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1.      Prafaco 

With respect to ih« history of the Open-end «pinning, v» can 90 «»* 
to U.S.P. 664771.4  of V.  A. Pilllp, E«öJMd. at th* beginning of  tul* 
century.  At that  Um«,  the first  flow of petwnt application» of 
Opan»»nd »pinning could be ween, however,  it aoen decli»adf  In UM 
1930»•, »bout 30 year»  later, we could *ee the great flow of patent 
application« of BorthelaeivTatent »nd other» which beca»* tha baa« 
of tha rotor type Open-*nd «pinning aachin«. Ho va va r,  It waa ta« 
early for th« indtiatry to accept tha«. In tha lattar year» of tha 
19?0'«, «bout 20 year«  later,  tha industrial condition conaUtiag 
of th* dead lock of  tha  ring «pinning «ashi»e and tha deoand for 
high efficiency, etc. and  th« objective condition of th# progroa» 
Of relatad technology cut« together,  ani interest on th« aléa of thO 
indu«try bocana high in th» Op«n~end «pinning. 

In auch ci reumatanre»,  the BD-20O Open «nd »pmmng aachin« appeared 
la 1966, and It boeaat* *-#a! at  laet.  In our company, about to year» 
ago, va paid ouch attention to the l>p«n~«nd «pinning «achina a« on 
epoch-making «pinning ay «tan aftar a long pari od oí  research ajad 
•tudy, and we CABB«  to tha conclusion that Csach SD~2(X> ia tha boat 
anon« th» pr«a«nt Op»n~#nd «pjmúnu «»china». We corporata* vital 
*êëur*. loyoda Auto«*tic Loo» Wo  ta, Ltd.  «ltd in If »7 introduced 
tha technology ttnucusai,  and hav« »«d% great af Certa in  »rdor to 
produca the machine rfoa*«tic«,j »3.»  \*. « result, it i« our pleaaure 
to ba abla to produca Bb-aOü Operand »pinning «achine in amai 
auction defaticali y for the fi rat  tia*  in tha w*tld. Generally 
apaaking, thaory and reality diffor a«»-J hardly «»at, however, for 
your information, we -want to introduce variou« experience» aa 
folio»*, firatly w« can aiak«? thaory  ano reality meat aitar a leaf 
op* rati on and have get wur.h experience, ««condì y we eoa produco 
apun yarn« of good quality and excellant product« which caaaet bo 
produced with  fch» convention»)  ring spun yarn«, ate. 

2. Ih» Praaant Statu» of Po^n-end Spinning in Japan 

At praaant,  in Japan, «any BD-203 Open-end »pinning »achinaa Bao* 
baan introduced to th» loading «piiu-.fyng companies, firstly all wit 
250 «ot» to our conpany, and to Kanobo, Unitik«, Niaahla Spinaing, 
Fuji Spinning, Toyo Spinning and ao forth, about 700 aata ia total 
ara eoa« rei all y operated. Another type of Opon-ond «pinning 
aachinoa, M3-400 and MS-500 ar* teat-operated mainly in Taray aad 



¿n other coapAnl«»*;   vht   number   ox' «acMrfs «jnoun .n to «bout  50 ««ta 
i«  total    Iti« criytnrJ   BD-äC)C va* ueeoMd very «xt»lient   »Ith regard 
to »pitmir.u ft cotton  varn*,  however,   It   IR  rather difficult   to spin 
SMUi-mada y 6i aa vitti  thin machín«.  W'í h«v*   finally  »ucc««d«d  in 
widert tun thf f*«tl.« of «pun  yarns by developing th«  rotor,   the combing 
wir»«  »n.i t»jt«t  t»*n*'»ití»'-,u  P. i-te h «ni an  í^r   ííi&n-aíaúe  fiber»  A» well as 
suits» i" wan -úM^t   tiSr---   f-,.-   nr* .-u\,} 

ffe« p----,Tit-*' -   .i .'fí'-i-. .-: ¡r*   •       ~: -'••AV. . -.'.-ti in production r<s,tio of Op»n-«nd 
•pun yarn* *.c vhowr, b*> low,  and ve can judg« that -chi«  information 
roughly shows th« present   situation of the Op«n-.end yarn production 
in Japan, NaiMuy,  the nctuai  pioduvtton quantity  in pound» which «U 
MMIO during the pa»t   »i*s monti s íor Open~and «pun yarns  (hereinafter 
«•lied BD yarn»)  in our company «mounta to about  21  nil lion  lb*, and 
it«  ratio ly «ataria!   xm *bout  60 % of cotton,  «bout 20 % ai  pura 

tao« fijare ana *cu>ut 20 % of raan-nmd»*  filtra and cctton ¡aland. 

th« rang* of tha yarn count i e t» & through 36 L for cotton yarn», 
IS i through 30 S for pura viscos« »tapie yarn«,  l/3l  through 1/64 
for pure acyuc yarn«, and 1?. & through IS S for polyaatar and cotton 
blanead varo* ipd 34 S  through 3'* .> for acrylic and cotton blandad 
yarn«. 

Ha ara ••.ill  davaioping apartal »pinning oil« for poJyaat.nr fibara 
with regard to commercial  production of pura polyaatar yarns. 

3»      Sow topar tanca» »égard mg Potor Typ« Opan-and Spinning 

About four yaara >kav* already paaaad nine« wa started comma re ial 
production of VU yarna by  the Open-end spinning machina» BD-200. 
Sine« w» h¿v« obtains.-» several dosen* of patent» and much know-how 
through rerinun »jj «riance* daring these four y*«rs, w« would lik» 
to introduca sos* subject» a» follow» out of this experience which 
will be thou gilt very useful and profitable in installing than« 
»achine«. 

{ 1 )      The 1 on« of too opening device 

In ID-aOO, fiber« combed by  »he combing wire ara pealad off fro« the 
surface of the combing wit« by centrifugal  force generated by the 
high apead revolution!, m   the combing rollar, and  th« difference in 
ttts «ariti praaavr.i on the   svr*'*f;e of  th* combing rollar which is 
•ade by the différante  in  the »peed between the stirfac« sp««d of th« 
ceaibina /ol<*r «nd th« »y*>«d of suction air by th« révolutions of th« 
rotor,  ftbsrs which aio air~«h«fted and straightanad out by suction sir 
«re than fed to the rotor.  In case fibers cleg on th«  t««th of th« eoabiag 
wir« «nd continu« to  revolt« with th<» combina wir«,  it cau««s th« 
trouble of naps «nd «lub».   And in caae the opening ability of th« 
conbing wire  is no'   sufficient,   it also IIUMI  th«  troubla.of slubs, 
en the other hand,  xt the opening ability of  th« combing wir« is too 
strong,  it causan the   iroub!* oí  cut fibers which »••«ntually docraas« 
th« yarn strength,  Th*r#-f or» ,  the for« of the opening davic« ahould 
aatlafy th-? following points  in astion;  Neither ahould  it giv« any 
damage  to fibers, nor i.ook the« so heavily,  rather it  should opon 
thaw oonpietely on» by one,  make thee detach easily frost th« coabing 
wir« and transport  them »•aadily to the r«>tor. 



Accordingly, we ahould d*n id» the form of the opening device in 
consideration of th» t^m of  th«  tneth,  th* working angle,  th« back 
aid« angle,  th* depth oí th<¿  teeth,  th« nusber of pointa  (th« pitch 
in longitudinal  and lateral «Krection»), the co«ffiri«nt of friction 
of th« «dge of the work na angle,  the  for» of th« channel «do«, th« 
dia tane« between th« coabirg vir« and th« caeift«,  th« nuaber of 
revolution« of  the coabing roller,  th« diameter of the coabing roller, 
th« location of th« »if min;,   tu« gravity of auction air, «te. 
Fro« th« t¿ove-aentioned vievpoin   », «a have étudiée th« opening 
device, to we would ilk*  to aiscioae eoe» resulta of  it. 

Firetly, we hav« confirmed that it la preferable to open the air inlet 
tangantially to th« point of fiber detachment, «specially for Sanmina 
fibara. 

