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Description 

This  invention  relates  to  a  yarn  re-structuring 
method  and  apparatus  for  modifying  the  structure 
of  a  yarn  in  order  to  improve  certain  of  its  prop- 
erties. 

The  invention  has  been  developed  primarily 
with  a  view  to  improving  the  properties  of  softness 
and  bulkiness  of  a  yarn,  and  especially  of  an  open- 
end  yarn  (OE  yarn). 

The  open-end  spinning  process  is  now  widely 
practised,  and  in  this  process  a  flow  of  discrete 
fibres  is  fed  by  an  airstream  into  a  rotating  spinning 
chamber  and  the  fibres  are  deposited  on  an  inner 
surface  of  the  chamber.  From  that  surface,  they  are 
picked-up  by  a  tail  end  of  yarn  which  is  continu- 
ously  withdrawn  from  the  top  or  bottom  of  the 
chamber,  the  action  forming  a  continuous  yarn 
which  has  a  true  twist. 

Many  forms  of  apparatus  are  now  known  for 
performing  the  open-end  spinning  process,  but 
without  exception  the  yarns  produced  by  this  pro- 
cess  have  a  very  harsh  feel,  thereby  limiting  their 
end  uses.  In  a  number  of  cases,  the  degree  of 
cleanliness  that  can  be  achieved  in  the  yarn  also 
leaves  something  to  be  desired. 

The  open-end  spinning  process  introduces  a 
true  twist  into  a  yarn,  and  the  twist  can  be  varied 
by  varying  the  speed  of  the  yarn  delivery  rollers 
relative  to  the  rotational  speed  of  the  rotor. 

Open-end  yarns  differ  in  many  respects  from 
ring-spun  yarns;  for  example,  OE  yarns  have  ex- 
cellent  regularity,  greater  bulkiness,  higher  abrasion 
resistance,  fewer  imperfections  and  greater  econo- 
my  at  lower  counts.  However,  they  do  have  inevi- 
table  defects,  and  particularly  lower  strength  and  a 
harsh  feel,  with  the  latter  particularly  limiting  the 
end  use  in  certain  knitting  requirements;  the  harsh 
or  "sandy"  handle  leads  to  knitted  fabrics  from  OE 
yarns  being  particularly  unsuitable  for  use  as  un- 
derwear.  In  addition,  it  is  known  that  the  use  of  OE 
yarns  causes  a  more  rapid  rate  of  wear  of  the 
needles  of  knitting  machines,  than  do  ring-spun 
yarns. 

The  harsh  handle  which  results  in  the  use  of 
OE  yarns  can  be  attributed  to  the  structure  of  the 
yarn,  and  especially  to  that  of  the  surface  fibres.  In 
particular,  it  is  believed  that  the  tight  surface  fibres, 
including  wrapper  fibres  and  undulation  of  the  yarn 
surface,  are  probably  the  main  cause  of  harsh 
handle. 

The  present  invention  therefore  seeks  to  pro- 
vide  an  improved  yarn  restructuring  method  and 
apparatus  which  is  particularly  applicable  to  an  OE 
yarn  in  order  to  improve  certain  of  its  properties, 
especially  its  harshness,  without  giving  rise  to  un- 
acceptable  levels  of  performance  in  other  aspects 
e.g.  tensile  strength.  The  invention  is  therefore 

based  on  the  use  of  a  false  untwisting  (and  twist- 
ing)  technique  in  a  novel  way  in  order  to  improve 
certain  of  its  properties,  while  avoiding  unaccep- 
table  reduction  in  operating  performance  of  other 

5  characteristics  of  the  yarn. 
According  to  one  aspect  of  the  invention  there 

is  provided  a  method  of  modifying  the  structure  of 
a  spun  yarn  having  a  true  twist  and  which  com- 
prises  the  steps  of  driving  the  spun  yarn  along  a 

io  predetermined  path  of  travel  and  subjecting  the 
yarn  to  the  action  of  successive  false  twisters  in 
order  to  impart  a  permanent  modification  to  the 
structure  of  the  yarn,  in  which  there  is  a  tandem 
arrangement  of  first  and  second  oppositely  acting 

75  false  twisters,  with  the  first  false  twister  acting  to  at 
least  partially  unwind  the  original  twist  in  the  yarn 
and  the  second  false  twister  acts  at  least  partly  to 
restore  or  to  increase  the  original  twist  in  the  yarn. 

According  to  a  further  aspect  of  the  invention 
20  there  is  provided  apparatus  for  modifying  the  struc- 

ture  of  a  spun  yarn  having  a  true  twist  and  com- 
prising: 

first  storage  or  processing  equipment  for  the 
yarn; 

25  subsequent  storage  or  processing  equipment 
for  the  yarn  spaced  some  distance  from  said  first 
storage  or  processing  equipment; 

a  path  of  travel  for  said  yarn  defined  between 
the  two  sets  of  equipment;  and, 

30  a  tandem  arrangement  of  first  and  second  op- 
positely  acting  false  twisters  arranged  along  said 
path  of  travel  with  the  first  false  twister  being 
operative  to  at  least  partially  unwind  the  original 
twist  in  the  yarn  and  the  second  false  twister  being 

35  operative  to  at  least  partly  restore,  fully  restore,  or 
increase  the  original  twist  present  in  the  yarn. 

