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ratio ;., WO"\'CII fabnu. non cho"p' nIOthods -.e ~ ro.. l.oI ellis _ 
lIU1hI: .... t.ocal ~ -., donved 10 .. pn:r.o t.... crintp ratio .. I ...... oI_e 
1lnICIUn. )'lib spoo .... orod tan! di&meler II is ~cd bcI_ b ,ed "'..,va 
VId rJCte>dcd ~.q III lIoI,ed 1I<a ... 1'-'" IpICU"l(l ,. CQIISIatII and ooquailO Y"" 
~ .. lhe pGInl of uoterwctioft In enen6ed .. a. ..... yam. lie ocpanolcd only II 
po>rI~ of im..--on. Ta ino;n&$o ICQ/IIq ..... ..r.: dJon ..... Io .............. .....i .. 
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n..'c ~."e been l1Il/Oy tunplt ~ uooddo ... mOle r~ patWQettt1 

TheM ..ookb ~ _e ...odt&anot>t by ...... olIe dedsonical «IOtI"",ia& ')'$I""" 
II! Simple .... themoloCll ...odd. l1l<I b<cn onp' ....... ed and modiliod ... ,he !Tom of 
..... . ~cu relttio<lo [2\ Tho ...... J1nICNle ..... b. aprcued in '..,IIS of IYefllgc 
no.. or Oo.at ..... 0 II WD foIInd thai the "..." "*".Ie of W"'ll ,VOWn ~. by 
incr ... in8 the no., '"UO [Jl. 

r.bri< ...... ..,., ' <So,,",," ;. oI:fectcd by )"l1li .""'" ,., io """,,u ... . ....... ~ 
f"onoed 011 rat" bencb round . tlVllYO'" .1",· .... \WI prooouck &om "'" rabric ...n1CC 
on:I "*' I'" dc!AA>ai ..... _ 1t<"'!\oR. The W&<aI _ offatJri,;JhrinbJO is 
tbII ,.-fd by il>ct_ of uitnp. Corurol of crimp petunliJO .. nt:e:e$Al}" ,"hen • 
fabric is daign<d .o JI ..... I lIaircd d ...... of""'tMibdity_whoft""",p~ 
'*"'-' watJI and.....-fl. it,~ .., .. linis/:ins po M. Knowlcdgeofcnmp ..... 
is uMfiol in ukWIinI fabric DDOln tI'" ~ 14) 

II .. clut .bo. t .... <rimp ratio plays ~ J>IIUiI flbric ~ys:s. fl~ 
oa.urclt Iftd ~ 1M"""" """rd, on:I economics offabnc procIu.li"" 
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4, . 4,. 24 ('1) 
d I ..... 01 lI'e WItJ' yam and ... d'I yarn diame\ert. and P I and 1'2 ~ ywtI opaci.n~ foe 
"'"'llano! _It, r~eclUvdy 

Y&III cntII!' mio C&/l Wo be •• '.~~ u follows 

C," (e,l... (10) 

c,. (e,) W~l\lIIIIu\!coaJ;s / rcpal (Ill 
.. Endl I repe.ll 

(e,)", and (e, 1", .. ~ IiJnc"oru of 
. ""'lI diatrl<lu d I . ... ef\ di.",.,,, 41 
• ... aIJI 'P.anl PI . .. ell SPIClnI 1'2 

1bc _nbull"" of "'-U~ lINtturt WI 1M v ...... ore I UId C1 I t rop,_eeI ill 
W"'1' il1!ellKi"&l I "'put II I ra'lO of",", l,epuI and .... n i l'llwoc:",," I , epeal U • 
fl lio of oneIll •• pu, (equations 10 and ! I) In DIller wards 1M contnbution o f .. eave 
IU'\>I;II",o i. reprtJ,lJ\led In ... arp v""ae nOll tnd ... oft Iverlle no., (equ'''''I1I) a.nd 
' J 
& .... pI. 
Lee 011 -002 "" dl '"OQ)un 

'1- 00)"", P1- 001 "" 
:. WUVO ...... ' C&II be calcul" od from equlllonl1 ..... 8 

81-174)" 92 - 21.01" 
Cnmp . llio. un be alc:uLo,ed from e<julliooo S lIld 6 

(e,) .. -00979 (e,l .... 0.0199) 
Tlbl. (ljlhows 1M df'ocl .,( wu ... lIrucl\ll~ (._. 1Ioa!) Oft yatII crimp fillOI 
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N .l. 'obrics I r E. ..... ed WH .... : 
In tbe obo¥e-ment........! ~ )'InI tpAMg P IS taktll oonJI .... i c yams "'~ 

ul>irormly ",.tad lions """ 1CftK, tho -., fav<K. In "",endecI .. ~ ~ I""'P 
of yams ... ataoo olib IlId boN ... AI oney ..... i. . ,hey f\jft $ill. by lid. ""' bout PI" 
"UP' .. poinu of .,. ... 1IOC\IaIl wiler. ,...., ... it divided .... 0 Sfoupt &.I<el weoY'C. 
wup rib""" -n rib .. ~ popular .-pIQ of &Idl weoVQ. In tlu C&IIO yam spKUII is 
not COtUl .... 