Moreover, even if th« air inlet i a not aituatad at this idaal location, 
«a hav« also found that, if we aalte an air inlet which ia opened 
between the plucking point and the fiber detaching point and through 
which air is eucxec!, va can eaaily detach fibera froa tha coabing 
rallar by tha difference in tha aerial preasure between th« aurfaca 
apead of the roller and th« apeed of air flow. On tha contrary, wa 
confiraed that w« cannot expect complete «pinning becauee of in» 
sufficient peeling-off action of fibara fro» the coabing roller, if 
the fir inlet ia closed in croar not to introduco air. 

Sona aodala of Open-end spinning «achines have no apparent air inlet, 
but have only a cleaning device. Actually, air ia auckad froa the 
«leaning device, so it seams to us that thia device carries out tha 
cleaning action as well aa the air sucking action which is necessary 
for pee' ing off fibers. Th» cleaning device laay indeed be able to 
renava largar foreign «attera such aa seed duata and leaf dusts, 
however, it cannot take away very «sail foreign aatters coapletely 
which deposit in th« rotor and aainly cauaa periodical aluba, which 
cans« trouble in application «nd decrease the yam strength. Moreover, 
this davice brings us the disturbance in fiber orientation and eventually 
a lat ef neps aa wall aa the decraaae of th« yarn strength, so it is 
batter to reaove the foreign «attera <n tha fcra-aptnning proceeess 
fro» tha viewpoints of th« y«rn p ?psrti«s and control of the naehisas, 
when we wer«!y thinV r'    -moving    M t reign «attere*   (Thia subject 
will be mentioned later.) 

(2)      Twiet transmission stocuatuaiu 

A yarn is twisted by th« revolutions of the rotor in tha rotar type 
Open-end spinning machine«, but the twist should be tranaaittad ta 
tha fiber collecting part in order to apin yarns consecutively. 

Tha yarn is apun by revolving itself around th« naval part in 
accordance with the revolution« of the rotor, at tha aaaa tins rolliag 
around the yarn axia. If wa make thia rolling around tha yam axis 
•are positively, a twist increaaas much «ore between tha navel part 
and tha fiber collecting part and the yam ia apun eaaily. 

According to the development en the twist transmission aechanisn in 
which the yarn rolls itself around the yarn axia at tha navel part, 
wa have aucceedad in spinning of 40 S class aediua count yarns of 
various materials, including man-mad« fibers which have a great 



tor» i on* I  >igidit>  »»well   *• «pinmng of  ya/n» whifh haw« alooet a* 
lam i  iwt*t to*?f i'Rtant *>.*  ring y«rn for  ih* »nd-tte« of Knit tod 
faerie« on whirh we  roquir«  ft »oft  touch* 

(J)       Tho   leiii  o^   th#»   rotnr 

Sine« *f   introdurla  th«  t«f.hnoi»ir   of ftD-SQO, wo h«vo studied apata 
Ito» for«   if the rotor-   f-ot*  the «  «wpofnt« of jforn «¡ualittea,  MWlwr 
of end* down, operation oi  th« «ochit« «no ecoaonieal poluta, «o 
fout.d that th« typo of «elf l«n of W»-?00 show« loo» di ff «roneo in 
porfrtTOR/irr  *p,.>ny each uri*.,  fa v»ry »iwpu  «ad tao «vat excellant 
•veten for conawrcial  production. However, no aloo found ihat, an 
th« original  rotor «if BD-iOO, cut ftoora.  I«»f duet», toad dueta, 
•pinning oil»,  /»J lot ;.» of  i-oijoer , «t?e., after long oparottoa, ara 
tranapcr t»d by «ihauet c>n >-MI  to th« ainu» p«rt which ia locatad 
at th« cantor of the rotor, »nd th« f<> *>»gn «attar« which ara 
dopoaiting on tno »inus port And  frequently piling up fall   <M tnt 
eurface of fib«*»  uundJ« by c«»f rj í u¡>»i   forr« of too rotor 
«•quantiy cauoo »lut* and ««rig down* 

Mi haw« roaerod thi id«* to «ah« th« hot to« of tit« rotor flat to 
avoid th« depoeit «t the rentrai  ).*rt   *f the roter «ad ta 
for« i ort «attera which »r« *•]>•* «t«d duting «pinning ta th* part of 
th« iiber tondi« by csntri.ua«!  fore« for twisting than Into MM 
yarn. Thu«, w» h«ve »oiv«d th« pi ob loa and have haan ahi« to 
vont and» down ah vi* • »•«*   vncreeaiag >ti accordance with tie* of 
operation. 

(k)      Th« ritorse feri «ti«» of »«ui-atO«  libere far 

tho apinnoMUt:  »ud y«m «Mamie« of «en-ated* flhara ara eoMteerobly 
«ffooted by th« fiber pr**p#rH«» «nd «pinning oil«. Two factor« vat«« 
influence the «pianar, t li ty and th« vorn qualities have «any «on-tro« 
dietory pointa, *v it is fce<t«r la detenain» th« «pinning cendltieM 
according fu th* groat*«t rammm aeaaure af th« vario«« factor a. fat 
largar factor« irii unc.i.n U»* rt.inn«bi!ity or« opening ability, 
trenafarr ng proparty «nd twist i  ennaitting proper y. Wttn laejpact 
to v.^oni' j ubllivj, wa s.tjiiU t<?.*id«r Ywung' * eodulue, denier, floor 
length, static fricüonal  .««tficient between fi bora, dynanle 
frictionai coefficient between fi tor and natal and erinp ennroetorittla«. 
Conc«rning Iwiit transmitting proparty, w« ahould coaaldar atatia 
fric tl on* j   coefficient  betweon fi bora,   rigidity of fiber,  donler, 
fib«r  length, criap characteristics, «tc. For the purpoao of tpttinn, 
a prent yarn «rongth it i« dosi rabíe that ta« t«naclty af fibor ia 
•troag, tho d«ni«r of fibor ia fina, th« nwahar af cri«p* of fibor U 
«mall,  th« friction«!  cooffiriont botwoon fieara ia larpa ajad too 
fibor langth t«,  n mtmt ax tont,  long. 

(5)      ln».r*a«:nti tho nunb«<   uf revolution« of th« rotor 

Many Opon-rnd spinning morhin«« which had * larg« nuaaor of rovolotlotM 
af rotor woro «xhibtt«d at 1TMA in 1')7I f'»r the «vrpoao of aaroly 
tfajftenat rating th« oit'oct of op«r«ti.*n, h«>wovor, «a finti y boliovo 
that ««will  »uroiy h«v« a lot ot ttowbl* wh«n 90 or 100 aata af tho 
•achín« am used fot  «bout, one year on A cuoaarcial baa i a without 
nay actual  «chi«ve*«nt«, «v«n though th« ««china« w«r« oparatod 
aati«fai:torily «t the »hi*, if« »hould fully «valúate a Machine vita 



•m 

retard to yarn ^uaiitiea,  «ndmanr* «*f  the ««ehimi parte, c< 
electricity,  coi'   . (   the   «achine   >n   >rd« i   t"  jurty» whether  or  net 
th» «achine   ia  am table   for   t(*«»n)*!   apetatton. 