Thus,  it  has  been  found  that  the  invention  pro- 
vides  for  improvement  in  the  properties  of  softness 
and  bulkiness  of  a  spun  yarn,  especially  of  an  OE 

40  yarn,  while  retaining  acceptable  performance  of  the 
yarn  in  other  characteristics. 

The  invention  is  particularly  suitable  for  use  in 
re-structuring  a  spun  OE  yarn,  and  usually  the  OE 
yarn  will  be  supplied  to  the  first  false  twister  with  a 

45  permanent  Z-twist;  as  the  yarn  approaches  the  first 
false  twister  it  will  have  at  least  partially  untwisted 
Z-twist,  a  nil-twist  or  even  an  S-twist.  The  yarn  as  it 
leaves  the  first  false  twister  comes  under  the  influ- 
ence  of  the  second  false  twister,  where  Z-twist  is 

50  applied  to  the  yarn  so  as  to  restore  or  even  in- 
crease  the  original  Z-twist. 

The  combined  action  applied  to  the  yarn  by 
the  first  and  second  false  twisters  restructures  and 
also  cleans  the  fibres  of  the  yarn,  and  this  results 

55  in  an  increase  in  yarn  diameter  and  a  reduction  in 
density,  which  contribute  to  a  softer  "handle"  and 
also  a  reduction  in  harshness  of  the  yarn. 

2 
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It  has  been  found  in  tests  that  variation  in  the 
properties  of  the  restructured  yarn  can  be  obtained 
to  suit  different  requirments,  by  varying  the  ar- 
rangement  and  operation  of  the  first  and  second 
false  twisters.  Thus,  the  spacing-apart  of  the  false 
twisters  can  be  varied,  and  preferably  in  a  range 
from  immediately  adjacent,  and  up  to  50mm  spac- 
ing. 

In  one  preferred  embodiment,  the  first  and 
second  false  twisters  are  pneumatic  false  twisters, 
and  the  air  pressure  supply  to  each  false  twister 
may  be  varied,  and  preferably  the  pressure  supply 
to  each  false  twister  is  independent  of  the  other. 

One  particularly  surprising  aspect  of  the  use  of 
a  tandem  arrangment  of  false  twisters  operating  in 
opposite  directions  is  that  the  inclusion  of  the  sec- 
ond  false  twister  causes  more  violent  restructuring 
of  the  yarn,  which  results  in  modifications  to  the 
softness  of  the  yarn  and  increase  in  diameter 
thereof  substantially,  subject  to  appropriate  choice 
of  air  supply  pressures. 

By  selection  of  the  separation  of  the  first  and 
second  false  twisters,  and  of  the  air  pressures 
supplied  to  each  false  twister,  a  series  of  restruc- 
turing  conditions  can  be  obtained,  with  the  resulting 
restructuring  of  the  yarns  with  properties  modified 
to  suit  a  series  of  requirements  for  particular  textile 
applications. 

While  the  second  false  twister  in  the  method 
and  apparatus  of  the  invention  acts  so  as  at  least 
partly  to  restore  the  original  twist  in  the  yarn,  in 
certain  circumstances,  and  for  certain  uses  of  the 
re-structured  yarn,  it  may  be  advantageous  for  the 
second  false  twister  to  be  effective  to  go  beyond 
restoration  of  the  original  twist  in  the  yarn  and  in 
fact  to  add  twist  to  the  yarn  of  which  at  least  some 
remains  on  a  permanent  basis.  It  is  therefore  within 
the  scope  of  this  invention  for  the  action  of  the 
second  false  twister  to  be  such  as  to  restore  and 
then  to  add  twist  to  the  yarn. 

By  way  of  example,  a  condition  was  chosen 
wherein  the  jets  were  separated  by  a  10mm  gap, 
the  first  false  twister  (an  S-jet)  was  supplied  with  air 
at  a  pressure  of  2.5kg  per  square  cm  and  the 
second  false  twister  (the  Z-jet)  was  supplied  with 
air  at  a  pressure  of  4.0kg  per  square  cm.  Two  rotor 
yarns  were  restructured  as  follows: 

1.  A  hosiery  yarn  of  17.38  tex  (34's  Ne)  spun 
from  100%  cotton  of  1  3/32  or  28mm  inch  staple 
and; 
2.  A  yarn  of  73.8  tex  (8's  Ne)  spun  from  a  blend 
of  bleached  cotton  waste  with  10%  viscose  fi- 
bre. 
The  restructured  yarns  (and  the  fabrics  into 

which  the  yarns  were  knitted)  were  considerably 
softer  both  in  handle  and  appearance.  Also,  the 
yarns  appeared  thicker  after  the  restructuring  pro- 
cess.  Measurements  of  yarn  bulkiness,  made  after 

the  yarns  were  wound  under  constant  tension, 
showed  that  the  densities  of  the  17.38  tex  and  73.8 
tex  yarns  were  substantially  reduced.  After  treat- 
ment,  the  yarn  densities  had  been  reduced  to  0.70 

5  and  0.62  respectively  compared  to  the  densities  of 
the  yarns  prior  to  restructuring. 

