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©  Intermittently  textured  yarn. 
©  False  twisted  synthetic  yarn  is  produced  by  supplying  a 
continuous  multifilament  yarn  10  from  a  supply  package  12 
through  a  heater  30  to  a  false  twisting  device  14.  The  supply 
of  yarn  to  the  false  twist  device  is  intermittently  and 
randomly  varied,  for  example  by  electromagnetically  con- 
trolled  tension  disc  apparatus  26,  and  the  false  twist  device  is 
preferably  driven  at  a  speed  to  produce  a  twist  multiple 
between  250  and  450  in  the  multifilament  yarn.  The  yarn  is 
allowed  to  set  after  false  twisting,  for  which  purpose  a 
secondary  heater  37  may  be  employed,  and  the  textured 
yarn  is  finally  taken  up  on  the  package  42.  The  yarn  produced 
may  have  variable  molecular  orientation,  bulk,  torque,  twist 
and  shrinkage  along  its  length.  It  is  especially  useful  in  the 
production  of  velvet-type  upholstery  fabric  and  provides 
unusual  visual  effects  owing  to  its  variable  dye  affinity. 
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 Fa l s e   twisted  synthetic  yarn  is  produced  by  supplying  a 
continuous  multifilament  yarn  10  from  a  supply  package  12 
through  a  heater  30  to  a  false  twisting  device  14.  The  supply 
of  yarn  to  the  false  twist  device  is  intermittently  and 
randomly  varied,  for  example  by  electromagnetically  con- 
trolled  tension  disc  apparatus  26,  and  the  false  twist  device  is 
preferably  driven  at  a  speed  to  produce  a  twist  multiple 
between  250  and  450  in  the  multifilament  yarn.  The  yarn  is 
allowed  to  set  after  false  twisting,  for  which  purpose  a 
secondary  heater  37  may  be  employed,  and  the  textured 
yarn  is  finally  taken  up  on  the  package  42.  The  yarn  produced 
may  have  variable  molecular  orientation,  bulk,  torque,  twist 
and  shrinkage  along  its  length.  It  is  especially  useful  in  the 
production  of  velvet-type  upholstery  fabric  and  provides 
unusual  visual  effects  owing  to  its  variable  dye  affinity. 





This  i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  the  employment  o f  

an  e l e c t r o m a g n e t i c a l l y   a c t u a t e d   disc  t ens ion   con t ro l   t o  

i n t e r m i t t e n t l y   grasp  and  r e l e a s e   a  con t inuous   f i l a m e n t  

s y n t h e t i c   yarn  which  is  being  processed   downstream  of  t h e  

t e n s i o n   c o n t r o l .  

It  is  an  o b j e c t   of  the  i nven t ion   to  provide   a  y a r n  

p r o c e s s i n g   system  which  employs  a  disc  t e n s i o n   c o n t r o l   t o  

randomly  vary  the  t e n s i o n   of  a  yarn  being  p roces sed   in  a 

yarn  p r o c e s s i n g   m a c h i n e .  

Other  o b j e c t s   and  advantages   of  the  i n v e n t i o n   w i l l  

become  r e a d i l y   appa ren t   as  the  s p e c i f i c a t i o n   p roceeds   t o  

d e s c r i b e   the  i n v e n t i o n   with  r e f e r e n c e   to  the  a ccompany ing  

d rawings ,   by  way  of  example  only,   in  w h i c h :  

Figure  1  is  an  o v e r a l l   schemat ic   r e p r e s e n t a t i o n   of  t h e  

new  and  novel  system  to  produce  a  t e x t u r e d ,   c o n t i n u o u s  

f i l a m e n t   s y n t h e t i c   y a r n ;  

Figure  2  is  a  p a r t i a l   p e r s p e c t i v e   view  of  the  y a r n  

supply  creel   for   the  system  shown in  Figure  1 ;  

Figure  3  is  an  exploded  schemat ic   view  of  the  y a r n  

t e n s i o n   disc   device   used  in  the  system  of  Figure  1 ;  

Figure  4  is  a  top  view  of  the  post  of  the  yarn  t e n s i o n  

disc  device   of  Figure  3 ;  