Mi can »parata   th» preset.«   BU~ü<M   aa4# l.y Maeara.   ioyoaa AutoMttt 
Loo« Vorka, Ltd,  *J th ko,(.K,i, u. ,\ ..¡   tin-  iuu»i  without, aar «edificati 
enly by ciano, rig (ha »olor of  th«   aachin«.  Soae of     ta  R0-200 ha-/« 
bea« operated    n 4o,tx/u >   H í«I   *  ¿ong ti«  in our cepany , va  fow«d 
that endurance of  the bearing* «f which «a had baan an* i ou a  la vary 
lana provi dad that va  ta**  gpod cara <>f the», and tha praaaat  BD->00 
«née by Maaara    Toyi»<ia Autosatt c  Louai V»rfce, Ltd. caa be ueed vi iba« t 
any heoitetion on a tnaa*rrt«l  beata  m 4Q.UQ0 M/M only  by changinf 
ina aator.  Juduiny fro« our  aa^anenc« of   operation,   to eparata the 
•achina  in 30,000 W/N  ta  Uta  laaat  troubteeoee and tha  boat  way at 
prevent In Japan vhara  the coat uf aiaetrieity  ia high;  and va try 
te apin yaraa of good qualttiea of   iov yrede cotton with a fa« «ade 
team vhila placing a law vorkam only, which ta aiffwrent  freni tha 
•i tua ti on in tha U.S.A., ate.   In >>rá+t   to determine  tha optianaa 
naabar of larolutioaa of  tha roto» ,  w» ahouid conaidar  tha aavJ-uaa 
af tha yarna, k*nd of th« cotton ua«d en<3  tha labour eituatte«. 
therefore,  tha optiBuw nuaber of   revrttutioaa of  tha rotor «ay  diffar 
accenting to tha teapectiv«  aituationa in varioua countrtee. 

(6)       "«airabia air-condvtiomng for rot«r typa Open-end apivwtlag 

In th« proceaa of the rotor type Open-end «pinning «achine,   fi bara 
aro apañad «aparataly on« by one and «tepoaited in th«  retar by 
af hifn apead air flow,  a<. fi bara ara apt to be proceaaed under vary 
dry canditione. 

Accerdingly, va ahouid pay «ore attention to air-conditioning ia thia 
proeeaa than in tha proceaa of  ring api niung with regard ta tv i at 
traJMMiaaion and ¿am strangth.  The «ore t>r  i «voluti <ma of  tha retar 
lacreeee,   the atrictei  a t >ntiol  we ahouid conaidar. 

It  ia neceaaaiY for ua to »natal'  air-conditioning oeuipnenU 
which va «an maintain a«.° ~  uA   and 60 — 70 % B.ii.   ia tha 

Moreover,   UM roter   type Open-end apinning «achina ia aonatiejea called 
"air «pirating «echlm", which nakf«   •«  raeall  that hydrodynaaical 
central  ia neceaaary for operation, io it   u dee i rabia to i natali 

t ee,u i patent • through which we can «ai.¡tain an air eshauat 
ty   in 2 — 3  l/ap.eee.   in eaaa of Bli~ao0.  Since tha air ahouid 

be clean,  it ia not favorable that air flowa froa for«-apinning 
ranal to tha Open-end epinnlng «achina roonj an air elrculatien 
ayate« apecieily utilised lor the Open-end spinning «achina rae» e»iy 
i« deeiraule. 

(?)      Daairable fore-aplnnlng proceaae» for rater typa Opt« tad 
apinning 

Aa «a «entioned before, a lot of 1&-B00 «achine* have bean i natal lad 
i« «any canean lea and a lot of BD yarna have bean produced i« Japan. 
Hevever,  there are eeveral  unpleaaant caaea of flowing out  of BD yaraa 
which ehov a lot of irregularity aa d» the producta of auch » yar»a 
ih the «arket,  to our regret,  thia ai tua ti on aventually  inaura tv»* 
favorable reputation of RD yarna and th« producta thereof. 



—      f,      — 

Ev«n if BD-200 made by  Messrs.  Toyoda Automatic Loo» Work», Ltd.  is 
used, v« can only »pin BD yarns of  in/fci if.»r qualities which will 
causa sont  trouble unies« v* carry  out exact control on fed slivers 
end th« rotor type Open-end ginning machín«. 

Accordingly,  we should  contr   I *a<.:h  unit  of  the-  rotor type Open-end 
»pinning machine coepieten,  a*   the  aaiiie   ¡.ime,  we should feed slivers 
which aro  sui table for  the »achilie 

In the rotor type Open-end »pinning «achine,  it is unnecessary for us 
to pay closer attention to the influence of unapinnablt short fibers 
which are  included in sliver*  then  in rinq spinning »«chines because 
of doubling action in the rotor, however, we should take foreign 
«tetter» into greater account in the  rotor type Open-end spinning 
•»chine than in the ring »pinning «menine. 

Nanely, it  is became  the foreign Batterà deposit, by centrifugal 
force generated by high «peed revolutions of the rotor,  on ths 
surface of the fiber bundle which is collected along the naxinun 
inner dianeter of the rotor and cause alub», ends down and decrease 
the yarn strength in the rotor typ« Open-end spinning «achine. 

Therefore,  proper opening and removing of duet particles in fore- 
spinning processes, especially it! blowir.u and drawing processes, are 
indispensable, thus, inproveawnt of opening and reaovtng abiliti«« 
in a taker-in part and crashing rollers attachud to a calender part 
of a carding «achine are necessary at least. 

(8)       Desirable development on ths products of BD yarn« 

UM  tonsil« strength of BD yams is still  slightly lower than that 
•f ring yarns, which cone* fro» the difference in yam «tructur«. 
to it i« hardly possible for us to  ¿mprov« the tensile strength of 
BD yarns  to the s saw level  :,f ring yarn». However, BD yarn« haw« 
•«waral features, such  a« «venneaa,  oooa dyeability,  strong abrasion 
resistance and excellent bulkinesa, ao we can produce excellant 
woven fabrics CM well   a* kniV-cû f^lric* if í in:»hing which does 
net elisir« ite these feature* is a>  »lied properly. 

lid BD yarn» b* handled raerply for replacing the role of ring 
yarns, the weak points of BD yarns appear during processing and en 
th« product*, and va finally gee unexpected evaluation. 

Accordingly,  it is necea»*ry for us to pay close attention t« th« 
proper UM of «11 the features of BD yarns as auch aa poesibi« «hila 
we are deve lop in« BD yarns. With regare: lo BD yarn«, * syst««, which 
i« conventionally adopted for th« purpose of selling ring yarn«, 
where yarns are aeraly «old    is not preferable, but rather th«r« 
should be a contiol ayate« in which we can «pin the yarn« in 
accordane« with the products and Maintain strict control  «y stanati call y 
fron the yarns to the final producta. 



Th&t    iî'   te   «»y      f'Ç    ;.t ••<!,•/   • n ¡r-.c    t.'..-* i    *-    -.*» f ...-% f    •.   r\-#:v       j •-,   >:i,sjii».t> 
unde*   t!»*y- -yoiwn va\.« ,   ««.»et»   •-.:. •>.- «•*•!! i/    .• !•<-..-s»i nu «>»-?, t r-< * -   xivum^g 
yar'iS  #'»d   't!i4»'i   )»if<r-,   »•*•;":.'(>   c • •    iii'my   »•<-••,£.•;'»•   '..-:     ,.•(,!   ' «   il. 
but» .' ><î   ¡ V-. " c   >*   <r*i'.;ti     *»»,;-. * i n»   J..!ic >-  »<¡.-,    . -Iî   csi' >•:>*>'.>.!   ' ¡if   \,tonai:i - 
.».t    ftf'   ;?;l-n.-       V;    --.C. ..;.•> :i    ..¡«i-;.    ti!'".-    -n*'. . ï tu- •      ;f   )'•)   V.J.  •'*•     vH   •'..*••<; r.|, 
the   f>ri-".'iic *:»   »»•>•». j.jh  er«   »ui tr>hlr     i<;    in..:   >íITIIí.   *'."   e, #>•.•! <   -, r.».,s> <i<-:   r 
Syet«Ne  in   KîII'H   thft  |..~"'\;:.:ï   .,*. •    -   ux • .¡, -i-.i^Iy   j¡j>r*.    >••• *«î.f<»!« tit«; ).y 
.'lav«loi>o.d  Ar-x»  r»w meterisi*   t;v  final   p*'.-'(utt».   M*iw**dc   fiDftt 
producer» t--»'ov>t   such «  syai-^fï»  foi   the  pur »<>*;* o!   .:*,*; vi nf,' •->'.«*   their 
buaines» profita?, iy. 