A  further  particularly  advantageous  conse- 
quence  of  the  restructuring  process  as  applied  in 
tests  on  the  above  examples  of  yarns,  is  in  the 

io  appearance  of  enhanced  uniformity.  One  of  the 
samples  initially  had  a  periodic  fault  of  a 
wavelength  equal  to  the  circumference  of  the  rotor, 
and  this  fault  was  made  far  less  obtrusive  by  the 
restructuring  process;  visually  yarn  irregularity  was 

is  improved  even  when  the  air  pressures  supplied  to 
the  false  twister  jets  were  very  low,  that  is  0.5  kg 
per  square  cm  or  less. 

While  pneumatic  false  twisters  may  be  used  in 
one  preferred  embodiment  of  the  invention,  it  is  not 

20  essential  to  use  pneumatically  operating  false  twist- 
ers,  and  a  tandem  arrangement  of  mechanical  false 
twisters  may  be  used  in  the  invention  i.e.  false 
twisters  which  engage  directly  with  the  outer  sur- 
face  of  the  spun  yarn  as  it  travels  through  the  false 

25  twisters  in  order  to  apply  temporary  alterations  to 
the  true  twist  originally  present  in  the  spun  yarn. 

Thus,  in  a  further  preferred  embodiment  of  the 
invention,  so-called  spiral  false  twisters  may  be 
used,  in  which  the  diameter  of  the  coils  of  the 

30  spiral  formation  of  each  false  twister  must  be  less 
than  the  diameter  of  the  yarn  which  is  being  re- 
structured,  and  also  the  distance  between  succes- 
sive  coils  should  be  less  than  the  staple  length  of 
fibre  from  which  the  yarn  has  been  spun. 

35  The  efficiency  of  the  false  twisting  action  ap- 
plied  to  the  spun  yarn  may  be  improved  by  in- 
creasing  the  number  of  coils  of  each  spiral. 

Embodiments  of  method  and  apparatus  ac- 
cording  to  the  invention,  for  modifying  the  structure 

40  of  a  spun  yarn,  will  now  be  described  in  detail,  by 
way  of  example  only,  with  reference  to  the  accom- 
panying  drawings,  in  which: 

Figure  1  is  a  diagrammatic  illustration  of  the 
embodiment  of  yarn  restructuring  apparatus  for 

45  use  in  carrying  out  a  method  according  to  the 
invention; 
Figure  2  is  a  schematic  view  of  a  yarn  passing 
through  a  first  one  of  a  pair  of  oppositely  acting 
pneumatic  false  twisters  shown  in  Figure  1  ; 

50  Figure  3  is  a  schematic  side  view  of  a  spiral 
false  twister  which  may  be  employed  in  a  further 
embodiment  of  yarn  restructing  apparatus  for 
use  in  carrying  out  a  method  according  to  the 
invention; 

55  Figure  4  is  a  schematic  view  of  a  spun  yarn 
passing  through  a  first  one  of  a  pair  of  oppo- 
sitely  acting  spiral  false  twisters  of  the  type 
shown  in  Figure  3;  and, 

3 
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Figure  5  is  a  schematic  view  of  a  spiral  false 
twister  being  used  to  temporarily  increase  the 
level  of  Z-twist  in  the  yarn. 

Referring  now  to  Figure  1  of  the  drawings,  a 
package  1  of  open-end  spun  yarn  is  supported  at  a 
supply  station  2,  and  yarn  is  taken  from  the  pack- 
age  through  a  yarn  guide  3  and  control  tensioner  4 
to  a  further  guide  5.  From  the  guide  5,  the  yarn 
passes  along  a  predetermined  path  of  travel  in 
which  it  is  subjected  to  the  action  of  a  tandem 
arrangement  of  false  twisters  which  impart  a  per- 
manent  modification  to  the  original  structure  of  the 
spun  yarn. 

In  this  first  embodiment,  the  tandem  arrange- 
ment  of  false  twisters  comprises  a  first  pneumatic 
false  twister  6a  and  a  second  oppositely  acting 
pneumatic  false  twister  6b,  and  the  first  false  twist- 
er  6a  acts  so  as  to  at  least  partially  unwind  the 
original  twist  in  the  yarn,  whereas  the  second  false 
twister  6b  acts  so  as  to  restore  the  original  twist  to 
the  yarn  or  even  to  increase  it. 

After  leaving  the  second  false  twister  6b,  the 
restructured  yarn  then  passes  round  a  further  guide 
7  from  which  it  is  taken  by  delivery  rollers  8  to  a 
take-up  package  9. 

In  a  preferred  method  of  carrying  out  the  re- 
structuring  method  of  the  invention,  an  OE  yarn  will 
be  supplied  to  the  first  false  twister  6a  with  a 
permanent  Z-twist,  and  upstream  of  the  first  false 
twister  the  twist  in  the  yarn  will  be  at  least  partially 
untwisted  Z-twist,  a  nill  twist  or  even  an  S-twist, 
depending  upon: 

the  extent  of  original  Z-twist  in  the  spun  yarn; 
the  internal  arrangment  of  the  false  twister; 

and, 
the  pressure  of  air  delivered  to  the  false  twist- 

er. 
The  yarn  with  its  partly  modified  structure  then 

passes  to  the  second  false  twister  6b;  upstream  of 
the  false  twister  the  Z-twist  is  applied  to  the  yarn 
so  as  to  restore  or  exceed  the  original  Z-twist. 

