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The  present  invention  relates  to  the  manufacture  of  a  specially  designed  multifilament  textured  yarn, 
by  which  there  can  be  made  a  woven  or  knitted  fabric  having  a  handling  similar  to  that  obtained  by  a  hard 
twist  yarn  or  a  true  twist  yarn  and  providing  patterns  having  a  heather  like  feeling.  More  specifically,  the 
present  invention  relates  to  the  manufacture  of  a  novel  multifilament  textured  yarn  wherein  S-twist  yarn 
portions  and  Z-twist  yarn  portions  are  alternatingly  distributed  along  the  length  of  the  yarn,  and  either 
S-twist  yarn  portions  or  Z-twist  yarn  portions  have  a  compact  twist  yarn  structure  and  the  other  portions 
have  a  bulky  twist  yarn  structure.  Due  to  the  effects  of  mixing  the  bulky  portions  and  compacted  portions, 
or  thick  portions  and  thin  portions,  an  especially  high  valuable  product  having  a  superior  handling 
mentioned  above  can  be  obtained. 

In  the  present  invention,  so  called  compact  undetwisted  portions,  which  are  obtained  by  retaining  the 
twist  yarn  structure,  in  a  false  twist  imparting  region  while  being  subjected  to  false  twisting,  in  the  yarn 
after  the  false  twisting  operation,  are  utilized  as  the  above-mentioned  compact  twist  yarn  structure.  In 
addition,  so  called  bulky  over  detwisted  portions,  which  are  obtained  by  untwisting  a  yarn  in  the  false  twist 
imparting  region  while  being  subjected  to  false  twisting  to  an  extent  exceeding  the  twist  density  in  the 
yarn,  are  utilized  as  the  above-mentioned  bulky  twist  yarn  structure.  The  yarn  structure  in  alternatingly 
twisted  conditions  comprising  the  compact  undetwisted  portions  and  the  detwisted  portions  results  in  an 
effect  similar  to  that  obtained  by  a  hard  twist  yarn  or  a  true  twist  yarn,  and  the  difference  in  configuration 
between  the  undetwisted  portions  and  the  excessively  detwisted  portions  results  in  a  heather  like  feeling 
effect. 

The  term  "an  undetwisted  portion"  utilized  in  this  specification  means  that  a  yarn  is  tightly  twisted  for 
a  certain  length  as  if  a  series  of  so  called  tight  spots  continuously  occur. 

Conventionally  known  are  various  methods  by  which  undetwisted  portions  and  excessively  detwisted 
portions  are  alternatingly  formed  in  a  multifilament  yarn  by  means  of  false  twisting.  For  example,  Japanese 
Patent  Publications  No.  25065/75,  No.  225/76  and  No.  42662/76  disclose  methods  wherein  a  drawn 
multifilament  yarn  made  of  polyester  fibers  or  polyamide  fibers  are  false  twisted  by  means  of  a  spindle 
type  false  twisting  device  having  a  twisting  peg  therein  at  an  excessively  high  temperature  so  that  the 
fibers  constituting  the  yarn  are  partially  cohered  to  each  other.  Further  in  Japanese  Patent  Laid-open  No. 
143746/76  and  No.  143749/76,  and  Japanese  Patent  Publications  No.  15188/78  and  No.  30818/78,  methods 
are  disclosed  wherein  a  drawn  multifilament  yarn  is  false  twisted  by  means  of  a  false  twisting  device 
utilizing  a  turbulent  fluid  jet  under  a  high  overfeed. 

In  addition,  methods  are  known  in  which  a  multifilament  is  positively  subjected  to  a  non-uniform 
treatment  while  it  is  being  false  twisted.  For  example,  methods  in  which  contacting  conditions  between  a 
multifilament  yarn  and  a  heating  device  are  varied  are  described  in  Japanese  Patent  Laid-open  No. 
66928/74,  No.  15017/76  and  No.  8119/77.  Methods  in  which  twists  transmitted  from  a  false  twisting  device 
toward  a  heating  device  are  varied  are  described  in  Japanese  Patent  Publication  No.  34016/76,  and 
Japanese  Patent  Laid-open  No.  554/74  and  No.  121546/75.  Japanese  Patent  Publication  No.  8414/74,  and 
Japanese  Patent  Laid-open  No.  108353/74  and  No.  61745/78  disclose  methods  in  which  the  number  of 
twists  generated  in  a  multifilament  yarn  by  means  of  a  false  twisting  device  is  varied.  Methods  in  which  the 
speed  of  a  multifilament  passing  through  a  false  twisting  device  is  varied  are  described  in  Japanese  Patent 
Laid-open  No.  92337/74  and  92354/74.  In  Japanese  Patent  Laid-open  No.  66722/77,  81749/78  and  101654/74, 
methods  in  which  a  multifilament  yarn  is  irregularly  false  twisted  along  the  length  of  the  yarn  are 
described. 

GB-A-2026559  describes  a  method  of  producing  a  synthetic  filament  yarn  having  the  character  of  a 
crepe  yarn  by  simultaneously  drawing  a  filament  yarn  and  false  twisting  it,  the  draw  ratio  being  reduced  by 
at  least  0.3  compared  to  the  draw  ratio  used  in  conventional  drawing-false  twist  texturing  in  the  production 
of  crimped  yarns.  By  the  process  there  described  a  yarn  can  be  produced  having  alternating  S-twists  and 
Z-twists  without  intermediate  textured  points. 

US-A-3978647  concerns  the  production  of  a  highly  coherent synthetic  multifilamentary  yarn  by false 
twisting  and  heat  setting,  the  basic  object  being  to  provide  such  a  yarn  having  enhanced  coherency, 
increased  rigidity  and  high  torque  property.  The  yarn  of  this  invention  also  has  multiple  alternate  S-  and 
Z-twist  regions  successively  along  the  yarn  length,  some  of  the  component  filaments  of  the  yarn  being 
partially  fused  and  adhered  to  each  other,  due  to  the  vibration  of  the  yarn  on  the  surface  of  the  heater,  this 
being  occasioned  by  the  ballooning  of  the  yarn  under  the  twisting  action  of  the  false-twisting  means. 

The  present  invention  has  for  its  object  to  provide  an  improved  process  for  the  manufacture  of  a  yarn 
of  the  same  general  type,  that  is  to  say  yarn  having  alternatingly  twisted  portions  to  provide  in  succession 
lengths  of  compact  undetwisted  portions  and  lengths  of  overdetwisted  portions  with  substantially  no 
untwisted  portions  therebetween.  A  particular  object  of  the  invention  is  to  provide  a  process  capable  of 
manufacturing  a  yarn  which  will  provide  a  woven  or  knitted  fabric  having  a  handle  similar  to  that  obtained 
by  a  hard  twist  yarn  or  a  true  twist  yarn  and  more  particularly  a  yarn  which  will  produce  patterns  with  a 
heather  like  feeling,  especially  a  relatively  slight  and  uniformly  distributed  heather  like  feeling. 

The  broad  object  of  the  invention  is  achieved  by  a  process  in  which  synthetic  multifilament  yarn  is 
subjected  to  false  twisting  and  heat  setting  under  particular  conditions.  The  important  parameters  in  this 
respect  a r e -  



(1)  the  false  twisting  and  heat  setting  is  to  produce  in  undetwisted  portions  of  the  yarn  a  twist  density 
of  at  least  17500  p   turns/m  where  p  is  the  specific  gravity  of the  yarn  and  D  is  its  denier  number.  A  twist 
density  of  this  order  is  not  new  in  itself; 

(2)  the  false  twisting  is  to  be  performed  along  a  substantially  stationary  path  using  a  friction-type  false 
twisting  device  so  as  to  substantially  avoid  ballooning; 

(3)  the  yarn  is  to  be  subjected  to  the  false  twisting  and  heat  setting  under  a  draw  ratio  equal  to  or  less 
than  the  natural  draw  ratio,  and 

(4)  a  yarn  contacting  member  is  disposed  at  a  location  downstream  of  the  false  twisting  device 
whereby  a  front  end  of  false  twisted  region  in  the  yarn  is  prevented  from  being  transmitted  across  the  yarn 
contacting  member,  and  an  overdetwisted  portion  is  generated  in  the  yarn  located  between  the  false 
twisting  device  and  the  yarn  contacting  member. 

In  order  to  produce  a  heather-like  feeling  in  the  woven  and  knitted  fabrics  made  from  the  yarn,  the  ratio 
of  the  lengths  of the  undetwisted  portions  of the  yarn  to  the  entire  length  of  the  yarn  should  be  at  least  10%, 
and  the  sum  of  the  squares  of  the  lengths  (in  mm)  of  the  undetwisted  portions  should  be  at  least  3000  per 
meter  length  of  the  yarn  (and  preferably  at  least  5000  per  meter  length  of  the  yarn). 

Further  preferred  features  of  the  invention  will  be  apparent  from  the  specific  description  which  follows 
by  reference  to  the  drawings,  and  the  claims. 

In  the  accompanying  drawings- 
Figure  1  is  a  diagrammatical  elevational  view  illustrating  an  example  of  a  process  of  the  present 

invention  for  manufacturing  a  specially  designed  alternatingly  twisted  yarn; 
Figure  2  is  a  model  view  illustrating  a  structure  of  a  specially  designed  alternatingly  twisted  yarn 

obtained  according  to  the  present  invention;  and 
Figures  3  through  11  are  model  views  illustrating  yarn  forming  mechanisms  through  which  specially 

designed  alternatingly  twisted  yarn  according  to  the  present  invention  are  obtained. 
In  the  yarn  produced  by  the  present  invention,  so  called  undetwisted  portions,  which  are  obtained  by 

retaining  the  twist  structure,  which  has  been  in  a  yarn  in  a  false  twist  imparting  region  while  being 
subjected  to  false  twisting  are  utilized  as  a  compact  twist  yarn  structure,  and  so  called  over  detwisted 
portions,  which  are  obtained  by  detwisting  a  yarn  in  a  false  twist  imparting  region  while  being  subjected  to 
false  twisting  to  an  extent  exceeding  the  twist  density  in  the  yarn,  are  utilized  as  a  bulky  twist  yarn 
structure;  and  thus  obtained  alternatingly  twisted  yarn  comprising  the  undetwisted  portions  and  the  over 
detwisted  portions  can  result  in  a  woven  or  knitted  fabric  having  a  handling  similar  to  that  obtained  by  a 
hard  twist  yarn  or  a  true  twist  yarn  due  to  the  high  twist  density  and  a  heather  like  feeling  due  to  the 
difference  in  the  configurations  between  the  compact  undetwisted  portions  and  the  over  detwisted 
portions. 

The  following  reasons  should  be  pointed  out  as  to why  such  an  alternatingly  twisted  yarn  has  not 
conventionally  been  obtained. 