^ *        Th« Properties oi   hU V« ros 

Thar« Ar« f«ver»!   differences  in uuality between bV yarnu mná rimy 
yarns even though  thn>y uri  »pun frwti the «as» tottjn,   because the 
tyro ¿spiitttinß »j «temí differ substantial ly   u> drifting,  doubtino, 
twtating, *tc. 

Accordingly, we woul^  like  to «¿plain the properties of  BO yarns 
produced co«ro«rciaLly in our company •* follow», mainly  *ith regniti 
to   twist characteristics,  strength and «veuness oí  the  yarn» which 
will  b*i  itsouwserf in Chapter 5 through ~t from the viewpoints of 
operation,  procesa- 
ability ami properties» 
of  the prometa« big,  i 

(lì      Twist 
characteristics 
cf BD yarns 

Rine yarns sre con- 
poead of a *r.ft 
limer r*îr«  consisting 
of libe: 8  fc*i*te«i 
only  slight J y and an 
autar la/fr consisting 
of  api ral  libera sub- 
jacta(I tu high   <«anion. 
The  »trenoih of  ring 
yarn« de ri y »a  fro« the 
fact  thst  the fibers 
foralny the yarn core 
ara  pressed  tight I y 
by  wrapper.g of  the 
ou tar fiber layer 
having a laxawr 
Hal ir.al ancle,  the 
libara involved   in 
the «uria„e wrapping 
layar et   ring yar»»s 
ate eswürr   i A per- 
can ta ge thai'  In bl> 
yarns, so ring yarns 
show high  vatuae «if 
tarlai!» »trenuth. On 
tha otlwr tmrt.  "«>"- 
cauae of outei   liber 
layar having a »swot» 
surface and a 

Structural  model« of  BT> yarn 
and ring yarn 

Sf. tir. tursi compari son of the yarns 

£•   • «^ ^V5^s^ **»*. 

•   Ss^iaJSïi^sa ' 
« 

e 
« 

F « actus» of  yarn foratati on 

Finta   a^j-earanee 

Pr*«ce»s oi" yam fornati MI 

e 

1 F i ri* ! arista rane* 



cylindrical   ßhap*»,   the  au »e»   í;ber  layer i» eaiuiy  broken by friction 
with o-jt.p;- leattcti»  *•,«<!  tr«  < :»rv   >«  erpu»*-.!.  Thin   ie   tne   ««»»on why 
ring y*rti"f "how R  rather   1<>V    »*rf<->rnn.no*  in fthr*»-«r»n  re« »»tew*«.  Fro« 
the   vjewf>oi „>•.(* • i   ay* 11 ,  *n..  /.i¿i4<o >•• ••>*• • •'*»«»«   (*íC. iraU-Hi *<í dy«~ 
»tuff» *nd 8íHD¿.  »grr>t*   i*  URJ  h<»c*u»e   »he   fjt'ffì»  > r:   t.h*.-  *cíl coie 
er»  being comf1 iv!%se<l heav;;>   t>>   t   *•.  '>u;cr   lAyei .   HI>  yarn» are com- 
posed of « »ingle hel!?-»1   struct .*r ••«   !?>••;  fiber« «re  ¿,:»tributed fro« 
the  inner core tc  the outer   layer and art-  twisted uniformly* 
eventually the  fibers   in  the   inner cu'f  rtctiv«  less compreesion. This 
brino* not only uuikinei»* imi #i*.   yuo:.' penetration ••/  dyeatuffa and 
sizing agent«, or   *he o thcr hand,   ¡. t  • »uw« * negative factor to yarn 
strength. Some helical   ..oi rugations deriving from t>>* singla helical 
Structure are found on the surface of BD yarn»,  ao the peak» of th« 
corrugated helical  »urine* fi rat coax»  into trictional  contact with 
outer natter m that we can avoid mass damage of ail   fiber« on the 
our fat-* of the yeri\.  This i.a the reaaon why RD yarns »how good 
property  in abrasión resistane».  Namely, a» you can se*  in Flu.  1, 
even if the  twiat coefficient or » int) yarn» is the »MM a» that of 
BD yarne, we have quit« a diii'ai-ent reault  in handlinq of  th» yarn», 
hecauae of the difference   in twist  lonuation« 

(2)       ïarn 
„   »trenoth. cl' 

Mi yarri» 

it?,  8*      Curve   >f twiet characteristics of 
»t yarn 
(Cotton r4Q S) 

We can get BO yarn« 
having enough »trengtn 
for practical  uvea 
without raiaing th« 
coat of raw cotton 
if we use the suitable 
raw cotton and th* 
right  fore-spinning 
proceaaea and choose 
the right nustber of 
twists. Generally 
speaking, the strength 
of BD yarns i a 10-25 % 
lower than that of 
ring yarns. The rate 
of yarn strength de« 
cline varies with 
yarn counts and 
«ataríais to be «pun. 
Vith 10 S there  i» 
hardly any difference 
in the rate between 
ring yarns and BD 
yarns, however, there 
ia a considerable 
difference between 
the  two in tase of 
fin» count yarn» and 
the yarns which ar» 
fully or partially 
C(ia>po»»d uf »an-wade 
fibers exceeding 
40 an in fiber  length. 

y* 

I 

«*      M M M 
C.li*<.W Mill MfJMtM» 
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We-  «hew  rytrapl«« of   ¡r<v<«r ij.-n   _.   y!    <• 

1'abJe  lii. 

•.¡«'i  y*,- ¡- »   ! n   l'a* ! «  í.n>' 
:''(K'*'I    N 4 fri«« 

Tt(- *t   .-'.•<*»'/ . «., j«üi ji .>   <•* length  LI   li,.   ,«ri,3 

Accordi,,,,   :0  iht-   .lj í .<> --^K»  -, n   ' 4«   c^-uun,  ci   ;,-.,}«   n,lw,r, 
vino yiua» «n.i Uü yarns,   lh« -...•.i.*.«,  ;,: i,,t   ,f *t.w-|th    (f  :ii) yorn, 
thift»   to A higher  twiat  CQAtiicie.-,t   in comparten v.th   that oí 
rjnu ya*««.  ?ip.   2«   uhrougi, P;a.  ?«  «how   thr  relation*  J>etve*n 
twi.t coefficient «.a   J*«  y.;-fl jure««,!!:   of ty;.if.ftl  kimto  of cotton, 
«*n~made  *n« autum «A i-marft 1»J «n*f »<1 yti.w,  i» .t¡..uw >...,,  «• decide 
• wißt coefficient in co?.*irt«r#itiou of >«rn si.-enath,   Kfinr.itxQ 
conditions and productivity. 

('*)       Evenne«« und re»idu*i  *Hib» ',f w y*rrus 

Many people have already reported  that  the «vanne»* of BD vaina 
i» «xcall«nt, which  i»  «¡ao verified on  the yarn* produced  in laro* 
quanti ti«« i,j our coispan.v. Fig. 3 »how»   the relati rm iittmtn yam 
count and Uste»   U %, Fi£„ <•« «how« the  relation b*tw»n yarn count 
«ltd mmtmt of tiep*. Fia. 4b «how« th* relation between yarn count 
and numb«!   of thin yarn 
pert« «m» »ijç, 4c «how* 
the relation betwan 
yarn count and mwber 
of thick  yarn pti U, ^ 

A« you can ackm>w~ 
ladg« from the»« 
figura«,   the U %, 
number of nep», 
number of  thin yarn 
part* and nuahir ci 
thick yarn par»-, :.f 
BD yarn* «re much 
better   thin  Those 
oí  fitti;   ymrn* *nü 
ere nrai'ly »'ja* 2 
to the«e  of   ring 
combed yarn*. 

»••»• 

1 .Ma r*,i.i( ji#rti 

•**! 

/ 
/ 

Fig.  5 •how* the  cow- 
parison of yarn 
appear anca on a black 
board ir. a ploture, we 
can «anil* understand 
that the «venne** of 
BD yarn*  is excellent. 