The  combined  action  applied  to  the  yarn  by 
the  first  and  second  pneumatic  false  twisters  re- 
structures  and  also  cleans  the  fibres  of  the  yarns, 
and  this  results  in  increase  in  yarn  diameter  and  a 
reduction  in  density,  which  contribute  to  a  softer 
handle  and  reduction  in  harshness.  These  improve- 
ments  in  these  properties  of  the  yarn  can  be  ob- 
tained,  without  any  unacceptable  loss  of  perfor- 
mance  in  other  characteristics  of  the  yarn  when 
intended  for  certain  applications  of  textile  use. 

Referring  now  to  Figure  2,  this  shows  the  ac- 
tion  applied  to  a  spun  OE  yarn  (having  an  original 
internal  and  surface  structure  derived  from  the 
spinning  process),  by  a  pneumatic  false  untwister 
device  22.  The  device  22  comprises  a  jacket  25 
within  which  is  mounted  a  sleeve  26,  the  jacket  and 
sleeve  being  shaped  so  that  a  plenum  chamber  27 

is  formed  between  them.  A  port  28  to  which  a 
compressed  air  line  may  be  connected  extends 
through  the  jacket  25  to  the  interior  of  the  plenum 
chamber.  The  sleeve  26  is  formed  with  one  or 

5  more  passages  29  leading  from  the  plenum  cham- 
ber  to  the  interior  of  the  sleeve,  the  passages  each 
being  inclined  at  an  acute  angle  to  the  axis  of  the 
sleeve.  This  means  that  the  passages  29  are  also 
each  inclined  at  an  angle  to  the  radial  plane  so  that 

io  air  introduced  into  the  sleeve  will  have  a  swirling 
motion  at  the  axis  of  the  sleeve,  and  will  exert  a 
false  untwisting  action  on  the  yarn.  In  the  illustrated 
arrangement,  the  real  twist  in  the  upstream  section 
21a  of  the  yarn  21  is  reduced  to  a  lesser  extent.  By 

is  way  of  example,  it  can  be  assumed  that  the  false 
untwister  device  22  illustrates  what  happens  up- 
stream  of  the  first  false  twister  6a,  where  the  partly 
or  wholely  untwisted  upstream  portion  of  the  yarn 
21a  may  then  pass  to  the  second  false  twister  6b 

20  which  is  oppositely  acting,  and  which  therefore  acts 
so  as  to  wholely  restore  the  original  twist  to  the 
yarn  21  or  indeed  to  increase  the  twist  to  a  level 
somewhat  above  that  of  the  original  yarn. 

It  should  be  understood  Figure  2  is  illustrative 
25  only,  and  that  the  upstream  portion  21a  of  the  yarn, 

before  issue  from  the  first  false  twister,  may  have 
zero  twist,  or  even  twist  in  an  opposite  direction, 
but  during  the  subsequent  oppositely  acting  effect 
of  the  second  false  twister  6b,  the  original  real  twist 

30  imparted  to  the  spun  yarn  is  wholely  restored,  and 
may  indeed  be  increased  to  a  level  above  that  of 
the  original  yarn  to  suit  certain  applications. 

The  method  and  apparatus  disclosed  herein 
are  particularly  applicable  to  the  re-structuring  of 

35  OE  spun  yarns,  but  may  also  be  used  to  advantage 
in  the  improvement  of  the  properties  of  jet-spun 
and  friction  spun  yarns. 

The  apparatus  may  be  coupled-up,  by  way  of 
example,  to  the  delivery  of  an  open-end  spinner  or 

40  the  creel  of  a  knitting  machine  or  even  the  weft 
insertion  unit  of  a  loom. 

The  invention  may  also  be  used  to  re-structure 
2-fold  yarns,  which  may  produce  some  interesting 
effects;  modified  yarns  may  also  be  produced  from 

45  the  Suessen  Parafil  and  Plyfil  systems.  Also,  yarns 
spun  from  man-made  fibres  (staple  or  continuous 
filament)  or  even  wool  or  more  exotic  fibres  may 
be  re-structured  to  advantage  using  the  method 
and  apparatus  according  to  the  invention. 

50  The  first  embodiment  described  above  with 
reference  to  Figures  1  and  2  shows  use  of  a 
tandem  arrangement  of  oppositely  acting  pneu- 
matic  false  twisters  in  a  yarn  reconstruction  method 
and  apparatus  according  to  the  invention.  However, 

55  the  use  of  pneumatically  acting  false  twisters  is  not 
essential  to  this  invention,  and  mechanically  acting 
false  twisters  may  be  employed,  i.e.  in  which  the 
false  twisters  engage  directly  with  the  outer  surface 

4 
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of  the  spun  yarn  as  it  travels  through  the  false 
twisters  in  order  to  apply  temporary  alterations  to 
the  true  twist  originally  present  in  the  spun  yarn. 
Therefore,  a  further  preferred  embodiment  of  the 
invention  is  shown  in  Figures  3  to  5,  in  which  so- 
called  spiral  false  twisters  are  used. 