u...,.bof~ .... ~ L· 2. P, • (LA, + L fI, -2 _) d, (12) 

W&/iI lcttp /,qtCOI .. 2. L, + tEA, ' L fI, - 2.) d, 

. W&/iICnmpRMIO C,. 2n(L,_ P,) (11) 
2ftP'+(L A'+ L fI,-2n}d, 

C,_(L.-P')/JI.(LA." LfI,- zn)d,l (I.) 
P, 1 2n P, I 

From (12) 

L -{LA, '" :E D, - 2 n) d, 
p." (I~) ,. 

, 
~,.--(F, -I) d, 

" .~-(F, _I)d, 
" "2 .. _Ill wdI cIeaosry (pod<aIcnt) '-Wf!ft Crimp Ro'IO 

c, _(4 -P')I I, .. (LG, .. L H, - 2,..}cI, 1 
P, 1 2 .. P, I 

If width of rqlCllt it ... 

P .. W-{L G, '"LH;- 2m)cI, 
, 'm 

(16) 

( 17) 
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1', " ~_(F, -lI d, ,. , 
P,~.:..I. - (F, -I) dL 

" n\ i. overall warp d<;llii,y (ends I em), 
From (J4) ltId (17) 

C, "' 2~P, (c.l., 

( 18) 

(19) 

C,.2ml', (c,) .. (20) 
• 

II may be mo •• >pprOi>fillelO COUnt lhe number ofwfil. Ihr .. d,! unillength of 
,he rabric 111M to maw,. lhe lengbt ofw .. "" '"""al. The u,,;llengM muS! be .. gr.1! 
as pouible in Qrder 10 0b,,;0 .. mal'ly comple,e .... ""ve ropelt. as pOUibl • . Afltr 
counllng the nwnI>er of pid:ll unil lenghl. [he ""e.-..l1 number of PICQ I em ("2) CiII\ be 
compuled . 

" Similarly 

w. .2:LG'c' ';-,2:~H, 
" It eon be derived ,hal 

.[ _,,0,12:'.' L'. - ,,1]1 I 
C, I '" '" C, 1/1 .... A,+ .:.,.B, 

C, ,,{l_ 1(, (i, - 1)}(C,l", 

and Similr.rly 

C o(I_ K,(F,-I))IC' 
, F ' '" , 

K, .. n, d, 
K,:n,d, 

V. Proctdu~ ofCMculationJ: 
V.1. F obri •• offloartd Wuv." 

(21 ) 

(22) 

(23) 

(24) 

(25) 
(26) 

Civen: We."" 5Iructur'. yarn diamelers ( .... .." lIId "'eft), or>d yarn SPIcing. (w .. ,.-and 

'""'I 
C&lcula,;ons: 
• from ",,"vo slruclure, ylm uerage Ao'l i. estimated (",up and "",,1\). 
• From)'Vll di&/ne(tfs and yam splcings, "'elve Ingles and yun crimp ""ios of 

plain welve can be calCUlated. 
• f,om yam crimp ratio of pili" ~~ 0r'Id yun . ""age nOll,)'2m crimp ratio of 

tile considered ~ve SltUC1ure is esl;maled 
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V.2. FabnQ 0( Eu • ..o..I WU>'ltt: 
cw ... : w ..... .. NCt~re. yarn dWneICfI (.....,. ond .... 11)..,d .~raB< yom dens'~ 
(WltlI ond well) 
CaJ . .. IIIlG.., 
• From _vc1ll\lO;hJ<e, yam IVUlJC Iloac IS fiI' .... ' ed (WltlIand wdI) 

FfO/II yam omn"'ef IJ'o(I yam den."y. yam cover ..... '0 un be Q'IfDI,Lod (warp Ind 

""",. 
• f""" y .... ,_".., IIDI .. yam dianeL ...... ..,d yam d.....ues, yam s;>aCIaI (or pIauL 

WU", (yarn IpIc"'I"' POIlIt . of ""Of seen on) can be enimaLed. 
• f'&nI y ..... ",",,"'3 IL poi"1I ofinLt'lflt1ion W y ..... diAmoI ...... yam crimp 'IllS for 

pIauo wuw tall M ... "",Led 
• frca yam toY .. ral>Ol, yam ........ fIoIu,..., yam CI'UOIp ranMb pI'If'_ve. 