«r 

./ 

/ 

,./ 

Sine« BD y air.» are spun 
by opening, doubling 
and  twisting in the 
cloaed "Graen §ox% 
slut* produced by 
irregular drafting 
and fly  are e>treacly 

ill   in quantity. 
N »     M «J* tat 
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Thwref u' n ,   tru» winfîi.'iç 
process for  cioamng 
of th« y »in«   is not 
necessary   if  y.>rn 
qtifli'ity  iat not  atrxct- 
ly   iswamlei!,  Vv   it.ov 
the investi yet*-.? 
result of. th« number 
of reaid»*j   stubs of 
BD yarna and ring 
yarns t>   » (tub 
catcher of the 
photo-electric 
ay«tea in Tati« '¿, 
which aakes u* under- 
stand that th« 
number of residual 
si uba of Bt yarn«  \» 
«jit'•«meiy finali. 

'*  Operational 
Efficiercy of 
BJJ Varna 

/ 

INI- / 

/ 

5 ;- 

it 

/ 

W    « «* 

Operational  efficiency 
of BD yArn»  is excel lent 
in compari»on with that 
of ring y »nia. We 
believe   thi»   ia du« to 
t9mtr delve•» of the 
yarn«, auch ns  loose 
twists,  fin« ends, 1( 
•tub», etc-, which 
cauae yarn breakage, 
than those of  ring 
yarns, and due  to the excellency i.t abrasion resistance, Naaieîy, th» 
fact that an yarns have  low avfrrayc atrenytn does net »nteoa» an 
obstacle  in operation, but,   on the contrary,  Wie  f*ti   that the 
strength distribution of RC> yarns has a narrower  range   than that of 
ring yarns give* us a great advantage tu the operation, 

(1)      Warping proc.es» 

(a) As the form of peonage of W  yarn» di f fais fro« that 
of ring yarn«, ceels are enlarged and ci.» a dis- 
advantageous fax tor, but down-tir*« involved in package- 
changing ia shorter because of large package oí 
BD yarns. 

(te) As there ax** f**mt   defects of BD yarns and ae thera 
are no knots in spools, we hav« less yam breakage 
during warping in comparison with ring yarn», thua 
warping efficiency is advanced» Table 3 «how» the 
nuaber of yarn breaks during warping of 20 S cotton 
BD yarns and ring yarns by the causes, and it is 
apparent that the -»umber of yarn hrpaks of BÖ yarna 
largely decreases compared with that of ring yarna. 



,2'       4e»--.v..iij  ¿*.t'<*¿* 

Tfavn h r'»**»•;,•»   .•••?"  -i-W y.iivir  -*uri*.•<;, ver/iug   i»'-.   **.»«  in r.^wr* -ISíO:«. with 
thiit «•*"  ring  f»*viif-,   ar«.«  fio w*»-<.'r¿n«; «ti :. i c.i»*iCf  »• «roi?-Mit« 

II   iü.   Hniitvr   -l   *'•'•'     i.V.    i.4sl>*iZ-S<¿9   vi    £'.'.   •.-•.*.; !.Ä   hi-l.t*:#h    í'J.í*   4'i,.p»r*Jtt 

in can*  5!uion*lic ^n¿  r.i.</• -«uw«.•>! % lAVxn«? low* »r«  4. «o.  ïabi« 4 
•how*,  til* «!».3«ii<»ttc«»  «••?"   ï •r'-.-f [••:-•       .,!;. I •: ..-%•••  «i i" ¿T» /-.i  -*  to ;-«*?d 
wir««.  "«bla ", 1* th« C'imitar,»en of ihn  s*rn braakag« durine 
wOfvlrs. 

B» y«rnc 'i**# **.rmie nlreaion » *<iia*.a«ce,   i»«»* iluff and fiy t<» te« 
vourd in and w> knota    Tc-gtthar «rith ti**i*e point»,  th* nuirbar of 
yarn br#«X* «turiuu w**ví.nu !%ry»l«' d#er«fc«»a in co»p*r<#*n with 
that   :t' ritiß yarn«, 

{?>      Kii*, ttiwij pr«£*<s»a 

With *%i$*rti t»  th« t-n'traMl^t/ oí HP ya/w, w* c«nnr>t a*p»et »«eh 
* çrwnt iàdv«fnt*ç4 ''-ï   tíü ;.»r-í  ir. th« con»*i»tí>»vi»í  '»roc:»**«» oí 
knitting a» i:? ctu** «f w¿*v*:\;» pr^i©"«.»«. V» ¿.Mak it  !• bocauaa of 
a high fr* et i an* l vnmít i«i©fU ~M* bandm^ B,O<ìMJU« which can b« 
i rare u ¡¡««-.k  to *h«i •.vi«*, «owtfuctiorj nf iw y*»ra» 

Cm«*MKt'J«nt.ly, w» «htuld •».%» w»c<*tbr»*.* wm «oft»;«»« to th« yarn« 
by wo,.«* of T?a< ¿:K &»-« filing «no «*•>.• i e tir eo*ttro< ih» t ;n*ion of 
luti i tine «*.ah i i í* .;. 

•y aw»«* r,f icr.t'iinc avior.ati.i   '»am f«^»tl»i:•» to Hi!».tino »achinaa in 
ordor to radura tho  ton» J. on  r.vH*.t.imi.  \oy*úft9r %i.th »off à triant 
»ini«un ¿•ircnaU*.,  *n ¿¿».it» *>i    or avarao« «ti«n<*thf  J««» fluff i »• 
Iellata «»»i #»c*." J «ni •»••»MMta*.-. (n   «!•* >*/na. w« '"»n knit «arc«liant 
produce«. 

6.      ïho Prco-srti«-«  '.n /ima^ini* «>f «lì i-.r.i» *.vJ th» Produat» of BP 

Th» proptirtia» in tin,»ni ij, u£ <*« >*rn« óo not diifvr *o awch froai 
thoaa oí i in« y.uiVB «y-apt for iyaabilit;- ««d aiainfl proparty. 

(li      !>/-*! ny 

111» 4ílf«r«fi«a of Oyoabiltty hotwaan BP y*m* «nd rioi yam» i» 
cviaod by tha arriu\Qa«ia£it of ïib*r» ¡>ft»*d on tha rtiffrreB©« of twi»t 
coaatructlon, in «th#r word»,    too difforane» iu »ir coûtant, »o tfc»t 
v» e*n obtain eri ìli art color» Ir.«..«« of (mod panatration and good 
holding AbUUy ©f #«t^r. 

A» BD yam* »bacri- «Jye^.ufft ropiuly at  th« m-tial nt»o« of dyoine« 
it ia not d*riral>l* «r  »!y» botb SD :«M tmú ring yarna \» th» •»•• 
dy«ift(i t)»ith. 

(2)        SiiiJU! 

S«e»ua<R of K-li« »«oí« r««Mion «a «©i:tit'i»»d «i»ov*, 3D yarn» hai^ flood 
aUairbancy ir ALXì^C  n»«t»rtiii*, wa ahould »djuat th«) coneantratinn 
»f »l»ing rat«ri#X# Kî»aO ^ ].««« thmn  thus cor. tuition»! conc»ntr»tion 
lu orda.- to feocuro ti»« «an© quantity of «p#.ileU «i»ing n»t«iri*la. 



i. "I    - 

«y addin0 nomm con«i oration to th. proemi w» c«a o#i al»oat  th« 
••*«  raiaina eh*ract«ri.itìc on  BD y*•* ** oí.  ring y*m» though 
thar. ì. « différons. »/  ¿wi«?   eoaatruction b*t**en  Ih««. 

<4)      Ste«m-.*etting 

** .t«a«.««tUnC at »bori 90° C, ». can perfectly pr*v.«t BD .pun 
cotton yarn* fro« any kind oí troubla which ie cauead by tita 
difference In twiat cherectari.tic during hank dy.in» **«i knitting. 

(3)      Scouring and bleaching 

Efcdisiag, «tearing and bleaching on vov.n fabric, of BD yam« can to. 
»•«-forawd in the earn» condition aa oa «ovan fabric, of conventional 

f^fi!^..*?.*      ^MÎ ?" 0Í th* n,"lt* °f •co«ri»8. "•**•*•• «w finishing in our «ill for y ur reference. 