(1)  It  is  very  important  to  enhance  the  twist  densities  of  both  the  undetwisted  portions  and  the 
excessively  detwisted  portions  to  obtain  a  handling  similar  to  that  obtained  by  a  hard  twist  yarn  or  a  true 
twist  yarn,  i.e.,  to  enhance  the  twist  density  of  the  undetwisted  portions  and  the  ratio  of  their  length  to  the 
entire  length  of  the  yarn.  There  is  a  tendency  that;  if  the  twist  density  of  a  yarn  located  at  the  twist  imparting 
region  while  being  false  twisted  is  enhanced,  generation  of undetwisted  portions  is  decreased;  and  this 
tendency  is  disadvantageous  to  a  yarn  similar  to  that  produced  by  the  present  invention.  Although  some 
attempts  have  been  made  in  order  to,  increase  the generation  of  undetwisted portions, however,  such 
attempts  deteriorate  a  handling  of  a  woven  or  knitted  fabric  obtained  from  the  resulting  yarn. 

(2)  In  order  to  obtain a.relatively  slight  heather  like  feeling,  a  distinctive  difference  in the  configurations 
of  the  undetwisted  portions  and  the  over  detwisted  portions  is  necessary,  since  such  feeling  is  obtained 
only  on  the basis  of  the  difference  in  the  yarn  structures  of  the  undetwisted  portions  and  the  over  detwisted 
portions  because  both  the  portions  are  constructed  with  the  same  fibers  having  the  same  denier  and  the 
same  filament  number.  To  comply  with  such  a  necessity,  it  is  very  important  that  the  compactness  of  the 
undetwisted  portions  be  increased,  and  that  the  bulkiness  of  the  over  detwisted  portions  be  enhanced. 
However,  according  to  conventional  false  twisting  methods,  as  generally  both  the  undetwisted  portions 
and  the  over  detwisted  portions  are  subjected  to  the  same  false  twisting,  if  the  undetwisted  portions  are 
subjected  to  a  high  false  twisting  in  order  to  enhance  the  bulkiness  of  the  over.  detwisted  portions,  then  the 
generation  of  the  undetwisted  portions  is  degraded  because  of  the  reason  already  described  in  item  ( 1  
Accordingly,  it  has  been  difficult  to  form  such  a  difference  in  configurations. 

(3)  With  respect  to  a  heather  like  feeling,  patterns  are  important  and  depend  closely  on  the  length, 
number  and  amount  of  the  undetwisted  portions.  According  to  conventional  methods,  it  was  difficult  to 
obtain  a  suitable  heather  like  feeling,  because  the  length:  of  the  undetwisted  portions  was  short  and  the 
amount  thereof  was  small. 

(4)  A  high  tensile  strength  is  required  to  achieve  the  object  of  the  present  invention.  This  is  because,  the 
undetwisted  portions  and  the  over  detwisted  portions.  in  the yarn  must  not  be  decreased  by  offsetting  their 
twists  against  each  other  when  they  are  subjected  to  a  high  tension  in  the  yarn  while  the  yarn  is  formed  into 
a  woven  or  knitted  fabric. 

However,  according  to  conventional  methods,  there  is-no-  method  except  that  fibers  are  cohered  to 
each  other  so  as  to  enhance  the  tensile  strength.  The  inventors  of  the  present  invention  carefully  studied 



the  supply  yarns,  the  false  twisting  devices,  the  texturing  conditions,  the  obtained  yarns  and  the  fabrics 
obtained  by  weaving  the  yarns  taking  the  above-explained  problems  inherent  to  the  conventional  methods 
into  consideration  in  order  to  achieve  the  object  of  the  present  invention.  As  a  result,  the  inventors  found 
that  a  yarn  which  has  been  compared  with  a  conventional  yarn  must  satisfy  the  following  requirements  in 
order  to  achieve  the  object  of  the  present  invention.  (1)  The  yarn  does  not  have  an  uneveness  in  dyeability 
along  the  length  of  the  yarn.  (2)  Filaments  constituting  the  yarn  have  only  very  little  cohesion  therein.  (3) 
The  twist  density  in  the  undetwisted  portions  is  enhanced,  the  ratio  of  the  length  thereof  to  the  entire  yarn 
length  is  increased,  and  the  individual  length  thereof  is  elongated.  (4)  The  tensile  strength  of  the  yarn  is 
enhanced. 

In  addition,  the  inventors  also  found  that  it  is  preferable  to  adopt  the  following  technical  measures  in 
order  to  achieve  the  object  of  the  present  invention. 

First,  the  most  important  requirement  is  that  the  yarn  does  not  have  any  uneveness  in  dyeability  along 
the  length  thereof,  and  the  requirement  can  be  satisfied  when  false  twisting  is  carried  out  under  stationary 
conditions. 

Second,  the  cohesion  between  the  filaments  constituting  the  yarn  must  be  as  little  as  possible.  This 
requirement  will  be  satisfied  by  not  only  appropriately  selecting  the  false  twisting  conditions  but  also  by 
utilizing  an  undrawn  yarn,  which  has  a  wide  temperature  range  wherein  the  filaments  intermediately 
cohere,  as  a  supply  yarn,  and  selecting  the  molecular  orientation  in  the  undrawn  supply  yarn  if  necessary. 

In  the  present  invention,  conjugated  fibers  comprising  at  least  two  kinds  of  materials  which  are 
different  in  their  melting  points  may  be  utilized,  and  at  least  two  kinds  of  fibers  which  are  different  in  their 
melting  points  and  which  are  combined  with  each  other  may  be  utilized.  In  these  cases,  polyester  fibers 
may  be  effectively  utilized. 

Third,  a  friction  type  false  twisting  device  must  be  used  as  a  false  twisting  device,  because  such  a 
twisting  device  imparts  only  small  deflections  except  for  twists  into  the  yarn  and  does  not  create 
substantial  ballooning  in  the  yarn. 

The  process  of the  present  invention  is  capable  of  producing  a  multifilament yarn  which  is false  twisted 
in  such  manner  that  the  yarn  alternatingly  has  compact  twist  yarn  portions  and  bulky  twist  yarn  portions 
along  the  length  of the  yarn,  the  twist  directions  of  which  are  opposite  to  each  other  and  the  length  of  which 
are  varied  irregularly. 

The  term  "compact  twist  yarn  portion"  described  above  means  a  yarn  portion  which  has  twists  and  in 
which  the  crimp  configuration  of  the  filaments  is  consistent  with  the  twist  structure  of  the  yarn.  In  other 
words,  when  a  multifilament  yarn  having  no  twists  therein  is  subjected  to  twisting  and  then  is  heat  set, 
such  a  compact  twist  yarn  portion  can  be  obtained.  In  the  present  invention,  such  a  compactly  twisted  yarn 
portion  is  mainly  obtained  by  retaining  the  twisting  yarn  structure,  which  has  been  in  the  yarn  at  a  false 
twisting  region  while  the  yarn  is  false  twisted,  in  the  yarn  which  is  obtained  after  the  false  twisting 
operation. 

The  term  "bulky  twist  yarn  portion"  described  above  means  a  yarn  portion  which  has  twists  and  in 
which  the  crimp  configuration  of  the  filaments  appears.  In  short,  such  bulky  twist  yarn  portion  can  be 
obtained  when  a  multifilament  yarn  which  has  no  twist  but  has  crimps  therein  is  subjected  to  a  twisting 
operation.  In  the  present  invention,  such  a  bulky  twist  yarn  portion  is  mainly  adopted  by  an  over  detwisted 
yarn  which  is  obtained  by  detwisting  a  yarn  at  a  false  twisting  region  under  a  false  twisting  operation  over 
the  twist  density  of  the  yarn. 

The  term  "the  yarn  altematingly  has  compact  twist  yarn  portions  and  bulky  twist  yarn  portions" 
described  above  means  that  the  yarn  does  not  substantially  include  any  portions  which  are  not  included  in 
either  the  compact  undetwisted  portions  or  the  bulky  detwisted  portions.  However,  strictly  speaking,  there 
must  be  non-twisted  portions,  which  do  not  belong  to  either  the  compact  undetwisted  portions  or the  bulky 
over  detwisted  portions,  at  the  boundaries  between  the  compact  untwisted  portions  and  the  bulky  over 
detwisted  portions.  Such  non-twisted  portions  do  not  have  substantial  length  and  usually  do  not  exceed  1 
mm. 

At  this  point,  the  relationship  between  the  patterns  with  a  heather  like  feeling  in  the  obtained  woven  or 
knitted  fabric  and  the  amount  of  the  undetwisted  portions  must  be  taken  into  consideration.  The  patterns 
are  also  related  to  the  lengths  of  the  undetwisted  portions  as  well  as  the  taste  of  the  consumer;  however,  in 
general,  if  the  amount  of  the  undetwisted  portions  is  small,  only  narrow  stripe-like  patterns  appear  on  an 
obtained  woven  fabric;  if  the  amount  of  the  undetwisted  portions  exceeds  10%,  the  probability  of 
undetwisted  portions  adjacent  to  each  other  becomes  high  and  the  width  of  the  stripes  increases,  and 
therefore,  the  patterns  clearly  appear. 

Strictly  speaking,  the  lengths  and  the  amount  of  the  undetwisted  portions  are  simultaneously  related 
to  the  patterns  with  a  heather  like  feeling.  For  example,  when  the  length  of  the  undetwisted  portions  is 
about  5  mm,  uneven  patterns  appear  but  patterns  with  a  heather  like  feeling  cannot  be  obtained  even  if 
only  the  length  of  the  undetwisted  portions  is  about  10  mm,  when  the  patterns  are  elongated  from  the 
uneven  patterns.  If  the  area  of  the  undetwisted  portions  increases,  i.e.,  equal  to  or  more  than  30%,  patterns 
with  a  heather  like  feeling  appear.  Incidentally,  when  the  length  of  the  undetwisted  portions  becomes  about 
40  mm,  patterns  with  a  heather  like  feeling  appear  if  there  are  about  two  undetwisted  portions  per  one 
meter,  i.e.,  about  8%  of  the  total  length.  According  to  various  tests  conducted  by  the  inventors  of  the 



present  invention,  when  the  sum  of the  squares  of the  lengths  (in  mm)  of the  undetwisted  portions  exceeds 
3000  per  one  meter  length  of  the  yarn,  patterns  with  a  heather  like  feeling  can  be  recognized. 

The  yarn  made  by  the  process  of the  present  invention  has  an  additional  characteristic  in  that  it  has  at 
least  a  twist  density  (Turn/m)  of  1.9x  103  √ρ/D over the  substantially  entire  yarn  portions  along  the  length  of 
the  yarn,  wherein  p  is  a  specific  gravity  of  the  filaments  and  D  is  the  denier  number  of  the  yarn.  In  other 
words,  the  yarn  has  a  characteristic  similar  to  that  of  a  twisted  yarn.  More  specifically,  if  a  usual 
multifilament  yarn  or  a  false  twisted  yarn  resulting  therefrom  is  twisted,  and  if  the  relationship  between  the 
twist  density  and  the  handling  is  researched,  a  characteristic  inherent  to  a  twisted  yarn  can  be  recognized 
when  the  twist  density  exceeds  a  value  of  1.9x103  Vp/D  Turn/m. 