Figure   5  is  a  s ide   e l e v a t i o n   view  of  the  post  shown  i n  

Figure  4 ;  

Figure   6  is  a  s chema t i c   r e p r e s e n t a t i o n   of  the  v o l t a g e  

cont ro l   scheme  for   the  yarn  t e n s i o n   disc  e l e c t r o m a g n e t ;  

Figure  7  is  a  c i r c u i t   diagram  for  the  e l e c t r o m a g n e t   o f  

the  yarn  t e n s i o n   d isc   d e v i c e ;  

Figure   8  is  a  g r a p h i c a l   r e p r e s e n t a t i o n   of  the  v o l t a g e  

supp l i ed   to  the  e l e c t r o m a g n e t   of  the  yarn  t en s ion   d i s c  

dev ice ;   and 

F igures   9  and  10  r e p r e s e n t   a  m o d i f i c a t i o n   of  t h e  

i n v e n t i o n   as  shown  in  F igures   7  and  8,  r e s p e c t i v e l y .  

Looking  now  to  Figure   1,  the  ove ra l l   system  of  F i g u r e  

1  wi l l   be  e x p l a i n e d   to  ob t a in   the  novel  d i s c l o s e d   yarn .   The 

system  is  d i r e c t e d   to  a  method  to  produce  a  s p e c i a l l y  

t e x t u r e d   yarn  by  i n t e r m i t t e n t l y   varying  the  draw  of  a 

con t inuous   f i l a m e n t   p a r t i a l l y   o r i e n t e d ,   s y n t h e t i c ,  

m u l t i f i l a m e n t   yarn   such  as  p o l y e s t e r .   The  m u l t i f i l a m e n t  

yarn  10  is  s u p p l i e d   from  a  supply  package  12  to  the  f a l s e  

twi s t   device   14  by  the  feed  ro l l   device  16.  The  yarn  10 

from  the  package  12  s u c c e s s i v e l y ,   in  i t s   t r a v e l   to  the  f e e d  

rol l   device   16,  passes   through  the  ba l loon  con t ro l   a p p a r a t u s  

18,  over  the  guide  members  20,  22  and  24  through  t h e  

e l e c t r o - m a g n e t i c a l l y   c o n t r o l l e d   t ens ion   disc  a p p a r a t u s   26 

and  under  the  guide  member  28  through  the  primary  h e a t e r   30 

and  f a l s e   t w i s t   device   14  to  the  feed  ro l l   device   16.  The 

yarn  10  is  i n t e r m i t t e n t l y   and  randomly  drawn  in  the  p r i m a r y  



hea te r   30  by  the  i n t e r m i t t e n t   hold  back  ac t ion   of  the  d i s c  

t ens ion   appa ra tu s   26.  The  d i s c s   32  and  34  a r e  

i n t e r m i t t e n t l y   and  randomly  drawn  t o g e t h e r   and  r e l e a s e d   on 

the  yarn  10  by  the  a c t i on   of  the  e l e c t r o m a g n e t   36  c o n t r o l l e d  

by  the  varying  vo l t age   s u p p l i e d   t h e r e t o   by  a  s u i t a b l e  

vo l tage   source  which  is  v a r i ed   by  the  ac t ion   of  a  random 

signal   g e n e r a t o r .  

From  the  feed  rol l   dev ice   16  the  t e x t u r e d   yarn  p a s s e s  

through  the  secondary  h e a t e r   37  with  very  l i t t l e   o v e r f e e d  

since  the  speed  of  the  feed  ro l l   device  38  is  s u b s t a n t i a l l y  

the  same  as  the  feed  rol l   dev ice   16  and  the  crimp  in  t h e  

yarn  is  al lowed  to  se t .   Depending  on  the  amount  of  c r i m p  

c o n t r a c t i o n   de s i r ed   the  s econdary   hea te r   can  be  tu rned   on  a t  

an  a p p r o p r i a t e   t e m p e r a t u r e   or  off   or  by-passed  and  t h e  

overfeed  var ied   from  high  to  very  l i t t l e .  