(6) riniahinu 

Whan react«! t typ« reain« ara u.«d, tha woven fabrica of BD yarn« 
9«*raUy hava «eel lent orease raaiatanea. With r.gard to rosin 
eoncantratio«, tha aa». effect ean be attained for wo«» fabric« 
of TO yarn« .v.:, if tha raain concentrât ion i a about 10-80 % i..a 

ox finishing procaaaa.« 

(7) Aftar waahing 

Concerning hardening tendency of touch and shrinkage by waattiag 
tfcart ie no big diffaranea between the producta of m y.roa and 
tao«« of ring yarn«. 

rif, *     tawatI«m nt ¡lilt«« »•»»»•l|r 

,     i       m «am 

-».»•ni       »'»0 ¡MM« 

» i. t. i. »ill»« hilar 

M It 
rta» (kMT) 
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(8J      Pilline 

Occurrence ot pilling it, to * certain degree, unavoiaabi« in CM« of 
knitting product« of eynthetic fiber«, however, there ia en apparent 
difference between tha producta of ring yarn« «n'» thoaa of BO yarna. 
With raoard ta tha producta of m fama, pmtng 1» «a*i)y raised 
but dlaappeera aoon. For thi» ¿¿hanoMeiKm w# aeauna  tha following ta 
ba tha reaeon« Thnio ar« MUUM» ¿I^«.*.^ ii»«r* »a vn« aurfaca which 
«to not pat   ieipate in tha con*trtfe   ion and thay «*re    pt to floek 
tofathar and cauaa pi..«.«..*, ..--.. ... »   »a*«» >*i  vary t*<u*i.ly« 

In eaaa of acrylic Jereey, reaâa finishing ia usually applied In 
order to laprove anti-pi 1ling. Fig. 6 ahowa tha compariaen of pilling. 

7*     tilt Pressrtisa of tha Products of W ïama 

(1)     General deacription 

(a)      Strength of tha predueta «ade of BO yarna ia alweet 
in proportion to that of BD yarns. Conaidarinf «be 
rsguired etrength for tha predueta, there is ne 
troubla ao far aa 36* a clean in concerned, howsver, 
there are «tilt mosm pointa to ba eelved regarding 
tha predueta nade of fine yarna* 

» (b)  Oenerally, tha producta have e good 
thi&ubaee, auitable bulkineee and agreeable 
asaa, but we had better increase the aawunt ef 
aeftneaa depending on the Kinde ef preduete. 

(e)  Aa twiet conetructíon and orientation degree of 
fibera ef BD yarna are different iron these ef ring 
yarns, .wet ef the predueta have the tendency ef 
cloudy aurfaca depending on tha kind« ef woven fabrics* 

(d) It has a good dy«ability «ad can ba dyed in brilliant 
colora « 

(e) In c»a# -f bJ«Mi«*  »«ma, hi anting # fibers eonsesiiwj 
BD yam« ia aa good that we can gain a special 
affec* on one aide dyeing of blend fabric« by 
b!en4inst wort  inn» tao kind» of fibera vitti 
different dysabiiity. 

If)  Ini cam gat very brilliant printed fasriea, taf «c 
«re seing to expíate in detail «very kind st presset 
ef BT yams which has theee chara*tari etica. 

(t)  seven fabrica 

A«   Inset i ng 

The surface ef the cloth ia seed, it has a feel in« ef 
bulkinea«, end there is ne problas of atransth. 

•*   riattasi 

Raining ia gesd, and there is no probles ef etrcastk. 



Ç. ihm  «h*«* « 

in  > •«•  rf   **ob*'y   rabr.e*,   ^H»*^   ,«  *%»•-   " t f «,* *k-, -.#   in 
appiar*4f*'  h#*v*rvt  *îf.'  y»'"p*   »r<   . ,nt'     ••»**#,   *-•(»*•   *ia*a 
atiraaato«« i ii*r "•• (>»»>» »  M ml u»t,,  .j,..» «.  A6»CI ba« ;>   «u 

vary lu«*-., 

fi.   Tarry clath 

•itoti  a.tv^Ara'ica.   *»*i Menti. Ay  pit»  •#.»»••»«,  f«frica -»r 
parai. \#i»;i y«-, its »mtcH «r«  *f ».»r-pi-e':*è*»«'ì $i*% ua an 
avant  twi*t   t'* *v*ry «il» «m«l affactiv*  r-aault. 

It* lati© einth 

Freinât» of  m fmrn* davt « §©<,»! «ppaara»«« ««ma «*# 
tastar« «f «ti« doth .'» battar MM« titat a»«* «f f*i«4 
yaioa. 

F*      ca*»*«* 

t* «Mi «•   ' ,.«r##>  *ai« of  tbia ri««»,  tt>ar« 1» hardiy  ««f 
Aiffaranea   if ttran^tt i^tMWi •> y «tu* an« riftaj yam*, 
a* that canvas tan ba uaad «a « vaiar pr>of e»ath tor 
«©vara fr-r   trucka und tanta« 

f»,        Poplin 

Products of Bí« f«r«t« inn a a/»od t.pp*a ranca *a a baa* 
cloth for prírtting &* aal'  as Ri*3*<»<fjNM$ feaéa and ara 
particularly switabla £mr poplin «f biffe aanalty. 
Tabi« i eoan *r«s *.h* fabrie praprrtiaa oí praáuata. 

H* €«4HMÛ    «a*u 

M*« t»û-fvn, v   ,*...'•*   . .-*   ....tvoati>.«aîlj     *«d far aajMtal 
•aar    how * vai , in ..»a« of Iß yart», alitila yanta art 
auf fi clan t for t«*u«l aatar, a«« i« Ima aat a fa««! ra- 
duta ti on toy «aív*t„uch*i int »tuna. by «aarf« 

Tabla 9 »feova tfca fabric pr<^par*'a* of BD pelyastar/eatta» 
y ama« 

1.        Valvataaa *M r.orduray 

Sita t© tha iaprav«a*ttt of tvtatittf atid praeaaaiaf aathatfa 
af Hb yanta, tha advaataaa af HB vartta has ìmtmm appara*«. 

<3>      toittad fabrica 

A.        Variai-vaar   'Rib,  întarJockî 

Tha praéuata of Ä yarna bava an «xeal'aat aaaaral 
apa*ara*ca ana eìaar apftaai anea in tan aia as* ha »a naarlt 
tha aajaa appaaranca aa tha pretor ta of caa*a4 yaraa af 
ring api rating. Tha IK) yaraa h«*a a at rang harahnaas a** 
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that »oft  SD ymrnm bv « apee i el  twisting method ara uaad 
whan aoft touch ic needed. Moraover, the appropriât« 
•oft fJmahlng im dona a« occaaiou deaanda, 

B, *\\t   ,-/<••„ 

Tauen of w" y    •     --•+        f- «txcallett. V-  ara nakina 
affarti to dava I op ear producta freu tha fi «Ida «tiara 
outerwear ia con»uaad In larga quantiti«a, nanaly fron 
th* £i**d o/ jo.»«., for ciiildraa and infanta, tha flald 
of undarwaar which replaças undarwaar of conventional 
high-bulked yarn« and the fiala of circular knit tad 
•avatar«, ate.  to th« fi aid of yarn dyad jacquard and 
jaraay. Tabla IO giva« a comparison of eeryllc-kalttad 
fabric propartiaa. 

••      *»**»*»» Condition« of Opaa-nnd Spinning Machina« W-VX> 

9m ooapany haa put a let of spun yarn« and product« an th« narfcnt, 
which ar« daalt with in datall in Chapter* 4-7. And until «a ware 
aal« te «nía tha acove-nentioned yarn» by tha B&-20O Opan-and «pianini 
aaahina, a tar tain aieount r>t know-how wae accumulated, however, an 
would lika to «plain elaaahere tha datai lad »pinning condition, 
duality control «nd »tandard of aamtenanc«. 