It  is  preferable  for  a  yarn  made  by  the  present  invention  to  have  a  tensile  strength  of  at  least  0.3 
g/denier  (0.27  g/dtex).  The  tensile  strength  of  the  yarn  concerns  the  deformation  of  a  yarn  during  a  process 
wherein  the  yarn  is  formed  into  a  woven  fabric.  It  is  preferable  that  the  yarn  has  a  high  tensile  strength  in 
order  to  prevent  the  deformation  of  the  yarn  and  that  the  yarn  is  subjected  to  the  process  under  a  low 
tension.  If  a  yarn  is  subjected  to  the  process  under  a  tension  of  less  than  0.27  g/dtex,  the  operability  of  the 
process  and  the  quality  of the  obtained  woven  fabric  will  deteriorate,  and  accordingly,  a  tensile  strength  of 
at  least  0.27  g/dtex  is  desirable.  If  a  yarn  is  utilized  after  it  is  additionally  twisted  or  sized  so  as  to  enhance 
the  tensile  strength,  the  original  yarn  is  not  required  to  have  such  a  high  tensile  strength. 

If  a  yarn  has  a  tensile  strength  of  at  least  0.27  g/dtex  as  described  above,  after  the  yarn  is  stretch  treated 
while  being  delivered  between  a  pair  of  yarn  feed  rollers  at  a  yarn  speed  of  200  m/min  under  a  tension  of 
0.27  g/dtex,  at  least  a  part  of  compact  twist  yarn  portions  remain,  and  preferably  10%  relative  to  the  entire 
yarn  length  remain. 

When,  in  a  yarn  made  by  the  process  of  the  present  invention,  the  outer  diameter  of  the  bulky 
detwisted  yarn  portions  is  larger  than  the  outer  diameter  of  the  compact  undetwisted  yarn  portions  by  at 
least  10%,  patterns  with  a  heather  like  feeling  appear  clearly  in  a  woven  fabric  resulting  therefrom. 

In  a  yarn  made  by  the  process  of  the  present  invention,  if  the  twist  densities  in  the  compact 
undetwisted  portions  and  the  bulky  detwisted  portions  are  higher,  they  are  more  preferable,  however,  the 
maximum  degree  of  the  twist  densities  is  limited  by  means  of  the  manner  in  which  the  devices  are 
operated. 

In  order  to  obtain  patterns  with  a  slight  heather  like  feeling,  it  is  preferable  that  the  compactness  of  the 
undetwisted  portions  is  enhanced  and  the  bulkiness  of  the  over  detwisted  portions  is  also  enhanced.  As 
described  above,  the  compactness  of  the  undetwisted  portions  can  be  obtained  by  retaining  the  twist 
structure  in  a  yarn  while  being  false  twisted  in  a  twist  imparting  region.  Contrary  to  this,  the  bulkiness  of 
over  detwisted  portions  can  be  obtained  by  increasing  the  crimps  after  cohesion  between  the  constituent 
filaments  is  made  as  small  as  possible  and  crimps  imparted  to  the  constituent  filaments  are  made  to 
appear.  In  this  case,  it  should  be  noted  that  the  effect  of  the  crimps  must  be  large  enough  to  exceed  the 
negative  effect  resulting  from  twists.  For  your  reference,  the  twist  density  in  a  twist  imparting  region  while 
a  yarn  is  false  twisted  must  be  at  least  17500  Vp/D  Turn/m  in  order  to  obtain  clear  patterns  with  a  heather 
like  feeling  in  a  woven  or  knitted  fabric. 

In  conventional  false  twisting  wherein  a  twist  spindle  is  mainly  used,  unless  high  cohesion  takes  place, 
the  twist  density  in  the  undetwisted  portions  is  remarkably  lower  than  that  in  the  false  twisting  region,  and 
the  difference  between  the  twist  densities  is  caused  by  the  fact  that  the  false  twisted  portions  are  untwisted. 
If  such  untwisting  takes  place,  the  structure  of  the  undetwisted  portions  is  partly  damaged  and  sometimes 
split  lines  are  formed  in  the  twisted  lines.  As  a  result,  the  compactness  and  the  tensile  strength  of  the 
undetwisted  portions  may  be  deteriorated.  Such  a  tendency  may  be  enhanced  when  the  twist  density  in  a 
twist  imparting  region  of  the  false  twisting  is  high;  and  as  a  result  of  such  tendency,  the  undetwisted 
portions  may  be  cut  into  short  portions,  and  accordingly,  the  length  thereof  may  become  short,  and 
therefore,  the  total  length  thereof  also  may  become  short.  Furthermore,  this  tendency  results  in  a  defect  in 
that  the  twist  density  of  the  over  detwisted  portions  cannot  be  enhanced. 

According  to  a  process  of  the  present  invention  for  manufacturing  a  yarn,  the  twist  density  of  a  yarn 
located  in  a  twist  imparting  region  for  false  twisting  can  be  retained  in  undetwisted  portions  without 
decreasing  the  density,  and  if  false  twisting  is  carried  out  under  a  high  twist  density,  the  total  length  of 
undetwisted  portions  with  high  twist  density  becomes  remarkably  long,  and  a  yarn  having  over  detwisted 
portions  with  high  twist  density  can  be  obtained. 

It  is  preferable  that  the  following  features  be  included  in  the  yarn  in  order  to  obtain  a  yarn  with  an 
enhanced  twist  density  by  retaining  the  twist  structure  of  a  yarn  in  a  twist  imparting  region  for  false 
twisting  so  as  to  form  compact  undetwisted  portions  and  form  bulky  excessively  detwisted  portions  and 
not  to  form  non-twisted  portions  as  described  above.  When  a  yarn,  in  a  twist  imparting  region  for  false 
twisting,  or  undetwisted  portions,  after  the  yamis  false  twisted,  are  detwisted,  the  entire  twist  density  is 
not  gradually  decreased  but  only  a part  thereof-is  detwisted,  substantial  remains  at  a  constant  level  and 
the  length  thereof  is  gradually  shortened.  The  portions  which  are  detwisted  are  changed  into  over 
detwisted  portions  by  absorbing  the  twists  which  depend  on  the  twist  density  of  the  yarn  before  being 
detwisted.  To  achieve  these  features,  it  is  preferable  that  a  yarn  substantially  does  not  have  an  uneveness 
in  dyeability  along  the  length  of  the  yarn  and  that  filaments  constituting  the  yarn  are  almost  not  cohered  to 
each  other  or  the  degree  of  the  cohesion  is  so  weak  that  filaments  can  be  split  without  being  cut,  as  would 
be  the  case  if  the  filaments  cohered  to  each  other. 



Accordingly,  when  a  yarn  made  by  the  process  of  the  present  invention  is  further  twisted,  in  general 
the  following  properties  appear.  More  specifically,  when  the  yarn  is  further  twisted  in  a  direction  the  same 
as  that  of  the  twists  in  the  undetwisted  portions,  the  undetwisted  portions  are  unchanged  and  the  twist 
density  of  the  over  detwisted  portions  is  decreased.  Contrary  to  this,  when  the  yarn  is  further  twisted  in  a 
direction  the  same  as  that  of  the  twists  in  the  over  detwisted  portions,  the  undetwisted  portions  become 
shortened  while  the  twist  density  thereof  is  kept  unchanged  and  the  over  detwisted  portions  are  elongated 
while  the  twist  density  thereof  is  kept  unchanged. 

More  specifically,  the  yarn  made  according  to  the  present  invention  may  be  first  further  twisted  in  a 
direction  the  same  as  that  of  the  over  detwisted  portions  so  that  the  area  of  the  undetwisted  portions  is 
adjusted,  and  then,  further  twisted  in  a  direction  the  same  as  that  of  the  twists  in  the  undetwisted  portions 
so  that  the  twist  density  of  the  undetwisted  portions  is  adjusted  to  a  value  (Turn/m)  of  1.9x 103  √ρ/D which 
is  a  minimum  value  for  achieving  the  twist  effect  as  described  above,  and  the  total  length  of  the 
undetwisted  portions  and  the  twist  effect  are  compared  with  each  other,  the  existence  of  the  undetwisted 
portions  can  acually  be  recognized  if  the  amount  of  the  undetwisted  portions  exceeds  10%. 

It  should  be  pointed  out  that  with  respect  to  the  yarn  made  according  to  the  present  invention  which 
has  a  total  twist  of  zero,  the  following  requirements  are  compatible.  (1)  The  lower  limit  of  the  undetwisted 
portions  above  which  limit  patterns  with  a  heather  like  feeling  clearly  appear  is  17500  Vp/D  Turn/m.  (2)  The 
lower  limit  of  the  over  detwisted  portions  above  which  limit  the  twist  effect  can  be  recognized  is  1.9x 103 
v p/D  Turn/m.  (3)  The  ratio  of  the  total  length  of  the  undetwisted portions  to  the  entire  length  of  the  yarn 
must  be  more  than  10%  and  the  ratio  of  the  total  length  of  the  cover  detwisted  portions  to  the  entire  length 
of  the  yarn  must  be  less  than  90%. 

The  minimum  requirements  and  some  optional  features  regarding  the  basic  construction  of  the  yarn 
made  according  to  the  present  invention  have  been  explained  above. 

With  respect  to  the  field  to  which  the  yarn  is  intended,  as  already  partly  explained  herebefore,  the  twist 
density  is  undetwisted  portions,  the  twist  density  in  the  over  detwisted  portions  and  the  ratio  of  the  length 
of  the  undetwisted  portions  to  that  of  the  over  detwisted  portions  are  of  importance.  It  is  obvious  that  if  the 
twist  densities  are  higher;  the  effect  of  handling  due  to  the  twist  yarn  becomes  higher,  however,  it  is 
necessary  to  create  a  remarkable  effect  of  handling  by  means  of  the  effect  of  the  twist  that  the  twist  density 
in  the  undetwisted  portions  is  at  least  17500  √ρ/D  Turn/m,  and  that  the  ratio  of  the  length  of  the 
undetwisted  portions  to  the  entire  yarn  length  is  at  least  30%  or/and  that  the  twist  density  over 
substantially  all  the  portions  along  the  length  of  the  yarn  is  at  least  7500  Vp/D  Turn/m.  With  regard  to  a  yarn 
having  a  total  twist  of  zero,  all  the  requirements  can  be  simultaneously  satisfied. 

As  the  false  twisting  number  during  the  false  twisting  is  high,  patterns  with  a  heather  like  feeling 
become  clear,  and  if  the  twist  density  at  the  false  twisted  region  is  at  least  22500  √ρ/D  Turn/m,  the  patterns 
can  visually  be  recognized.  In  this  case,  the  twist  density  in  the  undetwisted  portions  is  approximately 
equal  to  that  at  the  false  twisted  region  (strictly  speaking,  in  fact  the  former  is  slightly  smaller  than  the 
latter,  however,  the  difference  can  be  disregarded),  and  due  to  false  twisting  with  this  twist  density,  crimps 
appear  in  the  filaments  in  the  over  detwisted  portions. 