The  feed  rol l   device  38  is  dr iven  at  a  higher   s p e e d  

than  the  feed  rol l   device  44  to  over feed   the  t e x t u r e d   y a r n  

through  the  a i r   j e t   e n t a n g l i n g   device   40  to  commingle  and 

en tang le   the  i n d i v i d u a l   f i l a m e n t s   of  the  t e x t u r e d   y a r n .  

From  the  feed  ro l l   device  38  the  e n t a n g l e d ,   t e x t u r e d   yarn  i s  

s l i g h t l y   over fed   to  the  yarn  t ake -up   package  42  by  the  f e e d  

rol l   device  44.  

S c h e m a t i c a l l y   in  F igure   1,  the  yarn  package  12  and  t h e  

ba l loon  con t ro l   element  18  are  shown  as  s epa ra t e   items  b u t  

in  ac tua l   p r a c t i c e   a  creel   u n i t ,   d e s i g n a t e d   46  in  Figure  2 ,  

is  used.  The  creel   un i t   46  s u p p o r t s   a  p l u r a l i t y   of  p a c k a g e s  



12  for   a  p l u r a l i t y   of  f a l s e   twis t   sp ind le   p o s i t i o n s   and  i s  

s l i d   in  and  out  of  p o s i t i o n   r e l a t i v e   to  a  mu l t i p l e   s p i n d l e  

f a l s e   t w i s t i n g   machine.   In  Figure  2  a  p a r t i a l   creel  i s  

shown  s u p p o r t i n g   a  pa i r   of  supply  packages  held  on  c r e e l  

pins  suppor t ed   by  creel   pin  suppor t   members  48  tha t   a r e  

connec ted   to  the  c r e e l .   Also  connected  to  the  creel  is  a 

h o r i z o n t a l   s e p a r a t i o n   p l a t e   50  through  which  the  yarn  g u i d e  

s u p p o r t s   52  p r o j e c t .   A  yarn  guide  54  for  each  yarn  package  

is  connec ted   t h e r e t o   to  guide  the  yarn  10  from  the  package  

12  towards   the  guide  member  20.  Mounted  on  both  sides  o f  

the  h o r i z o n t a l   s e p a r a t o r   p l a t e   50  is  a  channel  beam  56 

between  which  is  connected  the  ba l loon   cont ro l   appara tus   o r  

bar  18.The  ba l loon   of  yarn  from  the  creel   is  u n u s u a l l y  

e r r a t i c   and  v i o l e n t   due  to  the  a l t e r n a t i n g   t a k e - o f f   v e l o c i t y  

and  is  t h e r e f o r e   prone  to  en t ang l emen t   if   not  c o n t r o l l e d .  

As  shown  in  Figure  2  the  bar  18  p reven t s   yarn  10  from  t h e  

package  12  from  forming  a  f u l l   ba l loon   and  g e t t i n g   e n t a n g l e d  

in  and  around  var ious   e lements   of  the  c ree l   such  as  y a r n  

guides   54.  As  shown  in  Figure   2,  a  second  bar  18  is  shown 

which  is  used  for   the  same  purpose  for  the  yarn  packages  

(not  shown)  on  the  o p p o s i t e   side  of  the  creel   uni t   46 .  

F igures   3-5  show  the  e l e c t r o m a g n e t i c a l l y   c o n t r o l l e d  

t e n s i o n   disc   appa ra tu s   26  in  d e t a i l .   The  appara tus   26 

b a s i c a l l y   c o n s i s t s   of  the  e l e c t r o m a g n e t   36,  the  s p r i n g  

b i a s i n g   member  60  of  Teflon  or  o ther   s u i t a b l e   m a t e r i a l ,   t h e  

t e n s i o n   d iscs   32  and  34,  the  disc  post  62  and  the  screw  63 



to  m a i n t a i n   the  a f o r e m e n t i o n e d   element  in  o p e r a t i v e  

r e l a t i o n s h i p .   The  disc   32  is  made  from  a  m a g n e t i c a l l y  

a t t r a c t a b l e   ma te r i a l   such  as  a  f e r rous   m a t e r i a l  w h i l e   t h e  

disc  34  is  manufac tured   from  a  n o n - m a g n e t i c a l l y   a t t r a c t a b l e  

m a t e r i a l .   For  reasons  h e r e a f t e r   exp la ined   the  post   62  has  a 

s l o t   64  t h e r e i n   which  is  off   set   from  the  c e n t e r l i n e   of  t h e  

pos t .   Also  for  reasons  h e r e i n a f t e r   e x p l a i n e d ,   i t  i s   d e s i r e d  

to  supply   random,  i n t e r m i t t e n t   pulses   of  low  and  high  D.C. 