)'1m ~rim~ 111101 for LIIe conlid.,ed wea ... W\>CLUro un be OSIima.ed 
F',"'Q 3 ..., 4 sho ... dtKnminauooo bet_ /Ioaltd iIIId ~ wa_ 

..,111 'espoe' 10 '"'"" ratio. 

Yl A 1'1_ Mor ll.Gcl ror Il0l ..... ,; .. , VI .. cn .. p Ra .... : 
Tho will procedu,~ rouo-d '0 <$Ii_ yam cnmp ",1>0 lSI" 10 NUlI.e 

!. The di'II.~ bel. ,"0 peIOnLi on ,he yam lrI.1w plano of !he fSbric (lcJ 
1· Tho dilLl ..... bOl_ ,he puvioutly <.OMirIoted .wo PO"" w"",, .he yam II 

""lIJI/IIeneLI t .. doaim""d (1...). 
Thetl yam C""'P ",. io If elLlfNLed u bHow. 

C.L, - L, ~~ 

'. 
o..e"", .. n, ' he ImllohL L, ..... suaiiJILmi'8 "'- cm.peLi Y¥II by 'ppM", ' 

c.m,lrI ,tn.ile klld (dLCrimpina IoId~ Tho: d ...... "Pllli !old \I WI ........ '0 
lIZughI ... ,he yamw>thou,~-t"""'" "","""'AI ,"*Iislr....:.-
01 [4) ym! ma,eriaI. y&n'Il\I\KI:~'.!WId)'W1l <0.1. ' .. yam "open'" h i. cleAr L1.I' 
,he value of tho de<:r\mp.ni ~ i. fIOI oriy di/IkldIlO be 'P'""' fIoj bu'''10 I ailiul 
.... ue T1", meonLI wI.1ood las llIaa LiIoI'fOpO' deco"......1oId ....... 1 v ..... of 
trinop <11'0 Ia. lhan the ,QI ....... ondllold _ Ilion the proper dunmpq; \o.Id 
,_,,. in I value of cnmp fO, io mot. LIwIlhe' .... v ...... Tbe<e II no dowbl lUi U .. 
pteviOUI fortro&1l. (eqwOlioD 21) 01 cl'o"n .. )'1"1o(1'I11j1 .. "" n ... but I.ILe ..... 1 ... 
.... ill dcl_tmimuLs II .. ...a of L" ThIS poubIotm QII be ~ by "'" IbIIowint 
pf'O<edu ... ; 

MIlIt'plyinl "'" ............ '" ond 601OU_ ;., (1~ by yano cross ~ .... 
ond y .. .." dcnoi.., (_"" /u" l ...... _). "-

W - W 
C .. , ' (21) 

W. 
W, IS ,he w. of 1lLc ..... ....a.d yam, Wc io \he _"" .fa,...n- 0/',,,,, ram of 
Itnl~ <qU" ,. lhe diSlanq between ,he end, oI'"lhe III\rIYetled Y&nIIfI .M pi ..... r.he 
fabric. Tho. fortrlWla is kMd oa die 111>"",. . I 01'"".... ~.,w.)'. n ; ....... "1'01 
.,..,y rquI&r yV1I6 we can beW<Wted haL,..",_ IOId ~ If~ is;" ........ ..., 
Y"",COUnL" in I'Im (....me _.). \hen 

W • .!:.... ,-
• N "" • 
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\O'ilI k .he '~"l&t ,...., UlftIp tMJO I~ at! be coodJdaI dI.u. of N JI"" have • -'&hi 
w .• ~ w • ...ill boo ~uoJ '0 ,1'1< \(1101 w,,&,,' dM<lf:d by the number of yarn.t '-" 

W W 0_ , N 
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N , L, 
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11 is WQ<I~ ")'InS , .... !hi. .o!allOll ;. 0II0thef fonn or ..... formula ~sed.., 
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J. UNI"'" I """,ba 1'1 of rantS (0" warp) &lid wtIJ/t IIIMIIO obuIn I"" wtlJht W 

oI'NlantS 
4. EJu. ...... Ibc,..,.. -.... Nm ol.&clt of'warp &lid .... /lof~ .. 'W"'O"'n 
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vm. V.nt'l .... io. : 
V .... cnmp ... ,0 m clif!C<on. _pIM oi_ (oboe it .." .... taI by 4 d~'f .. ent 
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d~ """ ... ..,p;:neJ 
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~ F""' the ...... ,......... In oqtal~ fatone.. ...... c ~ ... ,4 -'I opegAul>ON 
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_ r ...... "1' and -tI. 
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