In  a  yarn  having  a  total  twist  of  zero,  if  the  undetwisted  portions  have  the  above-described  twist  density 
and  they  occupy  a  length  of  more  than  30%  in  the  entire  yarn,  the  twist  density  of  the  over  detwisted 
portions  becomes  equal  to  or  more  than  a  value  of  9.5x  103√ρ/D  Turn/m,  and  a  yarn  which  has  such  a  twist 
density  generally  belongs  to  a  field  having  a  handling  obtained  by  a  hard  twist  yarn  rather  than  another 
field  having  a  handling  obtained  by  a  usual  twist  yarn. 

Further  characteristic  patterns  with  a  heather  like  feeling  can  be  obtained  in  connection  with  the  length 
of  the  undetwisted  portions.  The  length  of  the  undetwisted  portions  is  in  general  determined  by  the  various 
conditions  for  false  twisting  and  can  be  varied  by  changing  the  conditions.  If  the  sum  of  the  squares  of  the 
length  (mm)  of  the  undetwisted  portions  per  one  meter  of  the  yarn  is  at  least  3000,  more  preferably  at  least 
5000,  very  splendid  patterns  with  a  heather  like  feeling  can  be  obtained  in  combination  with  the 
above-explained  twist  effect.  This  is  because,  if  the  above  requirement  is  satisfied,  the  length  of  the 
individual  undetwisted  portions  is  made  long. 

In  order  to  obtain  a  specially  designed  false  twisted  yarn  according  to  the  present  invention,  it-is  one  of 
the  preferable  technical  features  that  an  undrawn  yarn  is  used  as  a  supply  yarn.  Any  friction  type  false 
twisting  device  may  be  used,  however,  it  is  preferable  that  a  friction  surface  of  the  friction  type  false 
twisting  device  is  moved  in  a  direction  intersecting  with  a  yarn  moving  direction  at  an  acute  angle  so  that 
the  yarn  is  subjected  to  the  twisting  operation  simultaneously  with  the  yarn  delivering  operation  of  the 
friction  surface.  In  addition,  the  yarn  passage,  especially  a  yarn  passage  located  upstream  from  the  false 
twisting  device,  or  at  least  adjacent  to  the  false  twisting  device,  is  made  substantially  stationary  so  that  the 
ballooning  of the  yarn  is  substantially  prevented  from  occurring,  and  the  yarn  is  drawn  and  simultaneously 
or  sequentially  false  twisted.  The  false  twist  number  is  in  a  range  between  a  minimum  value,  which  is  a 
little  bit  higher  than  17500  √ρ/D  Turn/m,  and  a  maximum  value,  which  is  slightly  smaller  than  a  certain 
value  of  a  false-twisting  number  which  is  usually  used  to  obtain  a  usual  false  twisted  yarn,  i.e.,  a  so  called 
woolly  yarn.  As  the  false  twisting  temperature  increases,  the  effect  becomes  better,  however,  it  is 
necessary  to  avoid  such  an  excessively  high  temperature  that  filaments  constituting  the  yarn  and  cohered 
to  each  other  cannot  be  separated  from  each  other  unless  the  cohered  filaments  are  broken. 

Furthermore,  in  the  present  invention,  it  is  preferable  that  a  yarn  guide  which  is  usually  disposed 



downstream  of  a  false  twisting  device  in  a  conventional  friction  false  twisting  texturing  machine,  for 
example  at  a  position  of  about  15  mm  downstream  from  the  lowermost  friction  disk  in  a  friction  type  false 
twisting  device  of  multiple  friction  disk  type,  is  removed  and  under  such  a  condition  a  yarn  is  textured.  By 
appropriately  selecting  the  false  twisting  conditions,  such  as  the  removal  of  the  yarn  guide,  the 
temperature  condition  of  the  false  twisting  heater,  the  false  twist  number  and  the  draw  ratio  during  the 
draw-false  twisting,  the  twist  densities  of  the  undetwisted  portions  and  the  over  detwisted  portions  and  the 
lengths  thereof  can  be  varied  to  an  extent  which  cannot  be  obtained  through  conventional  methods. 

The  false  twist  number  must  be  at  least  17500  p   Turn/m  as  described  above  to  produce  a  yarn 
having  a  handling  similar  to  that  obtained  by  a  true  twist  yarn,  and  it  must  be  at  least  22500  √ρ/D  Turn/m  to 
give  a  yarn  having  a  handling  similar  to  that  obtained  by  a  hard  twist  yarn.  According  to  the  inventors  of  the 
present  invention,  it  is  adequate  if  the  temperature  of  the  false  twist  heater  is  about  between  210  and  240°C 
when  a  multifilament  yarn  made  of  polyester  fibers  is  treated  and  if  the  temperature  is  about  between  175 
and  190°C  when  a  multifilament  yarn  made  of  polyamide  fibers,  for  example  nylon  6  is  treated.  Of  course,  it 
is  possible  to  obtain  a  specially  designed  false  twisted  yarn  in  a  temperature  region  which  is  different  from 
that  mentioned  above,  and  in  this  case,  the  temperature  is  set  in  accordance  with  the  supply  yarn,  the 
desired  textured  yarn  and  the  remaining  texturing  conditions. 

To  obtain  a  specially  designed  alternatingly  twisted  yarn,  it  is  very  important  that  another  mechanism 
for  forming  an  alternatingly  twisted  yarn  which  mechanism  is  different  from  that  utilized  in  conventional 
process  for  making  an  alternating  twisted  yarn  should  be  used. 

According  to  the  knowledge  obtained  by  the  inventors  of  the  present  invention,  the  formation  of  an 
alternatingly  twisted  yarn  through  a  false  twisting  partly  depends  on  the  false  twisting  device  and  the 
upstream  side  thereof;  however,  the  formation  per  se  of  an  alternating  twisted  yarn  is  effected  downstream 
of  the  false  twisting  device.  When  a  yarn  located  downstream  of  a  false  twisting  device  in  a  conventional 
method  is  observed,  various  conditions  occur  wherein  undetwisted  portions  are  formed,  over  detwisted 
portions  are  formed  and  non-twisted  portions  are  formed.  Undetwisted  portions  are  formed  through 
various  methods  which  are  classified  into  two  cases,  i.e., (1)  a  case  wherein  undetwisted  portions  which  are 
being  formed  are  rotated  in  a  false  twisting  direction  at  a  rotating  speed  depending  upon  the  twist  density, 
and  (2)  a  case  wherein  they  are  rotated  at  a  rotating  speed  lower  than  that  of  case  (1)  or  are  not  rotated  at 
all.  In  the  second  case,  the  twist  number  upstream  of  the  false  twisting  device  is  decreased.  The  formation 
of  the  over  detwisted  portions  is  followed  by  the  increase  of  the  twist  number  upstream  of  said  false 
twisting  device,  and  the  non-twisted  portions  are  formed  as  a  transient  phenomenon  or  are  formed 
successively  between  the  undetwisted  portions  and  the  excessively  detwisted  portions. 

Contrary  to  this,  when  a  portion  just  below  a  false  twisting  device  and  a  portion  further  downstream  of 
the  portion  are  observed,  no  undetwisted  portions  are  newly  formed  at  these  portions.  When  undetwisted 
portions  are  formed  by  rotation  of  the  yarn  downstream  of  the  false  twisting  device,  the  over  detwisted 
portions  are  successively  formed  because  the  downstream  part  of  the  undetwisted  portions  are  untwisted 
or  because  the  non-twisted  portions  which  are  located  downstream  of  the  undetwisted  portions  are 
twisted.  In  some  cases,  the  non-twisted  portions  are  formed  by  offsetting  the  twists  both  of  the 
undetwisted  portions  and  the  over  detwisted  p o r t i o n s .  

In  conventional  methods,  there  were  various  mechanisms for forming  alternatingly  twisted  yarn  as 
described  above,  however,  the  alternatingly  obtained  twisted  yarns  had  many  defects  as  described  above. 

Contrary  to  this,  the  present  invention  is  based  on  the  knowledge  that  the  formation  of  undetwisted 
portions  just  downstream  of  the  false  twisting  device  which  can  be  occasionally  observed  in  the 
above-described  conventional  methods  is  the  most  effective  for  forming the  desired  alternatingly  twisted 
yarn,  and  according  to  the  present  invention,  it  is  provided that  such  a formation  is  approximately  always 
continued,  and  the  twist  condition  of  the  undetwisted  portion  with  rotation  is  brought  to  a  condition  similar 
to  a  false  twisting  condition  upstream  of  the  false  twisting  device.  In  other  words,  a  condition  wherein  the 
false  twist  imparted  region  transmitted  downstream  of  the  false  twisting  device  is  always  continued.  As  a 
result  of  the  application  of  such  condition,  the  front  end  of  the-  false twist  imparted  region  located 
downstream  of  the  false  twisting  device  is  rotated,  and  the  rotating  portion  untwists  both  the  rear  portion 
of  the  undetwisted  portion  which  has  been  previously  formed  and  the  front  end  portion  of  itself  so  that 
excessively  detwisted  portions  are  successively  formed,  and-so  that  the  front  end  of  the  false  twist 
imparted  region  is  moved  downstream.  The  rotation  of  the  front  end  of  the  false  twist  imparted  region  is 
stopped  when  it  is  held  by  means  of  delivery  roller;  when  it  contacts  with  a  yarn  guide  or  the  like,  or  when 
the  torque  imparted  by  means  of  the  false  twisting  device  cannot.  be  transmitted.  Although  the  rotation  of 
the  front  end  of  the  false  twist  imparted  region  is  stopped",the  false-twisting  device  continues  to  impart 
torque  to  the  yarn,  and  therefore,  a  new  detwisting  point  is  created  between  the  front  end  of  the  false  twist 
imparted  region  and  the  false  twisting  device  at  each-moment  The  new  detwisting  point  becomes  a  new 
front  end  of  a  new  false  twist  imparted  region,  and accordingly,  the  above-mentioned  phenomenon  is 
repeated.  Thus  the  undetwisted  portions  and  the  over  detwisted  portions,  which  are  alternatingly 
distributed  along  the  yarn,  form  an  alternatingly  twisted yarn Under the above-described mechanism  for 
forming  an  alternatingly  twisted  yarn,  any  non-twisted  portions  are  approximately  not  formed  in  fact. 

As  described  above,  the  main  characteristics  of  a  mechanismfor forming  an  alternatinglytwisted  yarn 
according  to  the  present  invention  are  that,  at  least  at  a  location  just  downstream  of  the  false  twisting 
device,  a  false  twist  imparting  condition  is  always  taking  place,  and  that  the  rotation  of  the  front  end  of  the 



false  twist  imparted  region  is  necessarily  stopped  by  being  held  by  means  of  a  delivery  roller,  by  being 
contacted  with  a  guide  or  the  like,  or  because  the  rotational  force  imparted  by  the  false  twisting  device 
cannot  be  transmitted. 

Other  conditions  to  realize  the  mechanism  for  forming  an  alternatingly  twisted  yarn  of  the  present 
invention  having  the  above-explained  two  characteristics  are  to  take  some  matters  which  will  be  described 
later  into  consideration. 