v o l t a g e   with  a  superimposed  A.C.  vo l tage   to  cause  the  d i s c s  

32  and  34  to  c lose  randomly  and  i n t e r m i t t e n t l y   and  to  c a u s e  

the  d i sc s   to  v i b r a t e   r e l a t i v e   to  one  ano the r   and  r e l a t i v e   t o  

the  e l e c t r o m a g n e t   36.  To  accomplish   th i s   a c t i on   t h e  

a r r angemen t   shown  in  Figure  6  and  the  c i r c u i t   shown  i n  

Figure  7  are  employed.  B a s i c a l l y ,   the  vo l t age   t o  t h e  

e l e c t r o m a g n e t   36  is  supp l i ed   from  a  c o n t r o l   box  65  which  

r e c e i v e s   vo l t age   from  an  A . C . p o w e r  s u p p l y   6 6 , a   h i g h  

v o l t a g e   D.C.  power  supply  68  and  a  low  vo l t age   D.C.  power 

supply  70.  Connected  between  the  high  vo l t age   D.C.  s o u r c e  

68  and  the  cont ro l   box  65  is  a  random  s ignal   g e n e r a t o r   72  o f  

the  type  d i s c l o s e d   in  U.  S.  Pa ten t   Number  4 ,160 ,359   which  

i n t e r m i t t e n t l y   and  randomly  i n t e r r u p t s   the  v o l t a g e   f r o m  t h e  

high  v o l t a g e   D.C.  source  to  the  cont ro l   box  65.  Located  i n  

each  c i r c u i t   to  the  e l e c t r o m a g n e t   36  is  a  diode  74  which  

only  a l lows  cu r r en t   to  flow  in  one  d i r e c t i o n   towards  t h e  

e l e c t r o m a g n e t   36.  S c h e m a t i c a l l y  r e p r e s e n t e d   in  the  high  and 

low  v o l t a g e   D.C.  c i r c u i t   is  an  ad ju s t   switch  or  v a r i a b l e  



r e s i s t o r   76  to  a d j u s t   the  D.C.  vo l tage   in  the  r e s p e c t i v e  

c i r c u i t .  

As  r e p r e s e n t e d   in  the  graph  of  Figure  8,  the  A.C. 

v o l t a g e   from  the  source   66  supp l i e s   A.C.  v o l t a g e  

c o n t i n u o u s l y   while   the  high  D.C.  vo l t age   from  the  source  68 

is  i n t e r r u p t e d   randomly  and  c o n t i n u o u s l y   by  the  random 

s igna l   g e n e r a t o r   72.  As  i n d i c a t e d   in  the  graph,   t h i s  

p rov ides   p e r i o d s   of  high  vo l t age   78  and  low  v o l t a g e   80  f o r  

d i f f e r e n t   d u r a t i o n s   of  t ime,   as  well  as  peaks  82  at  t i m e s  

when  the  high  v o l t a g e   D.C.  c u r r e n t   is  not  being  s u p p l i e d   and 

the  A.C.  c u r r e n t   is  at  i t s   p o s i t i v e   peak  on  i t s   cyc l e .   The 

va r ious   l e n g t h s   of  the  high  vo l tage   peak  78  r e p r e s e n t  

pe r iods   when  the  yarn  10  is  being  held  t i g h t l y   between  t h e  

d i scs   32  and  34  whi le   the  peaks  82  and  the  low  v o l t a g e  

pe r iods   80  r e p r e s e n t   p e r i o d s   when  the  vo l t age   is  low  and  t h e  

d i scs   32  and  34  tend  to  r e l e a s e   the  gr ip  on  the  yarn  10  and 

v i b r a t e   as  the  yarn  passes   t h e r e t h r o u g h .   At  these   t imes  t h e  

sp r ing   b i a s i n g   member  60  causes  the  d i scs   to  be  urged  upward 