Figure  3  shows  in  schematic  form  a  spiral  false 
twister  30,  in  greatly  magnified  form,  and  which  is 
shaped  somewhat  like  a  normal  spiral  spring,  as  is 
known  in  the  art.  The  internal  diameter  d  of  the 
passage  defined  through  the  spiral  30  must  be  less 
than  the  diameter  of  the  yarn  which  is  taken 
through  the  spiral  false  twister  30,  so  that  the 
necessary  mechanical  false  untwisting  /  twisting 
actions  can  take  place  via  the  successive  spiral 
false  twisters  used  in  the  apparatus.  Also,  the  axial 
distance  between  successive  coils  of  the  spiral  30, 
shown  by  reference  I  in  Figure  3,  should  be  less 
than  the  staple  length  of  fibre  from  which  the  spun 
yarn  has  been  formed.  To  improve  the  efficiency  of 
the  false  twisting  /  untwisting  action,  the  number  of 
coils  from  which  the  spiral  30  is  formed  can  be 
increased. 

Figure  4  and  5  show  successive  oppositely 
acting  spiral  false  twisters  which  will  form  a  tandem 
arrangement  used  in  a  further  embodiment  of 
method  and  apparatus  for  restructuring  a  spun 
yarn. 

Figure  1  shows  a  tandem  arrangement  of  false 
twisters  6a  and  6b,  which  may  be  of  the  pneumati- 
cally  acting  type  as  shown  in  Figure  2,  or  mechani- 
cal  type  as  shown  in  Figures  3  to  5.  It  should  be 
understood  that  further  false  twisters  may  be  ar- 
ranged  in  line  e.g.  3,  4  or  more,  having  different 
influencing  effects,  in  order  to  produce  the  degree 
of  restructuring  desired.  Therefore,  the  description 
herein  of  a  tandem  arrangement  of  oppositely  act- 
ing  (mechanical  and  pneumatic)  false  twisters  is  by 
way  of  example  only.  In  Figures  4  and  5,  there  are 
shown  examples  of  mechanical  false  twisters  in  the 
form  of  spiral  false  twisters. 

In  Figure  4,  there  is  shown  an  upstream  spiral 
false  twister  31  ,  and  Figure  5  shows  a  downstream 
and  oppositely  acting  spiral  false  twister  32.  A  spun 
yarn  33  is  guided  to  pass  through  spiral  false 
twister  31  by  a  pair  of  guide  and  feed  rollers  34, 
and  this  causes  the  initially  formed  true  Z-twist 
present  in  upstream  portion  33a  of  the  yarn  33  to 
be  removed  at  least  partly,  as  can  be  seen  in  the 
portion  33b  of  the  yarn  during  transit  from  the  feed 
rollers  34  and  through  the  false  twister  31  .  Depend- 
ing  upon  requirements,  part  or  all  of  the  initial  Z- 
twist  can  be  removed,  or  all  of  the  twist  can  be 
removed  and  some  twist  (S)  may  be  applied. 

The  yarn  33  then  passes  from  the  false  twister 
31  via  downstream  yarn  run  33c  to  feed  rollers  35, 
as  shown  in  Figure  5,  which  guide  and  feed  the 
yarn  to  pass  through  the  second  oppositely  acting 

spiral  false  twister  32.  The  false  twister  32  applies 
Z  false  twist  to  the  yarn  33,  via  the  action  on  the 
yarn  taking  place  in  section  33d  and  feeding  back 
through  portion  33c,  and  the  restructured  yarn  then 

5  issues  from  the  downstream  end  of  spiral  false 
twister  32  via  downstream  run  33e. 

The  use  of  spiral  or  other  mechanical  false 
twisters  enables  the  same  advantages  of  recon- 
struction  of  a  spun  yarn  to  be  achieved,  as  can  be 

io  obtained  with  the  pneumatically  acting  false  twist- 
ers  of  the  first  embodiment,  though  without  the 
consumption  of  compressed  air.  Spiral  false  twist- 
ers  31  and  32  are  just  one  example  of  mechanical 
false  twisters  which  can  be  used  in  the  invention. 

is  In  addition,  the  use  of  feed  rollers  to  feed  the 
yarn  through  the  false  twisters  /  untwisters  is  not 
essential,  and  may  be  omitted. 

Claims 
20 

1.  A  method  of  modifying  the  structure  of  a  spun 
yarn  (21,  33)  having  a  true  twist  and  which 
comprises  the  steps  of  driving  the  spun  yarn 
along  a  predetermined  path  of  travel  and  sub- 

25  jecting  the  yarn  to  the  action  of  successive 
false  twisters  (6a,  6b)  in  order  to  impart  a 
permanent  modification  to  the  structure  of  the 
yarn,  characterised  in  that  there  is  a  tandem 
arrangement  of  first  and  second  oppositely  act- 

30  ing  false  twisters,  with  the  first  false  twister  (6a) 
acting  to  at  least  partially  unwind  the  original 
twist  in  the  yarn  and  the  second  false  twister 
(6b)  acting  at  least  partly  to  restore  or  to 
increase  the  original  twist  in  the  yarn. 