According  to  the  present  invention,  there  are  three  types  of  characteristic  mechanisms  for  forming 
alternatingly  twisted  yarns  based  on  the  methods  for  stopping  the  rotation  of the  front  end  of  the  false  twist 
imparted  region,  and  the  mechanisms  respectively  provide  characteristic  yarn. 

In  the  first  type  of  mechanism,  the  front  end  is  positively  engaged  with  a  member  for  preventing  the 
transmission  of  the  rotation  of  the  yarn  at  the  downstream  side  of  the  false  twisting  device,  and  at  the  same 
time,  the  number  of  the  over  detwisted  portions  generated  between  the  false  twisting  device  and  the 
engaging  member,  is  always  one  or  less  than  one.  In  other  words,  the  specially  designed  alternatingly 
twisted  yarn  is  formed  by  always  retaining  a  false  twist  imparting  condition  at the  location  just  downstream 
of  the  false  twisting  device  and  by  preventing  the  transmisssion  of  the  rotation  of  the  yarn  downstream  so 
that  an  over  detwisted  portion  equal  to  or  less  than  one  is  always  formed  between  the  false  twisting  device 
and  the  engaging  member.  That  is,  all  various  front  ends  of  false  twist  imparted  regions,  which  are 
generated  as  time  passes,  are  made  to  arrive  at  the  engaging  member,  such  as  the  delivery  roller  or  the 
guide,  where  the  rotation  of  the  front  ends  is  stopped. 

The  above-explained  first  type  will  now  be  described  in  detail  with  reference  to  the  accompanying 
drawings.  In  Figure  1,  an  example  of  a  process  according  to  the  present  invention  for  manufacturing  a 
specially  designed  alternatingly  twisted  yarn  is  illustrated.  A  pair  of  feed  rollers  1  feed  a  supply  yarn  to  a 
pair  of  first  delivery  rollers  4  through  a  first  heater  device  2  and  a  false  twisting  device  3  which  imparts 
twists  into  the  supply  yarn,  and  the  twists  imparted  by  means  of  the  false  twisting  device  3  run  back  along 
the  yarn  to  the  heater  device  2  where  the  twists  are  heat  set.  A  second  heater  device  5  and  a  pair  of  second 
delivery  rollers  6  are  optionally  disposed  downstream  of  the  first  delivery  rollers  4.  Of  course,  in  some 
cases,  the  second  heater  device  5  and  the  second  delivery  rollers  6  may  be  omitted. 

The  member  for  preventing  the  transmission  of  the  rotation  of  the  yarn  to  the  downstream  may  be  the 
first  delivery  rollers  4;  however  instead,  another  engaging  member  8  may  be  disposed  at  a  location 
between  the  false  twisting  device  3  and  the  first  delivery  rollers  4  as  illustrated  by  the  broken  lines.  When 
such  additional  member  is  disposed,  the  member  may  be  of  a  stationary  type;  however,  it  is  preferable  that 
a  rotational  member,  for  example  a  rotating  guide  which  rotates  as  the  engaged  yarn  moves,  is  disposed 
because  such  a  member  has  a  high  effect  for  preventing  the  rotation  of  the  yarn  and  has  a  low  resistance 
against  the  movement  of  the  yarn.  A  combination  of  a  plurality  of  members  may  be  utilized  as  the  engaging 
member  8. 

The  false  twisting  device  3  imparts  a  rotational  force  to  the  yarn,  and  therefore,  the  yarn  located 
downstream  of  the  false  twisting  device  also  has  a  tendency  to  rotate  in  a  direction  the  same  as  that  of  the 
false  twisting.  Accordingly,  it  is  probable  that  the  yarn  located  downstream  of  the  false  twisting  device  is 
rotated  and  retains  the  false  twist  imparting  condition  while  the  false  twists  are  not  detwisted.  Such  a  false 
twist  imparting  condition,  i.e.,  undetwisted  condition,  may  receive  a  detwisting  operation  while  the  yarn  is 
treated  in  the  successive  processes.  It  is  preferable  that  in  a  yarn  made  according  to  the  present  invention, 
when  its  undetwisted  portions  are  subjected  to  a  detwisting  operation,  the  entire  twist  density  thereof  is 
not  gradually  decreased  but  only  a  part  of the  undetwisted  portion  is  untwisted,  and  the  twist  density  in  the 
undetwisted  portion  is  substantially  unchanged  and  the  length  thereof  is  gradually  shortened,  and  the 
portions  which  have  been  untwisted  absorb  a  lot  of  twists  and  change  into  over  detwisted  portions.  To 
achieve  such  a  property  concerning  detwisting,  it  is  preferable  that  the  undetwisted  portions  have  a 
coherently  high  compact  portion  with  twist  and  high  torsional  rigidity,  and  once  they  are  detwisted,  they 
lose  their  cohesion  and  decrease  their  torsion  rigidity.  Such  a  requirement  will  be  satisfied  by,  for  example 
an  appropriate  fusing,  i.e.,  a  part  of  or  all  the  fusing  in  the  undetwisted  portions  may  be  removed  when  they 
are  subjected  to  detwisting.  If  a  heating  temperature  is  selected  taking  the  material  of  the  supply  yarn  and 
the  material  and  quantity  of  the  finishing,  such  as  oil,  into  consideration,  such  fusing  can  be  obtained. 

In  a  process  according  to  the  present  invention,  an  engaging  member,  such  as  the  delivery  roller  or 
guide,  for  preventing  the  transmission  of  the  rotation  of  the  yarn  to  downstream  is  specially  arranged  at  a 
location  downstream  from  the  false  twisting  device. 

Figures  3,4,5  a n d   6  are  model  views  illustrating  mechanisms  for  forming  alternatingly  twisted  yarns  of 
this  type  as  time  elapses  from  to  to  t"  t2  . . . . . ,   in  these  figures,  T  denotes  a  stationary  false  twisting  point; 
G,  stationary  point  for  preventing  rotation  by  means  of  the  engaging  member;  P,  a  boundary  between  the 
undetwisted  portion  and  the  over  detwisted  portion;  and  Q,  a  point  where  detwisting  occurs.  The  length 
between  the  false  twisting  point  T  and  the  rotation  preventing  point  G  is  denoted  by  L.  In  Figures  3, 4,  5 and 
6,  a  condition  is  assumed  that  at  time  to  the  front  end  P,  of  the  false  twist  imparted  region  arrives  at  point  G. 
Under  this  condition,  downstream  of  the  point  P,  the  over  detwisted  portion  is  located,  and  the  upstream  of 
the  point  P,  is  under  a  undetwisted  condition  since  the  point  P,  is  located  within  the  false  twisting  imparting 
region.  The  rotational  force  is  applied  to  the  yarn  at  point T,  and  since  at the  point  P,,  which  is  located  at the 
point  G  at  time  to,  cannot  be  rotated,  untwisting  occurs  at  an  undetermined  point  Q,  located  between  the 
point  T  and  the  point  G. 



Thereafter,  the  point  P,  and  the  point  Q,  are  moved  downstream.  The  portion  which  has  been 
subjected  to  detwisting  changes  to  the  over  detwisted  condition  and  the  torque  therein  is  balanced,  both 
ends  of  the  over  detwisted  portion  are  denoted  by  P2  and  P3.  The  portion  between  the  points  P,  and  P2 
moves  downward  while  it  retains  an  original  over  detwisted  portion,  and  the  portion  between  the  points  P2 
and  P3  moves  downstream  while  its  length  increases. 

The  point  P3  moves  downstream  as  the  front  end  of  a  new  false  twist  imparted  region  and  arrives  at 
point  G  (at  time  t6  in  Figure  3;  time t4  in  Figure  4;  time  t8  in  Figure  5;  and  time  t3  in  Figure  6),  then  a  condition 
similar  to  that  at  time  to  appears.  A  new  undetermined  untwisting  point  Q2  is  formed  and  procedures 
similar  to  those  described  above  are  repeated. 

It  should  be  noted  that  under  the  above-explained  condition  and  in  general,  the  total  twist  in  both  a 
yarn  portion  which  is  being  treated  and  a  yarn  portion  which  is  successive  to  the  former  yarn  portion  is 
constant  and  unchanged.  The  total  twist  in  the  yarn  portion  located  upstream  of  the  point  T  is  constant  if 
the  false  twisting  is  effected  while  stationary.  In  addition,  the  total  twist  in  the  yarn  portion  located 
downstream  of  the  point  P,  is  unchanged  and  constant  since  the  yarn  portion  has  already  been  treated. 

Accordingly,  the  total  twist  between  the  point  T  and  the  point  P,  is  constant.  More  specifically, 
The  total  twist  between  the  point  T  and  the  point  P, 

=TG a  (at  time  to) 
=TG·  a-P2P3·  β+P1 P2.  a  (at time t6  in  Figure 3;  at time t4 in  Figure 4;  at time t8  in  Figure 5;  and  at time 

t3  in  Figure  6) 

where  a  denotes  the  twist  density  in  the  undetwisted  portion;  and  β  denotes  the  twist  density  in  the  over 
detwisted  portion  which  is  in  a  torque  balanced  condition  with  the  undetwisted  portion. 

Accordingly,  the  following  equation  is  obtained. 

Therefore,  the  equation  (1)  is  obtained. 

The  equation  (1)  thus  obtained  means  that  the  ratio  between  the  length P1P2 the  undetwisted  portion 
and  the  length  P2P3 of  the  over  detwisted  portion  which  is  formed  at  a  location  upstream  and  adjacent 
thereto  is  determined  by  the  twist  densities  and  is  constant. 

A  further  explanation  will  now  be  described  in  detail  with  reference  to  Figures  3  and  4.  In  Figure  3,  a 
procedure  wherein  untwisting  takes  place  at  only  point  P3  is  illustrated,  and  the  over  detwisted  portion 
between  P2  and  P3  is  moved  downstream  while  the  length  thereof  is  increased  upstream.  If  it  is  assumed 
that  the  detwisting  occurs  at  a  point  Q1  where  the  distance  Q1P1 is  equal  to  I,  at  time  t6  the  equation  (4)  is 
satisfied. 

Utilizing  the  equations  (1)  and  (4),  the following  equation  is  obtained.  

In  Figure  4,  originally  the  point  P2  is  given  priority to  be  untwisted,  the  over  detwisted  portion  between 
P2  and  P3  is  moved  downstream  while  the  length  thereof  is  increased  downstream.  However,  after  the  time 
t2  when  the  point  P2  arrives  at  the  point  G,  detwisting  cannot  occur  at  point  P2  but  takes  place  at  the  point  P3, 
in  other  words,  the  length  of  the  over  detwisted  portion  is  increased  upstream,  and  the  following  equation 
is  obtained. 

The  number  of  twists  between  the  points  T  and  P1 

= TG·a  (at  time  to) 

= TP3.  a-P2P3  β+P1P2. a  (at  time  t2) 

=(TG-P2P3).a-P2P3.β+P1P2. a (at time t2) 

Therefore,  the  equation  (2)  is  obtained. 