Aa It will ba axplainad in Chaptar 9, whan tha »too Opan «nd 
«pinning nach in« a war« installed in our ¿oaaany, th« special «ill 
fra« fero~«pinnlag to rewinding wna not constructed, «a only «arriad 
out tha replacement of tha ring apianino aachlna by tha Open «nd 
•pannine ñachi na and certain reconstruction «ark on flninh draata«; 
«achina and air ecnditicalng equipment, ate. va continua t« an 
partly conventional «quipnant of hath ft,re- and baek-aplaaiaa an 
that a« ara «pinning and controlling an fore-apiaaiaa preoae—e 
aacardlng ta tha conventional ring «pinning nathod. 

Canea mi m tha Open-end «pinning i  ahina, a« ara ani aiag ia tha 
illustrateti iu ¿able *i. 

ic turray of dpan-and »plnnln« Haan i es a atujOQ 

of Open-end apiuning «aa already intreéweed in «ariana 
parta hut thara ia hardly any aeonanically cai cui »tod «api 
haaad apon tha actual  operation data. Fortuna tal y in aar 
«a already have tha actual result« of r rami re lai operation «f 
ajO aata of Opan-and apinning aachlna«, «nd th« actual raaalta 

tha«« experleaeee will ba «hown later. 

Th« production coat différa according to th» vendit lana, and th« 
calculât loa abeam hará ia tha result haaad upon tha 
aa fallow« i 

Aa«unptian«t 

(1)      «pun yarns Cotton to 3 

(•)      Production capacity s BD-aOO too fl 
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(3)        Method  r,i   hqui',Mi-&>\t : 

(4/      CpiwJnp $& idi t&en: 

(3)      ïeer of depreeietíoíi 
oí »achín«t 

(6) Rati« oí e»eue4  *ege 
incree«« : 

(7) Cent of 4l*ctric 
power i 

<§l  Ratio ef fpeol r*s- 

(9'  Hetho'i ci <n««r¿.tior¡ 
ef ¿JD-ÍA0Ü; 

(IO)      Ntiftteer of end* dowr. 
of ¡M»-aOG: 

l'iny  «|urjil,if a >.:|-.'.rw»« ir« re- 
Mí* caii to',   KÜ«3»JG <MA?hiii«», and 
ncrttiiu'.'ttiM of bo»h  »ort.« 

'».»  '•   ;-'"«vn;  at• ^   *ît   cor--» 
di   i»¡r. *r ^ «i|u  a«*i.t  i> CM "lad 

Accortine to in« *p Liming con~ 
«L'-ion 0«»r.rb*rt tt» Ohauter 8. 

Mei« neehine«    io yeer« 

13.1 - 14.0 n 

¥ 4.20/KWK 

10 % 

3 «nifi«, Ki hour« operation 

2,5/aot) «jj.-h»- 

(1)      Pinci«« «if worker« and erreaoAaent of equipment 

tenie ft enow* ti« pi«c»e»nt of worker* end fable il «Hew ti» pleoe- 
•wet ef verlier* reeutrau ter «*«M<4era equiiMieat.* uf betti BD end rina 
opine lag   y »tee*. 

(S)      Procioni, ice e<»et 

Me. ? «hove the tendea«? of production eoet which chanflee ee the 
year eoe« by in both «yete»«, |p ¡aid riñe «pinning «yete««. (Ine 
fflar «tee« Id h# count*'! fro» the tie» of ii<«t«Uetion of BD-MO). 

toe eel id Unir eerked with "uM ehewa th« production eoet for the 
•eau fee tur« ¿>f en* bel« of cotton 20 S in enee of • nuaber of worttere 
>f 1.47. And th« «olid line *mrk«<l with "**' «heve the eoet in the 

ef the preeent rinfl »pinning «yutee». 

He firrly eeliev® that Op«n-end «piattina «ìli oain advantage over 
the ria« «pinning *y«tea in fm»r y*er» after installavi«*! of tee 
«•chine under th» preaent ratio of weo* incree«« -n Janen, eren if, 
in eeasideretiou of .afety,  the nuabet  of revolution« of the rotor 
1« lowered to 1««« then 30,000 R/M. 

And the dotted Uw «how» en expected co«t under the epinnino ¿en» 
di tien in nee» production of 10,000 H/H of th« rotor. 
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I* 

»}• it 
i- ft <•-: I? H *s 

\ 

!   t 

Ü 

I i \ 

«»»» ImiH«! 

.1 

.1 

«to installation for tha ptti-poM of rapi*ci*g ta«, rina »pi an in« 
•Achina which is «¿opt«<2 it* our coapany «as »Kpiainad in tha aboira 
Chaptar 9, ami nasi «a «ant to introduca on» a&aapla o1 • 1*7-«** 
of a nawly »atabUahad »iU whieh i* d» signad on tHa praaisaa »f 
using th» BD »>*t«a. 

th» as*a»>iti   i* »r»       folio«». 

(1)      Cotton 20 f 

(§)      »-teo   «9 sats (output par dsy l4i,|8 * ft) 

(3) Vindara far rawladi*« arsi a »taaa-aattar ar» 
inatailad In th» «»art a« a*d knitting 
d«|MU-tSMMltS 

(4) Air sendi Honing »auipaant should not ha 
inatailad in th» aixing and bloving proeaaaaa 

i3)      Condition» of air rondi t ioni BO 

A. 

». 

C. 

Uaeraa of t»«p»r*tur» and Inniaity 
Outdoors (»usuar» t • 33    C 
Indoor» (lUSMr) Q 

fora-sptNting t » â^0 C 
spinning t • at   C 

Vatar tamp«ratura 
80° C 

Il luminati»» 
10 »/a 

if* € 

4 - m% 
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ü.        Calorification of huauut i»o-1y 
t$o Kcti/i paraon.ri. 

Noraovar, Fi©» S «ite«* a  lay-out oí A n«wly «at«bti»had niU  of Op«n* 
•*d «piaaiag ijrttM, tabi« 14« ihwi th« capacity of tha »«in »acni»« 
fahl« ita ino«« th« nuabar at MîMM» and oquipaaat nui »le«itricity 
far tlM alignant, Tabi«  *kc ahov-   tho pmmr «quipa*,.t «ad th« 

quantity of eoMwta ma, vatar and air. 

11 •     ftffUMf^«« 

À .«Hit four yaar« hay« pa a »ad «lac« tha Caaeh «i-aOO Op«n-«ad apinaiag 
«MMM «a* introduced.  Although that* havo baaa a lot of ritaom«]—« 
ahaat tha quality ead profitability during this porle«, tho fact 
t*i»t aD-ffOO bacano roal pre va a that Industry experta aueh fro« th« 
«ham «ad «planing nach ina. 

fit« productivity of th« present BO-iOO fraa* ia «bout tvice that «f 
tha ring apinaiag fra«* while th« prie« of th« ÄD-200 frana 1« 
hlghar than that «f UM ring spinning fraa». Conaeowatly, at UM 
initial «tag« of th« installation thore vili b« an «eeneai« dis« 
•dv«nug« la tonai deration of «apraci at ion of tha aaehliia. Hommw, 
cosai «erlag tu« vage inervan« in aach yaar, tha production coat «111 
ha; lavar UM» that of tha ring «pianino fraa» aftor about four yaara 
a# «faratloa. Mormorar, «a have faced a Hani labor «ituation that 
tha nuabar of young laborara la docroaeing yoat by year. Judging 
froa tha abov« roaoena, va flraiy bal lav« that tha «pa of Opan-«ad 
•piaaii.0 »in ba raalisad auch aoeaar Uta» va «xpacted. Moreover, 
ta« fact that tat nunbor of worker« ia laaa than h«U of that of 
tha conventional riaa «pinning frane vili na rar aake tha apiaalaf 
industry a doc 1 tain« ona. 

