin concentration ja about 10-20 % less
than that for woven fabrics of ring yarns. Table 7 shows the results
of finishing processus,

(7)  After waaning

Concerning hardening teadoncy of touch and shrinkage by washing,
there is no big difference between the products of HD yarns and
those of ring yarns.

tig. & Comparison of [ 111:ng tenbomy
s s W 5 849
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(8) Piliing

Occurrence of pllling is, to s certain degree, unsvoidable in cese of
knitting producta of synthetic fibers, however, there is an apparent
difference between the productis of ring varns ant those of BD yarns.
With regard te the productis ¢f BD yarns, pidling is earily raised
but disappears acon. For this phenomenocn we assune the following te
be the reason, Thais are s iiveisny Livera on vne surface which
do not pa; icipate in the constmu jon and they <re pt to floek
together and CAUSBE Pl..iiiy, wue wse JBKel 4L VOTY vasily,

In case of acrylic Jersey, resia finishing is usuaily applied in
order to improve anti-pilling., Fig. 6 shows the compariaon of pillimg.

7. Ibe Froperties of the Froducts of BD Jerng

(1) General description

{(a) Strength of the preducts mede of BD yarns is almest
in proportion to that of BD yarna. Comsidaring the
required strength for the products, there is mo
troudle ao fer as 36's class is comcerned, however,
theis are still some points to be solved regarding
the products made of fine yarns,

(b) Gemerally, the products have a guod appesrsnse,
thiciusss, suiteble bulkiness and agrecable harsh-
ness, but we had better increase the amount eof
softnasy depending con the kinds of preduste.

(8) As twist construction and orientation degree of
fiders of BD yarns are differeat {rom those of rimg
yarne , some of the products have the tendemecy of
cloudy surface Jdepending on the kinds of voven fabries,

(a) It has a goud dyeabiiity and can be dyed i drilliamt
colore.

(e) In cese ~f Blen® * varns, Yending ¢ fibars compesing
BD yarns is so good that we can gain a special
effect on one side dysing of blend feabrics by
blentling wors thriz twos kinds of fibers with
different dyeability.

(£) Ve can got very brilliant printed fabries, and wo
are going to explatn in detail every kind of prefust
of BD yarns which has these charssteristics,

(3) Weven febrics

A, Sheeting

The surface of the cloth is good, it has & fesling of
bulkiness, and there is mo problem of streagth.

B. Flanne]l

Raleing is goed, and there is mo problien of strength,
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¢C. Hoa shaer »

In ape of dobhhy Fabrics, hera (= we v ffarece in
Bpramtanse Retrpen Ml varpg ard L one w1, Foaee have
AUreNat @ CoArerliOBs, and LGV ol Absorbenc ¢ o}
LV S LS A R S o A B TS CHRE S URY o VL LUP I SRR Ya )

very nigk,
b. Terry cinth

The ,icvs’n f BL w8 e wel! plledeup and have a
gl antsreace. Particulasly npile woven Cavries of
perallein? yaing which are afisr«proccsned give us an
oven twist U1 avery plic and affective result.

8. iano cloth

Products of AD yarns have & gout! appesrance and the
texture of the cioth ‘s hetiar then that sade of ring
YAIRS.

| Carvas

In case oi <serse »a1m of thia ciase, there ip Bardly amy
differsace of sirensth betwes: B yarne and ring yerns,
80 that canvas can be used &8s a water .proof cloth for
covere ‘o trucks and tentias,

{Ic F’fspl in

Producis of Bl yaras have a grod appearancs 48 & bage
cloth for printing «s wal! az j1ace~dyed goods and are
particulariy suitavle fer poplin of high density.
Table 8 compares ‘he fehwric proprriies of predusts.

M. Casun: e

Ring twowfviniv ja.0s . e _cuventicnally sed for cesual
wear. howaver, in .ese of BD yerns, single yarme are
sufticient for casual wear, ana it has got a good re-
putation by ssli-tyuechetinishing by exery,

Table 9 shows the fabric properties of BD pelyester/ecstton
yarne.

1. Valvetesa and cordurey

Due to the improvessnt of twisting and precsssing metheds
of Bl yang, the advantage ef D varns has Lecens apparent.

Knitted fahrics

A, Undervear (Rib, Interlock!