If  it  is  assumed  that  the  detwisting  is  commenced  at  time  to  at  a  point Q,  where  the  distance  between  Q, 
and  P,  is  equal  to  I,  at  time  t2,  following  equation  is  satisfied. 



accordingly,  the  equation  (3)  is  obtained. 

Substituting  the  equation  (3)  into  equation  (2), 

and  therefore,  the  equation  (5)  is  obtained. 

Incidentally,  at  time  t4,  the  following  equation  is  satisfied. 

Utilizing  the  above-explained  equation  (1), 

As  explained  above,  if  a  member  G  for  preventing  the  downstream  transmission  of  the  rotation  in  a 
yarn  is  utilized,  the  point  P3  does  not  move  downstream  across  the  point  G  as  illustrated  in  Figures  3  and  4, 
and  at  the  same  time  the  length  of  the  undetwisted  portion P1P2 can  be  controlled.  More  specifically,  in  the 
case  illustrated  in  Figure  3,  as  described  in  the  equation  (4),  P1p2= l,  and 

In  the  case  illustrated  in  Figure  4,  as  described  in  the  equation  (5), 

In  an  actual  process,  both  cases  illustrated  in  Figures  3  and  4  may  occur,  and  besides,  a  case  which  is 
located  at  the  intermediate  of  the  cases  illustrated  in  Figures  3  and  4  may  also  take  place.  In  other  words, 
before  point  P2  arrives  at  point  G,  detwisting  may  occur  alternatingly  at  point  P2  and  point  P3  (Figure  5)  or 
simultaneously  at  both  points  P2  and  P3  (Figure  6).  However,  in  any  case,  after  point  P2  has  arrived  at  point 
G,  detwisting  occurs  only  at  point  P3.  Accordingly,  when  the  detwisting  point  Q,  is  formed  at  a  point  which 
satisfies  =, =1  and  point  P3  advances  to  point  G,  the  length  P1P2 of  the  formed  undetwisted  portion 
satisfies  the  following  equation. 

Since  it  is  possible  that  the  point  Q,  may  be  formed  at  any  point  between  the  points  T  and  G,  I satisfies 
the  following  equation. 

Accordingly,  O<P1P2<L is  probable. 
In  other  words,  an  over  detwisted  portion  which  has  a  length  longer  than  the  length  L  between  the  points  T 
and  G  cannot  be  formed. 

Under  the  above-explained  mechanisms  for  forming  alternatingly  twisted  yarns  of  the  present 
invention,  as  mentioned  above,  since  the  occurrence  of  the  detwisting  point  Q  may  take  place  at  a  point 
between  the  points  T  and  G  at  a  relatively  uniform  probability,  the  lengths  of  the  undetwisted  portions  and 
the  over  detwisted  portions  are  distributed  along  an  approximate  rectangular  shape  rather  than  a  normal 
distribution,  and  there  is  great  variation  in  the  lengths.  The  above-described  mechanisms  are  suitable  for 
obtaining  alternatingly  detwisted  yarns  which  result  in  patterns  with  a  uniform  heather  like  feeling. 

When  a  process  according  to  the  present  invention  is  carried  out,  an  engaging  member  contacting  only 
with  yarn  is  disposed  downstream  of  the  false  twisting  device  though,  if  it  does  not  function  well  to  prevent 
the  downstream  transmission  of  the  rotation  of  the  yarn,  the  mechanisms  for  forming  alternatingly  twisted 
yarns  which  were  explained  above  with  reference  to  Figures  3,  4,  5  and  6  cannot  be  achieved.  Therefore, 
such  an  engaging  member  is  not  suitable,  and  a  careful  consideration  concerning  such  point  should  be 
taken.  In  conclusion,  even  if  an  engaging  member  is  disposed,  the  engaging  member  does  not  serve  as  a 
member  for  preventing  the  rotation  of  a  yarn  according  to  the  present  invention  when  it  includes  one  or 
both  of  the  following  problems- 

a.  The  location  where  the  member  is  disposed  is  inappropriate. 



b.  The  member  has  a  very  small  function  for  preventing  the  rotation  of  the  yarn,  though  the  location 
thereof  is  adequate,  and  accordingly,  in  fact  the  member  does  not  prevent  the  transmission  of  the  rotation 
of  the  yarn,  and  as  a  result,  the  point  Q  occurs  after  the  point  P,  or  P3  is  transmitted  across  the  point  G. 

Under  such  a  mechanism  for  forming  alternatingly  twisted  yarn,  the  relationships  expressed  in  the 
above-described  equations  cannot  be  found. 

In  the  most  preferable  embodiment  of  the  process  for  manufacturing  a  specially  designed  alternatingly 
twisted  yarn  according  to  the  present  invention,  a  thermoplastic  synthetic  multifilament  yarn  is  subjected 
to  a  false  twisting  by  means  of  a  false  twisting  device,  and  after  the  yarn  is  passed  through  the  false 
twisting  device,  the  yarn  is  retained  in  a  false  twist  imparted  condition  at  a  location  at  least  adjacent  to  the 
false  twisting  device,  the  multifilament  yarn  is  engaged  with  a  member  for  preventing  transmission  of  the 
rotation  of  the  yarn  disposed  downstream  of  the  false  twisting  device,  wherein  the  member  is  arranged  at 
such  a  location  that  the  number  of  the  over  detwisted  portions,  which  are  generated  between  the  false 
twisting  device  and  the  member  for  preventing  the  transmission  of  the  rotation  of  the  yarn  is  always  at 
most  one.  According  to  this  embodiment,  when  a  detwisting  point  Q,  is  formed  and  a  front  end  P3  of  the 
false  twist  imparted  region  is  formed,  only  after  the  point  P3  arrives  at  the  point  G,  a  new  detwisting  point 
Q2  is  generated.  More  specifically  if  the  distance  L  between  the  points  T  and  G  is  set  relatively  short,  the 
generation  of  a  new  Q2  before  the  point  P3  arrives  at  the  point  G  can  be  prevented  from  occurring.  When  a 
yarn  is  treated,  the  length  of  the  undetwisted  portions  are  distributed  between  zero  and  L  as  explained 
above.  If the  above-explained  embodiment  is  applied  to  an  actual  commercial  process  wherein  a  number  of 
yarns  are  simultaneously  manufactured,  the  distribution  of  the  lengths  of  the  compact  undetwisted 
portions  can  be  uniformalized  between  the  yarns  processed  in  different  treating  units. 

A  model  view  of  a  yarn  made  according  to  the  present  invention  is  illustrated  in  Figure  2,  wherein  if  the 
length  ai,  denoting  the  length  of  either  the  undetwisted  portion  or  the  over  detwisted  portion,  is  long,  the 
corresponding  length  b,  is  also  long;  and  if  the  former  a  is  short,  correspondingly  the  latter  b,  is  also  short. 
On  the  other  hand,  between  the  portions  except  for  the  corresponding  portions  a  and  b,,  there  is  no 
predetermined  relationship.  Accordingly,  the  length  which  is  the  sum  of  a  and  b,  distributes  randomly,  and 
when  a  woven  fabric  is  manufactured  from  such  a  yarn,  the  woven  fabric  can  provide  patterns  which  are 
uniformly  distributed  and  have  a  slight  heather  like  feeling. 

Since  a  yarn  made  by  the  process  of  the  present  invention  is  obtained  through  false  twisting,  the 
structure  of  the  yarn  is  characterized  in  that  the  yarn  is  a  multifilament  yarn  and  has  false  twisted  crimps 
therein,  and  the  Z-twist  portion  (or  S-twist  portion)  is  a  compact  twist  yarn  portion  wherein  the  crimp 
configuration  of  the  filaments  is  consistent  with  the  twist  structure  of  the  yarn,  and  the  S-twist  portion  (or 
Z-twist  portion)  is  a  bulky  twist  yarn  portion  wherein  crimp  configuration  of  the  filaments  appear  in  the 
twist  structure  of  the  yarn.  As  to  which  portion  of  the  S-  or  Z-portion  may  be  used  as  a  compact  or  bulky 
twist  yarn  portion,  this  can  be  selected  by  setting  the  false  twisting  direction  at  will,  and  the  above 
explained  relationships  expressed  in  the  equations  can  be  applied  to  the  portions. 

In  addition  to  (1)  a  case  illustrated  in  Figure  3  wherein  the  point  P3  is  given  priority  to  commence 
detwisting  or  (2)  a  case  illustrated  in  Figure  4  wherein  the  point  P2  is  given  priority  to  commence  detwisting, 
there  is  (3)  a  case  illustrated  in  Figure  6  wherein  detwisting  simultaneously  occurs  at  the  points  P3  and  P2, 
and  (4)  a  case  illustrated  in  Figure  5  wherein  detwisting  alternatingly  takes  place  at  the  points  P3  and  P2.  In 
either  case,  if  the  front  end  P,  of  the  false  twist  imparted  region  arrives  at  the  point  G  so  that  a  detwisting 
point  Q,  is  formed,  and  then  a  new front  end  P3  of  a  new  false  twist  imparted  region  arrives  at  the  point  G  so 
that  a  new  detwisting  point  Q2  is  formed,  the  length P1P2 of  the  undetwisted  portion  formed  between  the 
points  P,  and  P2  and  the  length P2P3 of  the  over  detwisted  portion  formed  between  the  points  P2  and  P3 
always  satisfy  the  equation  (1). 

As  described  above,  a  specially  designed  alternatingly  twisted  yarn  made  by  the  present  invention  has: 
the  length  of  undetwisted  portions P1P2 formed  when  the  front  end  P3  of  the  false  twist  imparted  region 
arrived  at  the  point  G;  and  the  length  of  an  over  detwisted  portion P1P3 formed  adjacent  to  and  upstream  of 
the  undetwisted  portion.  The  lengths P1P2 and P1P3 satisfy  the  equation  (1);  however  the  length  of  the  over 
detwisted  portion  does  not  have  any  predetermined  relationship  with  the  length  of  a  undetwisted  portion 
which  is  formed  adjacent  to  and  upstream  of  the  excessively  detwisted  portion.  In  short,  an  alternatingly 
twisted  yarn  of  the  present  invention  alternatingly  has  S-twist  portions  and  Z-twist  portions  which  vary  in 
their  lengths  distributed  along  the  length  of  the  yarn,  and  there  is  a  positive  high  correlation  between 
lengths  of  the  S-twist  portion  and  the  length  of  the  Z-twist  portion  adjacent  at  one  direction  of  the 
corresponding  S-twist  portion,  but  there  is  low  correlation  between  the  length  of  the  S-twist  portion  and 
the  length  of  the  Z-twist  portion  adjacent  at  the  opposite  direction  of  the  corresponding  S-twist  portion. 

A  model  view  of  a  structure  of  an  alternatingly  twisted  yarn  made  by  the  process  of  the  present 
invention  is  exemplified  in  Figure  2.  The  term  "positive  high  correlation"  means  that  the  correlation 
coefficient  which  will  be  defined  below  is  at  least  0.7,  and  the  term  "low  correlation"  means  that  the 
correlation  coefficient  is  in  a  range  between  -0.3  and  0.3.  More  specifically  the  following  equations  (I)  and 
(11)  are  satisfied. 