and  a l lows  the  f r i c t i o n a l   r e s i s t a n c e   between  the  d i s c s   32 

and  34  and  between  the  d i sc   34  and  the  e l e c t r o m a g n e t   36  t o  

be  reduced  so  t h a t   the  to rque   exe r t ed   by  the  yarn  p a s s i n g  

through  the  s l o t   64  of  the  post  62  will   cause  them  to  r o t a t e  

more  e f f i c i e n t l y   to  p rov ide   the  s e l f - c l e a n i n g   a c t i o n .   The 

v i b r a t i o n   of  the  d i sc s   al lows  the  d i scs   to  be  r o t a t e d   more 

e a s i l y   so  t h a t   the  yarn  pass ing   through  will  s u b s e q u e n t l y  

c lean   out  the  f i n i s h   d e p o s i t e d   between  the  d i scs   by  t h e  

y a r n .  



Looking  now  to  F igures   9  and  10  an  a l t e r n a t e   scheme  i s  

shown  to  enhance  the  r o t a t i o n  o f   the  d i scs   32  and  34.  In 

Figures   9  and  10,  e l ements   t h e r e i n   w h i c h a r e   the  same  in  

Figures   1-8  are  i n d i c a t e d   by  the  same  r e f e r e n c e   number.  The 

bas ic   m o d i f i c a t i o n   shown  in  Figures   9  a n d  1 0 . i s   t h e  

i n c l u s i o n   of  a  t imer   100  in  the  low  v o l t a g e   D.C.  c i r c u i t   t o  

momentar i ly   c u t - o f f   the  c u r r e n t   flow  in  the  D.C.  c i r c u i t   t o  

the  e l e c t r o m a g n e t   36  to  a l l o w  t h e   A.C.  vo l t age   to  peak  a s  

i n d i c a t e d   in  Figure  10.  It  is  u n d e r s t o o d  t h a t  t h e  c u r r e n t  

in  the  A.C.  c i r c u i t   is  f l o w i n g  c o n t i n u o u s l y  i n  o r d e r   t o  

ob ta in   the  r e s u l t   shown  in  Figure  10.  D u r i n g  p e r i o d s   when 

the  t imer  100  has  the  low  v o l t a g e  D . C .   c i r c u i t   open  and  t h e  

random  signal   g e n e r a t o r   72 has  the  high  vo l t age   DrC.  c i r c u i t  

open,  only  ha l f -wave   r e c t i f i e d   A . C .  v o l t a g e  i s   appl ied   t o  

the  coil   as  shown  in  Figure  1 0 .  T h i s   will   momentar i ly   u p s e t  

the  t ens ion   of  the  y a r n ,   but  e n h a n c e s  t h e   r o t a t i o n   of  t h e  

d iscs   32  and  34.  

A l t e r n a t i v e l y ,   the  wall  84  d e f i n i n g   one  por t ion   of  t h e  

s l o t   64  can  be  e l i m i n a t e d   and  r e p l a c e d  b y  a n   u p s t a n d i n g  

guide  member,  not  shown,  which  will   serve  to  conf ine   t h e  

yarn  path  to  a  path  o f f s e t   from  the  c e n t e r l i n e  o f   the  p o s t  

62 .  

In  the  p r e f e r r e d   form  of  the  i n v e n t i o n   the  s p r i n g  

b i a s ing   member  60  is  of  a  d i amete r   g r e a t e r   than  the  i n n e r ,  

i n t e r n a l   d iameter   85  and  less   than  the  i n n e r ,   e x t e r n a l  

d iameter   86  of  the  lower  t e n s i o n   disc  34  so  t ha t   it  i s  



curved  downward  at  i t s   e x t r e m i t i e s   when  the  d i scs   32  and  34 

are  pu l l ed   towards  the  e l e c t r o m a g n e t   36.  Conve r se ly ,   when 

the  v o l t a g e   to  the  e l e c t r o m a g n e t   is  reduced ,   the  upward 

force   exe r t ed   due  to  the  bias  of  the  member  60  urges  t h e  

d i scs   upward.  