™e preducte of D yeims have an sxcel'ant goneral
APPeaATence And cisAr APPIAIARCA in texture and have nearly

the sama appearance as the produc is of combed yaras of
ring spinning. ™e RD yaraa have a strong hershneass oo
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that aoft BD yarns hy a special twisting method are used
wvhen soft touch is needed. Moreover, the appropriate
soft finashing is done sa occasion demands,

Bo Mt o~

Touch of ¥ = = w4 - 1« axcellent, ¥ are making
efforts to davelap our products from the fields where
outervesar is conaumed in large quantities, namely frem
the {ie.d of Jo.mey for childron and infamts, the field
of underwear wnich replaces underwear of conventional
high-bulked yarns and the field of circular knitted
sweatera. ete. to the fleid of yarn dyed jacquard and
Jersay. Table 10 gives a compar.son of serylic-knitted
fabrie ypropertias.

8. Condj t end chines

Our compamy has fut a lot of spun yarns and products on the sarket,
which are dealt with in detail in Chapters & -~ 7. And until we were
able to spin the atove-mentioned yarns by the BD-200 Open-end spimming
sachine, a certain amount of know-hov was accumulated, however, we
would like to expiain elseawhere the detajled spinaing condition,
quality control and standard of saintemance.

As ¢t will be explained in Chapter 9, when the 8D -300 Open=end
apimning machinas were installed in our :company, the special mil}
frem fere=spinning to rewinding was sot constructed. ¥Ye only serried
out the replacesent of the ring spinning sachine by the Open-end
spinaing machine and certain recomstruciion werk on fimish-drawing
sachine amd air conditicning equipment, etc. We contimue te use
partly conventional equipment of beth fure- and bach-spinning 0o
that we are spinming and comtrolling on fore-spimming precessse
ascording to the comventional ring spinning method.

Cencerning the Open-end svimning 1 ehine, wo are spi aing in the
conditions illustratec i iabie a:.

The scomomy of Open<end spiuning was already introduesd in variews

parts but thare is hardly any economically calculeted enplamstion

Sased upom the actual sperstion data. Fortunately im eur cempeny,

ve already have the actual results of commercial operetiea of

250 sets of Open~end apinning sachines, and the actual results besed |
upsn these experisnces will be shown later, |

™he production cost differs according to the veaditions, and the |
caleulation shown here is the result based upen the asswptions |
a8 fellows:

Aasumptions:

(1) Spun yarn: Cotton 80 8

(3) Production capacity: BD-200 100 frames *




(3} Hethod oi sguisment: Fing spiralag suchines ¢re re~
phicmd By BUwROG mn':ines, ond
rezongLicetion 5% both jorce
T e A I T O UL NI .7}
ditiunir g equ et as cnr-ied

A R T Y S

(h) Spianing coadition: Accorcing to the aplaning con-
G..ion described {p Chavter 8,

(3) dear of depreciation
of maching: Maiv machines i0 vaara

(6) Ratio of anaue. wage
increane: 133 ~ 1.0 %

(?) Comt of »lactriec
power: ¥ 4.20/%XwH

(8) Ratic of 3pool re-
winding 30 %

(9! Mstho? ci operation
of D=0 3 ahifts, 3 hours operation

{(10)  Nember of ends down
of BD=-200: 2,5/200 sp.-hr

(1)  Placing uf vorkers and arrangesment of squipment

Table 13 shows tie piacemant of workers and Table 13 shows the places
oeat of workers requiresu 1o Siacvdald equipwsuis vi both BD and ring
spinning ystess,

{%) Produniicon cost

Pig. 7 ahows the tendensy of production cest which changes as the
year gses by in both syatese, BD and ring spinning systems. (The
yoar should hw counted from the tiwe of iustallation of BD=300).

Tae solid liow marked with "u'" shows the production cost for the
maufscture of ons bale of cotton 20 S in case of a number of vorkers
of 1.47. Anu the solid line marked wiih "x" showe the cost in the
eade of the present ring spirning system..

¥a firmly balieve that Openeend spiuning will gain advantage over
the ring spinning aystem in four years aftar installavion of the
machine under the presant ratio of wage increase in Japan, aven if,
in cansjderation of .afety, the number of revolutions of the rotor
is lowsred to less tnan 10,000 R/M,

And the dotted line stows an expectud cost under tha spianing coen-
dition ia mass produztion of LO,000 X/M of the rotor,
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-out of a Newly Bstablighed Mill of Open-gnd Spinning fystes

The installation for the purposs of replacing the ring spianing
saching which is adopted in our CoOMpPAnyY was explained in the above

Chapter

9, and next we want to introducs ohe sxample of & lay-out

of & newly sstablished mill which is designed on the premises of
using the BD systen.

(1)
(8)
)

(&)

(%)

The aszum):ti 3% are - follows.