35 
2.  A  method  according  to  Claim  1,  characterised 

in  that  the  yarn  is  a  spun  OE  yarn  which  is 
supplied  to  the  first  false  twister  (6a)  with  a 
permanent  Z-twist,  and  as  the  yarn  approaches 

40  the  first  false  twister  it  has  at  least  partially 
untwisted  Z-twist,  a  nil-twist  or  even  an  S-twist, 
and  in  that  the  yarn  as  it  leaves  the  first  false 
twister  (6a)  comes  under  the  influence  of  the 
second  false  twister  (6b),  where  Z-twist  is  ap- 

45  plied  to  the  yarn  so  as  to  restore  or  even  to 
increase  the  original  Z-twist. 

3.  A  method  according  to  Claim  1  or  2,  charac- 
terised  in  that  the  first  and  second  false  twist- 

50  ers  are  pneumatic  false  twisters,  and  the  spac- 
ing-apart  of  the  false  twisters  can  be  varied, 
and  also  the  air  pressure  supplied  to  each 
false  twister  can  be  varied,  in  order  to  vary  the 
false  twisting  /  untwisting  action  applied  to  the 

55  spun  yarn. 

4.  A  method  according  to  Claim  3,  characterised 
in  that  the  false  twisters  (6a,  6b)  can  be 

5 
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spaced  apart  in  a  range  from  immediately  ad- 
jacent  up  to  50  mm  spacing  apart. 

5.  A  method  according  to  any  one  of  Claims  1  to 
4,  characterised  in  that  the  second  false  twister 
(6b)  is  operated  so  as  to  restore  the  original 
twist  present  initially  in  the  yarn,  and  to  add 
further  twist  to  the  yarn. 

6.  A  method  according  to  Claim  1,  characterised 
in  that  the  first  and  second  false  twisters  are 
spiral  false  twisters  (31,  32)  which  define 
through-flow  passages  which  are  smaller  in 
diameter  than  the  unrestrained  outer  diameter 
of  the  spun  yarn,  and  of  which  the  axial  spac- 
ing  apart  of  the  coils  of  each  spiral  is  less  than 
the  staple  length  of  fibres  from  which  the  spun 
yarn  has  been  made. 

7.  Apparatus  for  modifying  the  structure  of  a  spun 
yarn  having  a  true  twist  and  comprising: 

first  storage  or  processing  equipment  (1), 
subsequent  storage  or  processing  equipment 
(9)  for  the  yarn  (21)  spaced  from  said  first 
storage  or  processing  equipment  (1),  and  a 
path  of  travel  (3,  5,  7,  8)  for  said  yarn  (21) 
defined  between  the  two  sets  of  equipment  (1  , 
9),  characterised  in  that  a  tandem  arrangement 
of  first  and  second  oppositely  acting  false 
twisters  (6a,  6b)  is  arranged  along  said  path  of 
travel  with  the  first  false  twister  (6a)  being 
operative  to  at  least  partially  unwind  the  origi- 
nal  twist  in  the  yarn  (21)  and  the  second  false 
twister  (6b)  being  operative  to  at  least  partly 
restore,  fully  restore,  or  increase  the  original 
twist  present  in  the  yarn. 

8.  Apparatus  according  to  Claim  7,  characterised 
in  that  the  false  twisters  (6a,  6b)  are  pneumatic 
false  twisters  (22). 

9.  Apparatus  according  to  Claim  7,  characterised 
in  that  the  false  twisters  are  mechanical  false 
twisters  (31  ,  32). 

10.  Apparatus  according  to  Claim  9,  characterised 
in  that  the  false  twisters  are  spiral  false  twisters 
(31  ,  32). 

Patentanspruche 

1.  Verfahren  zum  Modifizieren  der  Struktur  eines 
gesponnenen  Games  (21,  33),  welches  eine 
echte  Drehung  aufweist,  wobei  das  Verfahren 
die  Schritte  umfaBt,  dal3  das  gesponnene  Gam 
entlang  eines  bestimmten  Bewegungsweges 
gefuhrt  und  der  Wirkung  aufeinanderfolgender 
Falschdrallgeber  (6a,  6b)  unterzogen  wird,  urn 

so  der  Struktur  des  Games  eine  permanente 
Modifikation  zu  vorleihen,  dadurch  gekenn- 
zeichnet,  dal3  eine  Tandem-Anordnung  eines 
ersten  und  eines  zweiten,  in  entgegengesetzter 

5  Richtung  wirkenden  Falschdrallgebers  vorge- 
sehen  ist,  wobei  der  erste  Falschdrallgeber 
(6a)  dazu  dient,  zumindest  teilweise  die  ur- 
sprungliche  Drehung  in  dem  Gam  aufzudre- 
hen,  und  der  zweite  Falschdrallgeber  (6b)  dazu 

io  dient,  zumindest  teilweise  die  ursprungliche 
Drehung  in  dem  Gam  wiederherzustellen  oder 
zu  vergroBern. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
15  zeichnet,  dal3  das  Gam  ein  gesponnenes  OE- 

Garn  ist,  welches  dem  ersten  Falschdrallgeber 
(6a)  mit  einer  permanenten  Z-Drehung  zuge- 
fuhrt  wird,  dal3  es  bei  der  Annaherung  an  den 
ersten  Falschdrallgebers  eine  zumindest  teil- 

20  weise  aufgedrehte  Z-Drehung,  eine  Null  Dre- 
hung  oder  sogar  eine  S-Drehung  aufweist,  und 
dal3  das  Gam  beim  verlassen  des  ersten 
Falsch  drallgebers  (6a)  unter  den  EinfluB  eines 
zweiten  Falschdrallgebers  (6b)  gerat,  in  wel- 

25  chem  eine  Z-Drehung  auf  das  Gam  aufge- 
bracht  wird,  derart,  dal3  die  ursprungliche  Z- 
Drehung  wiederhergestellt  oder  sogar  erhoht 
wird. 