As  d e s c r i b e d   b r i e f l y   b e f o r e ,   i t   is  d e s i r e d   to  c a u s e  

the  t e n s i o n   d iscs   32  and  34  to  r o t a t e   in  o rder   to  d i s s i p a t e  

the  f i n i s h   d e p o s i t e d   t he r ebe tween   by  the  yarn  10.  As 

d e s c r i b e d   above,  the  d i scs   32  and  34  are  f ree   to  r o t a t e   on 

the  post   62.  To  f u r t h e r   enhance  t h i s   r o t a t i o n ,   the  s l o t   64 

is  l o c a t e d   off   c e n t e r   of  the  c e n t e r l i n e   of  the  post  so  t h a t  

the  yarn  pass ing   between  the  d i scs   32  and  34  wil l   exer t   a 

to rque   t he r eon .   Fu r the rmore ,   s ince   yarn  10  is  l oca t ed   i n  

the  s l o t   64  between  the  d i scs   32  and  34,  the  yarn  c a n n o t  

jump  out  from  between  the  d i scs   and  have  to  be  r e t h r e a d e d .  

F u r t h e r ,   such  l o c a t i o n   of  the  yarn  in  the  s l o t   p r e v e n t s  

u n c o n t r o l l e d   t e x t u r i n g   and  l e s s e n s   the  tendency  for  y a r n  

b r e a k s .  

In  the  form  d e s c r i b e d   he re inabove   the  p r e p a r a t i o n   of  a 

s i n g l e   end  of  m u l t i f i l a m e n t   s y n t h e t i c   yarn  is  d e s c r i b e d   b u t ,  

depending  on  the  u l t i m a t e   use  of  the  yarn  produced,   a 

p l u r a l i t y   of  yarns  can  be  i n t e r l a c e d   or  commingled  in  t h e  

a i r   j e t   40.  Examples  of  such  yarn  are  set   f o r t h   be low.  



EXAMPLE  1 

Two  ends  of  a  240  d e n i e r ,   68  f i l a m e n t   DuPont  56T 

p o l y e s t e r   yarn  were  p rocessed   as  de sc r ibed   above  and 

e n t a n g l e d   or  i n t e r l a c e d   in  the  a i r   j e t   40  to  provide   a 

2 /150/68   yarn  with  an  ac tua l   den ie r   of  321.  The  e l o n g a t i o n  

was  51%  with  a  crimp  c o n t r a c t i o n   of  1%.  The  o p e r a t i n g  

c o n d i t i o n s   were  as  f o l l o w s :  

The  yarn  thus  produced  has  a  very  low  c r imp  

c o n t r a c t i o n   with  high  l u s t e r   and  i n t e r m i t t e n t   c h a r a c t e r .  

EXAMPLE  2 

Two  ends  of  a  220  d e n i e r ,   54  f i l a m e n t   DuPont  693T 

p o l y e s t e r   yarn  were  p rocessed   and  en tang led   in  the  a i r   j e t  

40  to  provide   a  2/150/54  yarn  with  an  ac tua l   d i ame te r   of  328 



d e n i e r .   The  e l o n g a t i o n   was  48%  with  a  crimp  c o n t r a c t i o n   o f  

1.8%.  The  o p e r a t i n g   c o n d i t i o n s   were  as  f o l l o w s :  

The  yarn  produced  has  a  low  crimp  c o n t r a c t i o n   w i t h  

very  high  l u s t e r   and  i n t e r m i t t e n t   c h a r a c t e r .  

It  can  r e a d i l y   be  seen  t ha t   the  d e s c r i b e d   a p p a r a t u s  

and  method  p r o v i d e s   a  randomly ,   i n t e r m i t t e n t l y   t e x t u r e d ,  

con t inuous   m u l t i f i l a m e n t   s y n t h e t i c   yarn  which  along  i t s  

l ength   has  v a r i a b l e   m o l e c u l a r   o r i e n t a t i o n ,   bu lk ,   t o r q u e ,  

t w i s t   and  s h r i n k a g e .   The  produced  yarn  has  a  low  c r imp  

c o n t r a c t i o n   and  a  high  l u s t e r .   This  yarn  is  e s p e c i a l l y  

useful   in  the  f a b r i c a t i o n   of  a  v e l v e t - t y p e   u p h o l s t e r y   f a b r i c  

and  p rov ides   unique  v i sua l   e f f e c t s   due  to  i t s   v a r i a b l e   dye  

a f f i n i t y .  