Cotton 20 8
BD-300 99 sets (output per day 148,32 x 99)

¥inders for revinding s2d a steam-settar are
installed in the wsaving and knitting
departasnts

Alr condtitioning eguipsent should not be
installed in the sixing and bloving processes

Conditions of air conditioning
A. Vegree of tempsrature and humidity

Outdoors (susmer; t - 33° c t' - .7' [
Indoors (summer) o
fore=spimning t = 29. c d =59 %
spioning t=28 C 4§ 609
B, Water temperature

20° C (summer)
C. 11 lumination

10 u/n'




D. Calorification of human hody
t50 Kcal/1 person.H.

Moreover, Fiy, 8 suowe a iay-out of « newly satabiished mill of Opene
ond apinning aystem, Table 14a shows the capacity of the main wacnine,
Table 168 shows the number of ma¢ines and eguipwent and slectricity
for the ey ipment, Table ‘4c show the powwr equipse.t and the
aoeessary quantity of consumed steam, water and air.

11. Col onn

Adout four years have pasned since the Csech BD-200 Open-end spimning
nachine was iatreduced. Aithough thesre have basn a lot of déscussions
about the quality sad profitebility during this period, the fact
taat BD-200 Lecame real proves thst industry sxpocts much from the
Open~end spimning sachine.

The productivity of the preseat BD-300 frame is about twies that of
the ring epimning fiame while the price of the BD-200 frame is
nigher than that of the ring spimning frame. Consequeatly, at the
imitial stege of the ingtallation there will be an sconemie dise
sdvantege Ln consideration of depreciatiom of the machine. However,
considering the vage increese in each year, the production cost will
bo. lower than that of the ring spinning frame after about four yoars
of operation. Mereover, we have feced a harc laber situation that
the number of young laborers is decreasing yea: by year. Judging
from the above reasens, we firwly beliave that the ape of Open-end
spimnirg will be realised much sconer than we expectsd. Moveover,
the fact that the number of werkers is lesa tham half of thet of
the conventional ring spinning frame will never make the spimming
industry e declining one.

In the countries with lower wages, mill menaging using the ring
spimning frame will still be profitable. Hewsver, in the countries
with high wages like the U.S.A. and Eurcpe, if pscple eperate the
Open-ond pimming machine just as it is dome in Jap 1, we cen firely
beliove tiat the progies: o Jp. and spinning wil. "a such faster
in these countries them in Japan. Net many vears have passed sinee
the utilisation of Opan-end spiniing was realiged, and there are
Sany points to be innovated. However, they will be inmovated together
with the progress of related technology and the spimaing range will
be enlarged, and the number of revoiutions of the roter will make
rapid progress.

Boaring in mind that there is no end in the field of techmology, ve
co-eperats with Messrs. Toyoda Autematic Losm Werks, Ltd, and are
sakting great offerts to improve the Open-end spimning, and at the
same time to develep the products made of Open-end yarns and we
try to davelop our aill industry.
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Comparison of yarn appearance on a black board

tetween BD yarns and ring yarns




- 26 -

Table J  \umbe: of yars. breaks Juring warping

(Cotton 20 S per 5,000,000 Yda)

Yarn
Cause of yarn breaks 30 yarn ping yera
Breaks on spaool 1.68 1.77
Spool defect
Ribbonewind 0.84 0.22
Other causes 0.63 2,31
R .
Yarn defect Slubs 1.89 3.98
Loose twists 0.8% 1.9%
R e
Other causex 3.15 &.6h
AN - B
Total 9,03 14.81

_‘l‘gblo 4 _ Strength of abrasion resistance to raad wire SE 3)

m Abrgdggg times until breaking
0 yarn 1120

»

Ring yars 348
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Tabie O kxamplos of fabric properties after scouring ngd hlnﬁghim

Ttem Grav fabric BD 20 5 2 3D 20 S Meache | and mercerized fabrile
1 OC > .EO
48" x 100 Yda A x 10 Yds
Eﬂ:'lx Weft Um"p % —

Strength (1b) 84.9 W6, .8 A8.8 ho.b4
Elongation (% 26,7 11,1 16.6 20.5
Shrirkage after

washing (%) 13.29 k9% 5.8 0.4
L R N ——— NS

Note : Tensile testing + « « o ¢ Grah sethod
Shrinkage after washing . . Sanforizsm!i mo thod
Gray fabric
4 )
z
Tensile atrength Tearing strength Crease rec
fesin cﬂ."” W+ F WVl 1" 4 mg"’
L _
2.5 % 91.2 1600 136

1 4.0 77.6 1305 167

0 6.0 7.4 1170 are

! 2.3 113.6 1870 186

! A0 103,0 1585 s

6.0 76.6 1290 a37
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Table 9 Fabric projerties of B )olyester/Cottin yarp