I« «ha couatriaa with lavar vagas, allí aanagiag uaing th« ring 
apianlag frana »ill atill ba profitable. However, in th« «anatri«« 
vita high vag»« lika th« lî.S.A, «nti Europa,  ¿f pecpla aparata tha 
Onan-end    piaaiag aanhiaa Jaat a it li dona ia Jap 4, va can fi ral y 
ballev« tUat tha pr«b¿«*    if ¿p..   and spimriitg vit: '.« auch faatar 
la thaan countrio« tha» ia Japan. Hat aaay rear« hav« passed aiaaa 
«ha util Inatto« mt Opan-and apianing van raaliaad, and thorn ara 
•aar paint« ta ha innova tad. However, they vili b« innova tad toge thar 
vith tha prooraaa of ralatad taehnolagy «ad th« «pinning ranga «ill 
ha anlargnd, «ad tha ntsabar of raro: ut I on« of tha rotor vili aafca 
rapid pregra««. 

anariag in alad that thara 1« a« and in tha f laid of t« chao logy, va 
es-aparata vith Masara. Toyoda aataaatie Lena «ark«, Ltd. and ara 
aahing groat affort« ta laprov« th« Open-nnd apinaing, «ad at tha 
«an» tia« to dov«lop tha producta aaao of Oasa-and yams and «a 
try to invale« oar aiti induatry. 
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e !<•?, Compari «on of yarn appearance or» a black board 

tetwten BD yam* and   ring yar rm 
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Table J      Vunber   of yarr. break» .luring warping 

(Cotton 20 S  j,sr  5 ,000,OCX. Yd*) 

ïsrn 
CiUM of yam breaks 30 yarn í*¡.»»p y»rt» 

Break» on spool 1.68 1.77 
Spool defect 

Ribbon-wttid 0.84 0.22 

Other causes 0.63 a.as 

Y«m «afaet. 
Slubs 1.89 3.98 

Loose  twists 0.84 t.% 

Other cause» 1.15 4.64 

Total 9.03 t4.8i 

Table 4     Strength <*t abrasion résistance to rmmd wirs (20 t) 

BD yam 

Rino y*"» 

Abradano times until breaking 

1120 

345 
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TtPM Ciriiv   fa! »rir   IH) 20 SB   ID 20 S l)l<-(i(hi ami mercerised  f«hrie 
100 ;      30 

4«" X fOO Yd« '.V * Hf Yrti 

lían» Weft ¥•11» Weft 

Strength  (lb) w.o w.a M.8 %*>.4 

t»l<tnyaiion {%) 26.7 11.1 16.6 20.5 

Shrink«»« after 
«moling i%) 13.29 h,^k r».fl o.% 

Neil» i Tutta! le teatino  •   .....       ttratt atibad 

Shrinkaga «fier vaattitif * •       Saafori»*«! amthod 

1 

Tabic ?      Writ f>raprtU»a »ftor mai» rini»him, 

Niala     Cene. Huai 

i.5* 

4.0 

6.0 

fattati* Ktrwngth 

01.2 

73.4 

Gray fabric 
m SooS î y ff 

fearing strength Creaae   racafwr»     » 
¥ • r 

tito 

136 

37% 

!   " 

1 

5 

.*» 

6.0 

113.« 

toi.© 

!0?O 

at4 

at? 
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Tifale 9     »'»bric pruimi-tUn i»<   Uh » ol>t-»-t.^r/G«*tt< n yarti 

(K*T cu  ualwi-nr) 

Yarn 
**«•            follate r 65 "^Cottoti 35 %    16 S 

Construe ti IMI tCSx  If« S 

Nnigttt  y/a2 
8*0 

Tenni Ir «trengtli W (kg) U« 

F 54 

Clan«}« ti »ri lì (?B) 2k 

¥ 25 

Tenring sttcngth W (o) JfiCX» 

r 2250 

Cutirte  r vf o wiry V (doüir»') 123 

•F 15» 

*•  m   «• 4-3 
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Table W      Çnmimriimii   »f acrylic ktiltto.'  fabric nmiwrti«» 

Ite« Yarn 
BO Yarn Nino Yarn 

Yarn count NM 

Construction 

Ihiekiwas («/») 

Ifcnaity      V 

C 

»Ifht    (o/««8) 

Touring strength    (9) W.D. 

CO, 

Durâti no strength (kg) 

Plat abrasion (Time) 

Sbrinkaaa after washi no 1%) 
tf.n. 

1/52 

Ihre« step butt 
interlock (20 c.) 

Heot «ft  finisliinf 

l.©w 

34*2 

31.* 

'•620 

8.0 

3*4 

- t»$ 

1/52 

1.04 

36.0 

34.4 

m 
54f© 

S5t© 

11.3 

33* 

5.4 

5.© 
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Tubi«  tS      Table ,>f piacwmt „r «.,,rkr.,„ 

Item 
Syntew Wi System f{Jm) gy.tpBI 

a »lift«      3 Shift«      2 Shift»        J Shift« 

Number of nuichincs 

Nuwber of »pimMo* 

Ku*li*r »f bales ¡ter Hay 

NMMNMUtry worker« (dir««t)     1g6 

NecHBM«ry worker» (indirect)  29 

T«i»l |CK 

Itartwr of worker» ^tr tele    1.6* 

Ä*lt#*# Mnn,hniir 3«If 

P.M.ll,  lb#/manthnur 31.59 

100 

94.«* 142.32 

t?8 

32 

2t0 

i.47 

2 »67 

37.39 

105 

40.31» 

94.71 

3? 

327 

3.45 

&•*«! 

î4.9S 

142,07 

4t5 

41 

k% 

3.2t 

3.ÍS 

17.19 
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Tabi« l4b  Number of equipi*-«» machine» «nH electricity 

for equipment 

Name »f machine 

Karauael opener 

Matte »|i»nar 

Mono cylindar r.lMnor 

Aaromix 

% tt M Claaner 

Klockfeeoar luci,  fan 

Caro "Orlatali ina» 

Dràvframe 00/2 

Finisher Uraw frame 

Number 
of 
«lach ina» 

ftjocl¡!- 
city  f«»r 
equipment 
IP 

Total 
electri- 
city  for 
aqu i |imont 

.ItKw) 

quantity 
•if c«>m— 
pr*>»»e«i 
air per 
machine 
Ito3/min 

Total 
quanti ty 
of compreaae«» 
air per 
machina 
Nm-ymin 

ft 20.0 

(90.Ü) 
120.0 

3 J.75 
( fl.5) 
11.33 

sr              6 3.0 
(13.5) 
18*0 

3 l6.5 
(37.1) 
49.5 

6 16*0 

Sub total 

(45.0) 
6O.0 

(194.1) 

• 

an              (* 13.5 

(6o.?) 
«1.0 

• 

4S 7.75 

(279.0) 
372.0 0.7 33»* 

Ig 

ta 

7.5 

«.5 

(67.5> 
90.ö 

(76.5) 
102.0 

Ü.l 1*3 

Ofwn-etttl «pinning fra*» 
BO-200 

Vaete removal plant 

Pneumatic conveyance 

Coapreaaor plant 

Sub letal    (493*7) 

9 aS.o 
(2069.1) 
2772.0 • 

Sub total (2069.1) 
• 

1 75 
(50.2) 
75 31.0 3U0 

1 50.0 
(37.5) 
50.0 7.2 7.2 

2 15.0 
(22.5) 
3O.0 73.0 144.0 

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 
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Process of yarn formation 

Final appearance 

Process of yarn formation 

Final appearance 
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rif. It    cur»» of t*ut ^umwitriM*« »* 
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Flg. 2c      Cur«« ttf twist ch«r*ct«rittfc «f W yam 
(Acrylic 1/98 Mi) 
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rif. M     Cum of twiat etwractorictlc «f •> fUm 
(Cotto* JO fcto>ir*at*r 50 %   )t •) 
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fig. to     Currt of twist ctMraetcrUUc of m yarn 
(Cotto« 70 VAerylic 30 %   32 S) 
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Pig. 3 
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HB. 7     Chanfla« tMéMiey of protection coat 
»a. IH» of aparatlo* 

'CoaVMtiOAal 
rinf ayataa 

ayataa 

M ayataa 

t • • 
Toara of oporation 
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