1.  Method  to  produce  a  f a l s e   t w i s t e d ,   c o n t i n u o u s  

m u l t i f i l a m e n t   s y n t h e t i c   yarn  compris ing   the  s teps   o f :  

supp ly ing   a  cont inuous   m u l t i f i l a m e n t   yarn  from  a  s u p p l y  

package  through  a  hea te r   to  a  f a l s e   t w i s t i n g   d e v i c e ,  

i n t e r m i t t e n t l y   and  randomly  varying  the  supply  of  yarn  t o  

the  f a l s e   t w i s t i n g   dev ice ,   d r iv ing   the  f a l s e   t w i s t  d e v i c e   a t  

a  speed  to  produce  a  tw i s t   m u l t i p l e   between  250  and  450  i n  

the  m u l t i f i l a m e n t   yarn ,   a l lowing   the  yarn  to  be  s e t   a f t e r  

f a l s e   t w i s t i n g   and  taking  up  the  f a l s e   t w i s t e d   y a r n .  

2.  The  method  of  claim  1  wherein  the  f a l s e   t w i s t e d  

yarn  is  en t ang l ed   in  an  a i r   en tang lemen t   device   p r i o r   t o  

t a k e - u p .  

3.  The  method  of  claims  1  or  2  wherein  the  f a l s e  

t w i s t   device   is  dr iven  at  a  speed  to  produce  a  t w i s t  

m u l t i p l e   in  the  yarn  between  250  and  450.  

4.  Method  to  produce  a  f a l s e   t w i s t e d ,   m u l t i f i l a m e n t  

s y n t h e t i c   yarn  compris ing  the  s teps   of:  supp ly ing   a 

con t inuous   m u l t i f i l a m e n t   yarn  from  a  supply  package  t h r o u g h  

a  h e a t e r   to  a  f a l s e   t w i s t i n g   dev ice ,   i n t e r m i t t e n t l y   and 

randomly  varying  the  t ens ion   of  the  yarn  in  the  h e a t e r  

between  a  high  range  of  0.21  to  0.60  grams  per  den ie r   and  a 



low  range  of  0.06  to  0.21  grams  per  den i e r ,   d r iv ing   t h e  

f a l s e   twis t   device  at  a  speed  to  produce  a  f a l s e   tw i s t   i n  

the  m u l t i f i l a m e n t   ya rn ,   a l l o w i n g   the  yarn  to  set  a f t e r   f a l s e  

t w i s t i n g   and  t ak ing   up  the  f a l s e   twis ted   y a r n .  

5.  The  yarn  produced  by  the  methods  of  claims  1,  2 ,  

3,  or  4 .  

6.  Apparatus   to  produce  a  f a l s e   t w i s t e d  

m u l t i f i l a m e n t   yarn  c o m p r i s i n g :   yarn  creel   means,  a  f a l s e  

tw i s t   dev ice ,   a  h e a t e r   means  l o c a t e d   between  said  yarn  c r e e l  

and  said  f a l s e   t w i s t   d e v i c e ,   a  d isc   type  t ens ion   means 

loca ted   between  said  h e a t e r   means  and  said  yarn  creel   means 

to  i n t e r m i t t e n t l y   and  randomly  vary  the  flow  of  yarn  f rom 

said  creel   means  to  sa id   f a l s e   t w i s t   dev ice ,   a  f i r s t   means 

to  supply  yarn  from  sa id   yarn  creel   means  to  said  f a l s e  

tw i s t   dev ice ,   a  second  means  to  cause  said  t en s ion   means  t o  

randomly  vary  the  supply  of  yarn  to  the  f a l s e   t w i s t i n g  

dev ice ,   d r i v ing   the  f a l s e   t w i s t   device  at  a  speed  to  p roduce  

a  tw i s t   m u l t i p l e   of  between  250  and  450  in  the  m u l t i f i l a m e n t  

yarn ,   and  a  t h i r d   means  to  supply   f a l se   tw i s t ed   yarn  f rom 

said  f a l s e   t w i s t   device   to  a  t ake -up   means  to  t ake -up   t h e  

f a l s e   tw i s t ed   y a r n .  