{(For ca..ualwear)

ltem Yarn Polyester 65 t/Cotton 35 % 16 S
Construction 16 5 x 16 5

Weight g/na 240
Tensile atrengih W (kg) 130
F 54
Elongation ¥ (% 24
¥ 23
Tearing sticongth ¥ (g) 3600
F asso
Cranne recovery W (degies) 123
F 150

g.i‘u ’l"‘ﬁ




"mble 10 Cnmpm_*jmg )g acrylic knitte! fggr;c g;tmrgggg

Item Yarn BD Yarn Ring Yarn
Yarn count Nm 1/52 1/52
Conatruction Three step butt the same
interlock (20 )
' lleat set finishing the sawe
Thickness (w/m) | 1,06 1.0k
bensity W 34.2 36,0
c , 3%.6 3h.4
Weight (/n®) R . | |
Tearing strength  (g) W.Db, 4620 %490
c.n, 4620 « 5510 |
Bursting streagth (kg) 8.8 11.3
. Plat sbrasion (Time) 173 394
Shrinkage after washing (%)
v.n, Yok S

c.h, - 1,3 - 5.0
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Tahlﬁ' '"I‘i Tabl_or of placewment of workers

System B Systom Ring Systom
Item '3 Shifts 3 Shifts 2 Shifts 3 Bhifts
M N
Number of wachines 100 108
Number of spindies 20,000 40,320
Numher of bales per day % .88 142.32 M7t 142,07
Necessnry workers (direct) 126 178 290 hts
Nocnssary workers (indirect) 29 32 37 h1
Total 155 210 327 496
Masher of workers per bale 1.6A 1.47 3.45 3.2
ﬁ.ﬂo’t -aa‘!mar 3«17 34;67 5'69 3&82

PeMolls 1ba/man hour 21.% 37,39 14,95 17.19
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Table 1h4b

-« 36 =

Number of eguipped machines and t-loctric-uz

for asuim,nt
Nawe of machine Number Ldoetri- Total wiantity  Total
of city for clectri- of com= quantity
eachines cquipment city for pressed of compressed
1 4 squipment air per air per
“(Kw) maghine machine
e’ /min N’ /min
(90.0)
Karousel opener 6 20,0 120.0
( 8.9
Vaste opener J 375 11,35
(13.5)
Mono cylinder cleaner 6 3.0 18,0
(37.1)
Aeromix 3 fétﬁ "905
(45.0)
E it N Cleaner 6 10.0 60,0
Sub total (194.1)
(60,7)
Flockfeceder incl, fan 6 13.5 1.0
(279.0) ?
Card "Cristallina” 48 775 372.0 0.7 336
. > (67.9)
Dravframe DO/2 12 7.5 700 0.1 1.3
(76.9%)
Finisher Lrawfrase 12 8.% 102,0
Sub total (483.7)
Open-end spinning frame (2069.1)
BD-200 99 28,0 2772.0
Sub tota) (2069.1)
(56.2)
Waste removal plant 1 75 75 o0 31,0
: (37.5)
I'neumatic conveyance 1 50,0 50,0 7.2 Te2
(22.5)
Compressor plant 2 15.0 30.0 72.0 1h4,0
Sub total (116,2)
Total (2863.1)
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ANNEX

Fig. 1 Structural models of BD yarn and ring yarn

Structural comparison of the yarns

Ring yarn

Process of yarn formation

Final appearance

M yarn




Pig. Ba Curve of twist characteristic of 1B yarm
{Cotten 80 §)

" Y " T .
Calculated twint saeffisiont
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Pig: B Curve of twist characteristic of BD yarn
{(Viecose astaple 20 8)

4

L ¥ L F L 2 ¥ 3
Caleuiaton twist coefficient




Curve of twist characteristic of B yarn

(Acrylic 1/%2 Wm)

&

i.li e
Catculated tuist confficient
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Fig, 34 Curve of twist charecteristic of ® yarn
(Cotton 90 f/Polysater 50 % 32 3)
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Fig. 88 Curve of twist characteristic of 8D yarn
(Cotton 70 WAecrylic J0% 38 3)
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Fig. 3
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Ring carded yarn

Ring combed yarn

- e o

BD yarn
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Pig. 7 Changing tendency of preduction cost
vs. Years of operation

— e Conventional
ring systen

Samoaose m. u
systom

—r— “'m m
M systes

Arbitrary wait

¥ »
- [
o - .\\
I~
S
& \\, o

™~
-~ -
- -

i

BB A e A SRR,

-
-
-
b
o

i i

e
”

1  § ] 4 $ ] ? | L ]
Ysars of operation




- 51 -




i
H
H
i
i
i

i

L BT









