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I..", El-H9dldy; (l-Ca18r. Shan in end A~o - laleb 

"'on - ... o"en~ C!'In pr l nciDal1~ b, IQanu ( ac t u r lld b)' t h ree "'aJo r 
.e t ho ds name ly . -

I. Hechani cl ! bondln9; U~lr' Q nll eal. flltinO "'Idll n.,. 
t - Cholllr ... J bon ding. us in9 bin:Slrl , 
} - 'hl rnie. l bondin9. tJ~inr~ th er"'opleatlc (I b roo o r (ihr" 

~i\n lo~ er r.,lt1n9 temperatu r e. 

10 pro duce tHI. rabri c s diroct (rOil rtbr e . lh, f ollo wln!) 
pro ce8 Gi nq Iteps are ab~olu tely nI Ces'af),: 

1- ribre opc ninq " 1'1 <1 blandlll l:,l • lho'e procl'lI sl ' ~ro th " I:iIDe 
or Oill illi T I. 11'1 e.cfY splnninQ 111 11 , 

2- rlbr e CDrd in!] o n ,",Do l l en cnrd. - Q!!!norlilly hlQh - p r oduc
t ion ca rdi ng n3chine!! ;lTIL nOCC lls ar y, 

}- Crosl • l'PPlngi the eard.d wob - ~ lth thl!!! p roc~'1 the 
Dre l ~lIjlJht Dnd tn", l ly i nQ .. i tlth are de t eTfIliI'l,d . 

1- HochonlClI 1 bon ding .. ith tn e hel,! o r n !!!odlc r flllt1n q rlllc hlnt:s 
Ine edle 100a} a nd 

5- rlnis hin q p r OCe5S. 

1.1. ", .. dli n g P r o cllOO 

r i gure ( ll Il lu:: lute Ji cnelHltH:elly t ho con~l r uctlvet ree 
t urC:J o f do~"atrolo;e n e edle 10011 Bnd the action o f leHl nljj neCld-
101 _ I nc rolU ne;! "aedl es c8 t C'n 10'"11 or tnl flbre. dur11'1g thllllr 
dO''''I ~8r d "O "'I",cn t lh rough th e ri b re b att I nd t r anl po rt t he .. 
lil r ovg h t he hole, or the s t ltC'nlng pla te. Ihe .. ho\1 fltre: ~hu· 
c tute beco",ell i n th i S "~y oc ti'lC: IIna a c on slderab l o nu .. b,.r of 
r l brl. 10 d is p laced fro,. t he ir "o r1:l: 0I1 t& 1 positlo l1 t"'1.rd3 "e r 
tll: ol po.l t lol'l. 

I h e rlbJ;:e ll o r e f ee d 8 t t he fIIO!llen t ~hen th l'! n.,d le e s t a r t 
their upl t rokc " n"cr:lent. Ha ny rl~r eo j u .. p bec k due to the 
rrl~p cnd c lalltle:i t y, ~8n)' a r e br oken and .. ony ~ liD JU Gt thr ouQ~ 
t " l1 b,rb •. SOllie r l " r e s p r o trude ou t of t he s tHcnlnQ pillte ,nd 
thl'J r tD 11~ a n t flattene d d UTlng th e rorwl rd oIIov t ",ent {;J d vonce 
')f th ll f elt. At till! 58111C tllll!! ne,ahs on cO!: 89111n Il a r t I n ... i, 
,In wn, tr oke !I1O Il,u U'lfll a n d br i n g other f Jb retll .. ith the"' _ I h e r e 
III the l'o'8.1bl ll t y thllt IIIDny qet bound (inlc r lc l l d or e nl a"l) l. o) 
IIJ r in q t ll i 5 c "nt ln o u ~ f i bre trlnoport . 

1. I He lHAOR lqC"L NCEDLING 

Suppo~ ~ th e follow lnq: -

No. or f ibra s aro und the need le b a r b" In lI nq lh ( ,) " N , 
it l~ loUD nu,.ber . or fib~e$ d rl"'" by th e n e ed le ~ n , ) 
Oif(l1reflt!a l nu .. t)er or r1breo etrawn 01' bl r bll 10 Pdepth ranginq 
b~I"l!cn x and, • 0" ~ dN ... 
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