30  3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dal3  der  erste  und  der  zweite 
Falschdrallgeber  pneumatische  Falschdrallge- 
ber  sind,  dal3  der  Abstand  zwischen  den 
Falschdrallgebern  variiert  werden  kann  und 

35  dal3  auBerdem  der  Luttdruck,  der  jedem 
Falschdrallgeber  zugefuhrt  wird,  variiert  wer- 
den  kann,  urn  so  die  auf  das  gesponnene  Gam 
ausgeubte  Falschdrall-/  Aufdrehwirkung  zu  va- 
riieren. 

40 
4.  Verfahren  nach  Anspruch  3,  dadurch  gekenn- 

zeichnet,  dal3  die  Falschdrallgeber  (6a,  6b)  in 
einem  Abstand  voneinander  angebracht  wer- 
den  konnen,  der  von  einer  unmittelbar  benach- 

45  barten  Lage  bis  zu  einem  gegenseitigen  Ab- 
stand  von  50  mm  reicht. 

5.  Verfahren  nach  einem  der  Anspruche  1  bis  4, 
dadurch  gekennzeichnet,  dal3  der  zweite 

50  Falschdrallgeber  (6b)  so  betrieben  wird,  dal3  er 
die  ursprungliche  Drehung,  die  anfanglich  im 
Gam  vorlag,  wiederherstellt,  und  dal3  er  dem 
Gam  eine  zusatzliche  Drehung  verleiht. 

55  6.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dal3  der  erste  und  der  zweite  Falsch- 
drallgeber  Spiral-Falschdrallgeber  (31,  32) 
sind,  welche  DurchfluBkanale  begrenzen,  deren 

6 
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Durchmesser  kleiner  als  der  auBerlich  nicht 
eingeschrankte  AuBendurchmesser  des  ge- 
sponnenen  Games  ist,  wobei  der  axiale  Ab- 
stand  der  Windungen  jeder  Spirale  kleiner  als 
die  Stapollange  der  Fasern  ist,  aus  denen  das 
gesponnene  Gam  hergestellt  worden  ist. 

7.  Vorrichtung  zum  Modifizieren  der  Struktur  ei- 
nes  gesponnenen  Games,  welches  eine  echte 
Drehung  aufweist, 
mit  einer  ersten  Speicher  oder  Verarbeitungs- 
einrichtung  (1),  mit  einer  darauffolgenden  Spei- 
cher-  oder  Verarbeitungseinrichtung  (9)  fur  das 
Gam  (21),  welche  von  der  ersten  Speicher- 
oder  verarbeitungseinrichung  (1)  einen  Ab- 
stand  aufweist,  und  mit  einem  Bewegungsweg 
(3,  5,  7,  8)  fur  das  Gam  (21)  zwischen  den 
beiden  Satzen  von  Einrichtungen  (1,  9)  da- 
durch  gekennzeichnet,  dal3  eine  Tandem-An- 
ordnung  aus  einem  ersten  und  einem  zweiten, 
entgegengesetzt  wirkenden  Falschdrallgeber 
(6a,  6b)  entlang  des  Bewegungsweges  ange- 
ordnet  ist,  wobei  der  erste  Falachdrallgeber 
(6a)  dazu  dient,  die  ursprungliche  Drehung  in 
dem  Gam  (21)  zumindest  teilweise  aufzudre- 
hen,  und  der  zweite  Falschdrallgeber  (6b)  dazu 
dient,  zumindest  teilweise  oder  vollstandig  die 
ursprunglich  im  Gam  vorliegenden  Drehung 
wiederherzustellen  oder  diese  zu  erhohen. 

8.  Vorrichtung  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  dal3  die  Falschdrallgeber  (6a,  6b) 
pneumatische  Falschdrallgeber  (22)  sind. 

9.  Vorrichtung  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  dal3  die  Falschdrallgeber  mechani- 
sche  Falschdrallgeber  (31,  32)  sind. 

10.  Vorrichtung  nach  Anspruch  9,  dadurch  gekenn- 
zeichnet,  dal3  die  Falschdrallgeber  Spiral- 
Falschdrallgeber  (31,  32)  sind. 

Revendicatlons 

1.  Procede  pour  modifier  la  structure  d'un  obtenu 
par  filage  (21,  33)  presentant  une  vraie  torsion, 
et  qui  comprend  les  etapes  consistant  a  entraT- 
ner  le  fil  sur  une  trajectoire  predetermined  et  a 
soumettre  le  fil  a  Taction  de  retordoirs  fausse 
torsion  (6a,  6b)  successifs,  de  maniere  a  indui- 
re  une  modification  permanente  de  la  structure 
du  fil,  caracterise  en  ce  qu'une  disposition  en 
tandem  d'un  premier  et  d'un  deuxieme  retor- 
doirs  fausse  torsion  agissant  de  maniere  oppo- 
see  est  prevue,  le  premier  retordoir  fausse 
torsion  (6a)  agissant  de  maniere  a  reduire  au 
moins  partiellement  la  torsion  originale  du  fil  et 
le  deuxieme  retordoir  fausse  torsion  (6b)  agis- 

sant  de  maniere  a  retablir  au  moins  partielle- 
ment  ou  a  augmenter  la  torsion  du  fil. 