In  the  present  invention  the  number  n  used  in  the  above  equations  (I)  and  (II)  must  be  between  100  and  600. 
The  symbols  "a"  and  "6"  means  an  average  of  a  and  b,  (wherein  i=1,  2,  ...  n),  respectively. 

In  a  second  type  of  mechanism  for  forming  alternatingly  twisted  yarn  according  to  the  process  of  the 
present  invention,  S-twist  portions  and  Z-twist  portions  are  made  relatively  long,  and  the  lengths  of  these 
portions  are  randomly  varied.  More  specifically,  a  process  for  manufacturing  a  specially  designed 
alternatingly  twisted  yarn  is  characterized  in  that  a  thermoplastic  synthetic  multifilament  yarn  is  subjected 
to  false  twisting  by  means  of  a  false  twisting  device,  and  after  the  yarn  is  passed  through  the  false  twisting 
device,  the  yarn  is  retained  in  a  false  twist  imparted  condition  at  a  location  at  least  adjacent  to  the  false 
twisting  device,  and  in  addition,  an  over  detwisted  portion  always  exists  between  the  false  twisting  device 
and  a  member,  which  the  yarn  from  the  false  twisting  device  contacts  first. 

The  above-described  term  "member  which  the  yarn  contacts  first"  means  a  member,  such  as  a 
delivery  roller  or  a  yarn  guide  utilized  to  change  a  yarn  passage,  which  is  similar  to  the  member  which  was 
explained  in  connection  with  the  first  type  mechanism  and  which  was  used  to  prevent  the  downstream 
transmission  of  the  rotation  of  the  yarn,  and  the  term  does  not  include  a  member  which  only  contacts  a 
yarn  and  which  substantially  does  not  have  the  function  of  preventing  the  transmission. 

In  this  type  of  mechanism  the  stoppage  of  the  rotation  of  the  front  end  of  the  false  twist  imparted 
region  is  carried  out  by  applying  a  mechanism  wherein  the  rotational  force  imparted  by  the  false  twisting 
device  cannot  be  transmitted,  and  a  contacting  member  is  so  arranged  that  an  over  detwisted  portion 
always  exists  between  the  false  twisting  device  and  the  member,  which  the  yarn  from  the  false  twisting 
device  contacts  first.  To  carry  out  the  above  explained  manufacturing  mechanism  of  the  present  invention, 
a  false  twisting  texturing  machine  illustrated  in  Figure  1  can  be  utilized. 

Figures  7, 8,  9 and  10  are  model  views  illustrating  mechanisms  for  forming  alternatingly  twisted  yarns 
in  the  process  of  the  present  invention  belonging  to  this  type,  wherein  the  changes  are  illustrated  as  time 
elapses  from  to  to  t,  and  t2.  In  these  figures,  T  denotes  a  false  twisting  point;  G,  a  contacting  point  where  the 
yarn  departing  from  the  false  twisting  device  contacts  first;  P,  a  boundary  between  a  undetwisted  portion 
and  an  over  detwisted  portion;  and  Q,  an  untwisting  commencing  point. 

In  Figures  7, 8,  9  and  10,  it  is  assumed  that  at  time  to  the  front  end  P,  of  the  false  twist  imparted  region 
reaches  an  undetermined  point  X,  located  upstream  of  the  point  G,  where  the  rotational  force  imparted  by 
the  false  twisting  device  cannot  be  transmitted  downstream  to  an  extent,  that  the  portion  located 
downstream  of  the  point  P,  is  an  over  detwisted  portion,  and  that  the  portion  located  upstream  of  the  point 
P,  is  a  false  twist  imparted  region  and  is  under  compact  undetwisted  condition.  The  portion  located  at  the 
point  P,  cannot  now  be  rotated,  and  accordingly,  detwisting  is  commenced  at  an  undetermined  point  Q, 
located  between  the  point  T  and  the  point  P,. 

Thereafter,  the  points  P,  and  Q,  are  moved  downstream  at  a  speed  equal  to  that  of  the  yarn.  The 
detwisted  yarn  portion  changes  into  an  excessively  detwisted  condition,  and  torque  therein  is  balanced. 
Both  ends  of  the  over  detwisted  portion  are  denoted  by  P2  and  P3.  The  portion  between  the  points  P,  and  Pz 
is  moved  downstream  as  an  undetwisted  portion,  and  the  portion between  the  points  P2  and  P3 is  moved 
downstream  as  an  over  detwisted  portion  while  the  length  thereof  increases. 

The  point  P3  moves  downstream  as  a  front  end  of  a  new  false  twist  imparted  region,  and  finally  it 
reaches  an  undetermined  point  Y  where  the  rotational  force  imparted  by the  false  twisting  device  cannot  be 
transmitted  downstream  (at  time  t2  in  Figures  7  through  10),  and  then  a  condition  similar  to  that  at  time  to 
takes  place,  and  procedure  similar  to  that  described  above  is  repeated. 

In  the  case  illustrated  in  Figure  7,  detwisting  occurs  only  at  the  point  P3,  and  the  over  detwisted  portion 
between  the  points  P2  and  P3  moves  downstream  while  the  length  thereof  is  increased  upstream.  In  Figure 
8,  the  point  P2  has  a  priority  for  detwisting  at  the  first  stage,  and  the  over  detwisted  portion  between  the 
points  P2  and  P3  moves  downstream  while  the  length  thereof  is  increased  downstream.  However,  after  the 
time  t1,  the  detwisting  does  not  occur  at  the  point  P2  but  at  the  point  P3,  i.e.,  a  detwisting  wherein  the  length 
thereof  is  increased  upstream  takes  place.  In  Figure  9,  as  time  elapses  from  time  to  to  tz,  the  detwisting  is 
simultaneously  advanced  downstream  and  upstream  from  the  point  Q,,  and  accordingly,  the  length  of  the 



over  detwisted  portion  between  the  points  P2  and  P3  is  increased  in  both  upstream  and  downstream 
directions.  The  front  end  P3  of  the  new  false  twist  imparted  region  moves  downstream.  In  Figure  10,  only  at 
the  point  P2  detwisting  occurs  after  the  point  Q,  is  formed  and  before  the  point  Q2  is  formed.  In  an  actual 
and  commercial  texturing  process,  the  above  described  various  procedures  for  forming  over  detwisted 
portions  take  place  at  random. 

As  will  be  apparent  from  Figures  7  through  9,  the  number  of  the  over  detwisted  portions  located 
between  T  and  G  is  one  at  times  to  and  t2  and  is  two  at  time  t,.  In  this  type  of  mechanism  an  over  detwisted 
portion  always  exists  between  T  and  G. 

As will  be  obvious  from  Figures  7  through  10,  if  the  position  of  the  contacting  member,  i.e.,  the  point  G, 
by  which  the  yarn  passage  is  changed,  is  set  at  a  position  which  is  reached  by  the  front  end  of  the  false  twist 
imparted  region,  i.e.,  a  mechanism  wherein  any  over  detwisted  portion  does  not  exist  temporarily  is 
utilized,  the  length  of  the  formed  undetwisted  portion  is  restricted  by  the  point  G,  and  correspondingly  also 
the  length  of  the  over  detwisted  portions  is  restricted.  Accordingly,  long  S-twist  portions  or  long  Z-twist 
portions  cannot  be  formed,  and  such  a  location  is  not  preferable. 

According  to  this  type  of  mechanism,  a  yarn  of  the  present  invention  can  be  obtained  which  has 
relatively  long  S-twist  portions  and  Z-twist  portions.  In  addition,  since  the  points  X  and  Y,  especially, 
detwisting  commencing  points  Q,  and  Q2,  in  Figures  7  and  10  may  be  located  at  random  between  T  and  G, 
(more  specifically,  the  point  Q,  may  be  located  at  random  between  X  and  T  and  the  point  Q2  may  be  located 
randomly  between  Y  and  T),  the  lengths  of  the  portions  can  be  varied. 

.  A  third  type  mechanism  for  forming  alternatingly  twisted  yarn  by  the  process  of  the  present  invention 
provides  a  method  of  manufacturing  a  specially  designed  alternatingly  twisted  yarn,  in  which  relatively 
long  undetwisted  portions  and  over  detwisted  portions  can  be  formed  and  in  which,  the  coefficients  of 
variation,  i.e.,  the  variations  in  the  average  lengths,  of the  undetwisted  portions  and  the  over  detwisted 
portions  can  relatively  be  equalized  even  when  many  yarns  are  simultaneously  manufactured  by  means  of 
a  multiplicity  of  yarn  treating  units  in  a  machine.  Accordingly,  this  type  of  mechanism  is  desirable  for  a 
commercial  operation.  If  alternatingly  twisted  yarn  having  relatively  long  S-twist  and  Z-twist  portions  is 
utilized  as  a  warp  of  a  woven  fabric  in  a  weaving  operation,  the  S-  and  Z-twists  may  not  be  diminished 
when  the  yarn  is  beaten,  in  other  words,  the  S-  and  Z-twists  in  the  yarn  may  probably  remain,  and 
accordingly,  the  obtained  woven  fabric  can  have  a  handling  similar  to  that  obtained  by  a  hard  twist  yarn 
and  patterns  with  a  slight  heather  like  feeling. 

To  obtain  the  above  described  object,  a  process  for  manufacturing  an  alternatingly  twisted  yarn  of  this 
type  of  the  present  invention  has  the  following  characteristics.  At  a  location  just  downstream  of  the  false 
twisting  device  a  false  twist  imparted  condition  is  always  retained;  and  an  engaging  member  is  arranged 
close  to  the  furthest  downstream  position  which  can  be  reached  by  this  yarn  portion  retained  in  the  false 
twist  imparted  condition  while  the  yarn  is  being  rotated  (i.e.,  the  ultimate  position  where  the  rotation  of  the 
yarn  is  stopped).  There  are  two  cases,  i.e.,  case  (1),  wherein  the  furthest  downstream  end  of  the  yarn  in  the 
false  twist  imparted  condition  arrives  at  the  engaging  member  by  which  downstream  transmission  of  the 
rotation  of  the  yarn  is  prevented,  and  case  (2),  wherein  the  end  does  not  arrive  at  the  engaging  member.  As 
time  elapses,  both  cases  (1)  and  (2)  occur  randomly. 

An  embodiment  of  this  type  will  now  be  explained  in  detail  with  reference  to  the  accompanying 
drawings.  .. 

A  false  twisting  texturing  machine  having  a  construction  similar  to  that  illustrated  in  Figure  1  can  be 
utilized  to  carry  out  the  above-described  process for manufacturing  an  atternatingty  twisted  yarn  according 
to  the  present  invention. 