7.  The  a p p a r a t u s   of  c laim  6  wherein  an  a i r   j e t  

commingling  means  is  l o c a t e d   between  said  t h i r d   means  and 



the  t ake -up   means  to  commingle  the  f i l a m e n t s   of  the  y a r n  

f a l s e   t w i s t e d   in  said  f a l s e   twis t   d e v i c e .  

8.  The  appa ra tu s   of  claims  6  or  7  wherein  a  b a r  

member  is  mounted  on  said  yarn  creel   between  said  c ree l   and 

said  f a l s e   t w i s t   device  to  prevent   the  yarn  from  sa id   c r e e l  

from  forming  a  fu l l   ba l loon  p a t h .  

9.  The  appa ra tus   of  claims  6  or  7  wherein  sa id   d i s c  

type  t e n s i o n   means  inc ludes   an  e l e c t r o m a g n e t ,   a  post   member 

o p e r a b l y  a s s o c i a t e d   with  said  e l e c t r o m a g n e t ,   a  f i r s t  

m e t a l l i c   disc  member  mounted  on  said  post ,   a  second  m e t a l l i c  

d isc   member  mounted  on  said  post  ad j acen t   said  f i r s t   d i s c  

member,  a  D.C.  c i r c u i t   supplying  D.C.  vo l tage   to  s a i d  

e l e c t r o m a g n e t   and  means  supplying  A.C.  vo l tage   to  s a i d  

e l e c t r o m a g n e t   to  p e r i o d i c a l l y   allow  said  f i r s t   and  s e c o n d  

disc  members  to  move  r e l a t i v e   to  one  another   and  r e l a t i v e   t o  

the  e l e c t r o m a g n e t .  

10.  The  t ens ion   device  of  claim  9  wherein  sa id   D.C. 

c i r c u i t   i nc ludes   a  high  vol tage   source  and  a  low  v o l t a g e  

source  and  a  means  to  p e r i o d i c a l l y   i n t e r r u p t   the  h i g h  

vo l t age   s o u r c e .  

11.  The  t ens ion   device  of  claim  10  wherein  sa id   A.C. 

vo l t age   is  i n t e r m e d i a t e   of  the  h igh  and   low  D.C.  v o l t a g e .  



12.  The  t e n s i o n   device  of  claims  9,  10,  or  11  w h e r e i n  

said  post  member  has  a  s lo t   t h e r e i n   o f f s e t   from  t h e  

c e n t e r l i n e   of  said  p o s t .  

13.  The  t e n s i o n   device  of  claims  9,  10,  11,  or  12 

wherein  a  sp r ing   b i a s i n g   member  is  mounted  on  said  p o s t  

between  said  e l e c t r o m a g n e t   and  said  d i scs   to  exer t   an  upward 

force   on  said  d i s c s .  

14.  The  a p p a r a t u s   of  claim  13  wherein  said  d i scs   a r e  

dish  shaped  with  the  bottom  disc   curv ing   downward,  s a i d  

spr ing   b i a s i n g   means  conforming  to  the  i n t e r n a l   shape  o f  

said  bottom  d i sc   and  having  a  d i ame te r   l ess   than  i n t e r n a l  

ou te r   d i ame te r   of  sa id   bottom  d isc   but  g r e a t e r   than  t h e  

i n t e r n a l   inner   d i a m e t e r   of  said  bottom  disc   whereby  s a i d  

spr ing  b i a s i n g   means  is  curbed  downward  by  said  bottom  d i s c  

when  vo l t age   is  a p p l i e d   to  said  e l e c t r o m a g n e t .  

15.  The  a p p a r a t u s   of  9,  10,  11,  12,  13,  or  14  w h e r e i n  

the  A.C.  is  s u p p l i e d   c o n t i n u o u s l y   and  said  D.C.  c i r c u i t  

i nc ludes   a  means  to  momentar i ly   i n t e r r u p t   the  flow  of  d i r e c t  

c u r r e n t   to  sa id   e l e c t r o m a g n e t .  
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