2.  Procede  selon  la  revendication  1,  caracterise 
5  en  ce  que  le  fil  est  un  fil  OE,  qui  est  achemine 

vers  le  premier  retordoir  fausse  torsion  (6a) 
avec  une  torsion  en  Z,  et  en  ce  que  lorsque  le 
fil  s'approche  du  premier  retordoir  fausse  tor- 
sion,  il  presente  une  torsion  en  Z  au  moins 

io  partiellement  reduite,  une  torsion  inexistante  ou 
meme  une  torsion  en  S,  et  en  ce  que  le  fil 
subit,  lorsqu'il  quitte  le  premier  retordoir  fausse 
torsion  (6a),  I'influence  du  deuxieme  retordoir 
fausse  torsion  (6b),  sur  lequel  la  torsion  en  Z 

is  est  appliquee  au  fil  de  maniere  a  retablir  ou 
meme  a  augmenter  la  torsion  originale  en  Z. 

3.  Procede  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  le  premier  et  le  deuxieme 

20  retordoirs  fausse  torsion  sont  des  retordoirs 
fausse  torsion  pneumatiques,  et  en  ce  qu'il  est 
possible  de  modifier  I'ecartement  des  retor- 
doirs  fausse  torsion,  ainsi  que  la  pression  de 
I'air  fourni  a  chaque  retordoir  fausse  torsion  de 

25  maniere  a  faire  varier  Taction  de  fausse  tor- 
sion/detorsion  appliquee  au  fil. 

4.  Procede  selon  la  revendication  3,  caracterise 
en  ce  que  les  retordoirs  fausse  torsion  (6a,  6b) 

30  peuvent  etre  ecartes  selon  une  plage  comprise 
entre  une  position  immediatement  adjacente  et 
50  mm. 

5.  Procede  selon  Tune  quelconque  des  revendi- 
35  cations  1  a  4,  caracterise  en  ce  que  le  deuxie- 

me  retordoir  fausse  torsion  (6b)  est  mis  en 
oeuvre  de  maniere  a  retablir  la  torsion  origina- 
le  que  presente  initialement  le  fil,  et  pour  ajou- 
ter  une  torsion  supplemental  au  fil. 

40 
6.  Procede  selon  la  revendication  1,  caracterise 

en  ce  que  le  premier  et  le  deuxieme  retordoirs 
fausse  torsion  sont  des  retordoirs  fausse  tor- 
sion  (31,  32)  a  spirale,  qui  definissent  des 

45  passages  continus  de  diametre  plus  petit  que 
le  diametre  exterieur  non  restreint  du  fil,  et  sur 
lesquelles  I'ecartement  axial  des  spires  de 
chaque  spirale  est  inferieur  a  la  longueur  de 
base  des  fibres  a  partir  desquelles  le  fil  a  ete 

50  fabrique. 

7.  Appareil  pour  modifier  la  structure  d'un  fil  pre- 
sentant  une  vraie  torsion  et  comprenant  : 

un  premier  equipment  (1)  de  stockage  ou 
55  de  traitement,  un  equipement  (9)  de  stockage 

ou  de  traitement  du  fil  (21)  monte  en  aval,  a 
distance  dudit  premier  equipement  (1)  de  stoc- 
kage  ou  de  traitement,  et  une  trajectoire  de 

7 
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emplacement  (3,  5,  7,  8)  dudit  fil  (21)  definie 
entre  les  deux  equipements  (1  ,  9),  caracterise 
en  ce  qu'un  ensemble  comprenant  la  premier 
et  de  le  deuxieme  retordoirs  fausse  torsion  (6a, 
6b)  montes  en  tandem  est  dispose  sur  ladite  5 
trajectoire  de  deplacement,  le  premier  retordoir 
fausse  torsion  (6a)  etant  mis  en  oeuvre  pour 
detordre  au  moins  partiellement  le  fil  (21)  et  le 
deuxieme  retordoir  fausse  torsion  (6B)  etant 
mis  en  oeuvre  pour  retablir  au  moins  partielle-  10 
ment,  retablir  completement  ou  augmenter  la 
torsion  originale  que  presente  le  fil. 

8.  Appareil  selon  la  revendication  7,  caracterise 
en  ce  que  les  retordoirs  fausse  torsion  (6a,  6b)  is 
sont  des  retordoirs  fausse  torsion  (22)  pneu- 
matiques. 

9.  Appareil  selon  la  revendication  7,  caracterise 
en  ce  que  les  retordoirs  fausse  torsion  sont  20 
des  retordoirs  fausse  torsion  (22)  mecaniques. 

10.  Appareil  selon  la  revendication  9,  caracterise 
en  ce  que  les  retordoirs  fausse  torsion  sont 
des  retordoirs  fausse  torsion  (22)  a  spirale.  25 
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