The  present  mechanism  for  forming  alternatingly  twisted  yarn  comprises  the  procedure  illustrated  in 
Figure  3  through  6  concerning  the  first  type  mechanism  and  the  procedure  illustrated  in  Figures  7  through 
10  regarding  the  second  type  mechanism,  and  these  procedures  occur  randomly  as  time  elapses.  Figure  11 
is  a  model  view  illustrating  a  mechanism  of  this  type  from  time  to  to  t, ...  as  time  elapses.  In  Figure  11,  it  is 
assumed  that  the  front  end  P,  of  the  false  twist  imparted  region  reaches  the  point  G  at  time  to.  In  this  case, 
the  portion  located  downstream  of  the  point  P,  is  an  over  detwisted  portion,  and  the  portion  located 
upstream  of  the  point  P,  is  a  false  twist  imparted  region  and  is  under  undetwisted  condition.  A  rotational 
force  is  applied  at  the  point  T,  however,  the  point  P,  now  located  at  the  point  G  cannot  rotate,  and 
accordingly,  detwisting  is  commenced  at  an  undetermined  point  Q,  located  between  the  points  T  and  P,. 

Thereafter,  the  points  P,  and  Q,  advance  downstream  at  a  speed  equal  to  that  of  the  yarn.  A  yarn 
portion  which  has  been  detwisted  is  changed  to  an  over  detwisted  condition,  and  the  torque  therein  is 
balanced,  and  the  both  ends  of  the  over  detwisted  portion  are  designated  by  P2  and  P3.  The  portion 
between  the  points  P,  and  P2  is  a  undetwisted  portion  and  moves  downstream,  and  the  portion  between 
the  points  P2  and  P3  is  an  over  detwisted  portion  and  moves  downstream  while  the  length  thereof  is 
increased. 

The  point  P3  moves  downstream  as  a  new  front  end  of  a  new  false  twist  imparted  region,  and  finally 
arrives  an  undetermined  point  X  where  the  rotation  cannot  be  transmitted  (at  time  t2)  so  that  a  condition 
wherein  the  rotation  cannot  be  transmitted  similar  to  that  at  time  to  occurs.  Accordingly,  a  new  detwisting 
point  Q2  which  is  undetermined  is  formed,  and  then  a  procedure  similar  to  that  described  above  repeats. 

In  an  actual  process,  there  are  various  modes  wherein  an  overdetwisted  portion  between  the  points  P2 
and  P3  moves  downstream  while  the  length  thereof  is  increased,  for  example,  modes  illustrated  in  Figures 



3  through  10  which  were  explained  above,  and  these  various  modes  take  place  alternately  and  in 
combination  with  the  same  yarn  treating  unit. 

In  the  present  type  of  mechanism  for  forming  an  alternating  twisted  yarn  by  the  process  of  the  present 
invention,  since  the  detwisting  point  Q  is  generated  relatively  randomly  at  a  relatively  uniform  probability 
at  an  undetermined  location  between  the  point T and  the  point  G  or X, and  since  the  location  of  the  point  X 
is  undetermined,  the  distributions  of  the  obtained  undetwisted  portions  and  the  over  detwisted  portions 
form  an  rectangular  distribution  rather  than  a  normal  distribution,  and  have  a  large  variation.  Therefore, 
this  mechanism  is  suitable  to  obtain  an  alternatingly  twisted  yarn  by  which  a  woven  or  knitted  fabric  having 
uniformly  distributed  patterns  with  a  heather  like  feeling  can  be  manufactured. 

When  this  type  of  mechanism  is  actually  utilized,  if  the  furthest  downstream  end  of  a  yarn  portion  in  a 
false  twist  imparted  condition  moving  downstream  always  engages  with  an  engaging  member  and  the 
rotation  of  the  end  is  stopped,  the  length  of  the  undetwisted  portion  formed  there  is  restricted,  and  at  the 
same  time  the  length  of  the  corresponding  over  detwisted  portion  is  also  restricted.  Accordingly,  relatively 
long  undetwisted  portions  and  over  detwisted  portions  cannot  be  formed,  and  therefore  the  above- 
described  condition  is not desirable.  Contrary  to  this,  if  the  rotation  of the  front  end  always  stops  before  the 
front  end  engages  with  the  engaging  member,  i.e.,  the  location  where  the  front  end  P3  of  the  false  twist 
imparted  region  is  entirely  free,  the  average  lengths  of  the  undetwisted  portions  and  the  over  detwisted 
portions  may  result  in  uneveness  between  the  treating  units  when  yarns  are  treated  at  a  multiplicity  of 
treating  units.  Therefore,  only  this  condition  is also  undesirable.  It  is  very  important that  the  location  where 
the  engaging  member  is  disposed  is  appropriately  adjusted.  In  conclusion,  it  is  preferable  for  an  actual  and 

commercial  operation  that  only  when  a  front  end  P3  of  a  false  twist  imparted  region  abnormally  advances 
beyond  the  length  usual  for  a  normal  treating  operation  so  that  an  excessive  length  which  is  longer  than  a 
desired  length  may  be  formed,  the  front  end  is  permitted  to  reach  the  point  G  so  that  generation  of  a  new 
detwisting  point  Q  is  enforced;  and  that  in  such  a  manner  the  upper  limit  of  the  undetwisted  portion  is 
provided  as  desired  so  that  uneveness  between  the  operational  units  can  be  reduced. 

In  all  the  embodiments  of  the  present  invention,  it  is  preferable  that  a  specially  designed  alternating 
twist  yarn  of  the  present  invention  has  S-twist  portions  and  Z-twist  portions,  the  length  of  which  are 
randomly  distributed,  and  that  the  coefficient  of  variation,  i.e.,  the  variation  of  the  lengths,  is  at  least  50%. 
In  this  case,  if  the  lengths  of  S-twist  portions  and/or  Z-twist  portions  are  extremely  randomly  distributed,  a 
woven  fabric  having  patterns  with  a  uniformly  distributed  heather  like  feeling  can  be  obtained. 

Based  on  the  knowledge  obtained  by  the  inventors  of  the  present  invention  during  the  present 
inventive  activity,  it  is  preferable  that  the  following  requirements  and  conditions  be  satisfied. 

(1)  The  operation  of  a  false  twisting  system  comprising  a  supply  means,  a  heating  means,  a  false 
twisting  means  and  delivery  means  is  not  substantially  varied  while  it  is  being  operated. 

(2)  The  obtained  yarn  is  in  hard  twist  condition  and  has  a  twist  contraction  of  between  several  and 
about  20%,  and  accordingly,  overfeed  condition  corresponding  to  the  twist  contraction  and/or  a  supply 
yarn  having  a  sufficient  elongation  should  be  utilized. 

(3)  When  the  undetwisted  portion  in  the  yarn  is  exposed  to  a  detwisting  operation,  the  entire  twist 
density  of  the  said  portion  is  not  gradually  decreased  but  only  a  part  of  said  portion  is  detwisted,  and  the 
portion  which  is  not  detwisted  substantially  retains  its  original  twist  density  and  gradually  becomes  short, 
whereby  the  detwisted  portion  is  successively  changed  into  an  over  detwisted  portion.  Therefore,  this 
property  should  fully  be  utilized. 

(4)  Since  the  twist  density  in  the  false  twisting  remains  as  that  in  the  undetwisted  portions,  it  is 
preferable  that  the  twist  number  of  the  false  twisting  be  high.  However,  if  the  false  twist  number  is 
excessively  high,  double  twists  may  be  caused  and  result  in  that  the  twists  transmitted  across  the  false 
twisting  device  may  be  varied  or  that  the  twisting  force  of  the  false  twisting  device  becomes  almost  the 
holding  limit  or  exceeds  the  limit  so  that  the  yarn  is  discontinuously  twisted,  and  accordingly,  non-twist 
portions  may  be  created.  It  is  preferable  that  the  false  twist  number  is  set  at  a  value  relatively  lower  than 
that  of  usual  false  twisting. 

(5)  Ballooning  should  be  as  small  as  possible  during  the  yarn  treating  operation,  and  it  is  preferable 
that  the  treatment  be  carried  out  under  a  stationary  ballooning  condition  where  ballooning  cannot  visually 
be  recognized. 

(6)  It  is  preferable  that  the  tension  in  the  yarn  located  downstream  of  the  false  twisting  device  be  as  low 
as  possible,  taking  the  construction  of  the  false  twisting  device  and  any  yarn  guide,  and  the  treatment 
conditions  into  consideration  so  that  the  resistance  from  the  false  twisting  device  and  the  yarn  guide  can  be 
small.  Especially  a  yarn  guide  should  not  be  used  if  possible,  and  if  such  a  yarn  guide  is  indispensable,  it  is 
preferable  that  a  rotatable  member  be  used  instead  of  the  fixed  member.  Furthermore,  if  such  a  fixed 
member  is  indispensable,  the  total  contacting  angles,  over  which  a  yarn  wraps  around  the  fixed  member, 
should  be  at  most  30  degrees. 

(7)  It  is  necessary  to  keep  the  types  and  the  constructions  of  the  false  twisting  device  and  the  yarn 
guides,  and  the  yarn  treating  conditions  in  mind,  so  that  yarn  is  not  subjected  to  a  high  abrasion  or  a 
change  of  yarn  passage  which  has  a  large  curvature. 

The  requirements  and  conditions  which  are  desirable  to  carry  out  a  method  of  the  present  invention 
are  not  limited  to  the  above-mentioned  seven  items,  however,  when  a  thermoplastic  multifilament  yarn  is 



false  twisted,  if  the  above-mentioned  seven  items  are  satisfied,  the  object  of  the  present  invention  can  be 
achieved. 

Examples 
Several  examples  of  the  present  invention  will  now  be  explained. 

Example  1 
Polyethylene  terephthalate  was  melt  spun  and  was  taken  up  at  a  speed  of  3000  m/min  so  that  a 

multifilament  yarn  of  137  denier/36  filament  was  obtained. 
The  yarn  was  drawn  at  a  draw  ratio  of  1.4  and  was  false  twisted  at  the  drawing  zone,  the  heating 

temperature  was  238°C  and  the  number  of  the  false  twists  was  3200  Turn/m.  The  heating  device  was  a 
contacting  plate,  the  length  of  which  was  1.5  m  and  the  radius  of  curvature  of  which  was  30  m,  having  a 
semi-circular  groove,  the  radius  of  which  was  2  mm  and  which  extended  along  the  yarn  passage.  The  false 
twisting  device  was  of  an  outer  surface  friction  type  provided  with  three  shafts.  The  distance  between  the 
heating  device  and  the  false  twisting  device  was  65  cm  and  a  second  contacting  plate,  the  length  of  which 
was  50  cm,  the  radius  of  curvature  of  which  was  10m,  was  disposed  therebetween  and  was  maintained  at  a 
temperature  of  40°C.  The  distance  between  the  false  twisting  device  and  the  delivery  device  was  40  cm,  and 
the  delivery  speed  was  520  m/min. 

Furthermore,  a  rotatable  guide  having  a  diameter  of  10  mm  was  disposed  at  a  position  20  mm 
downstream  of  the  false  twisting  device,  and  the  yarn  was  wrapped  therearound. 

A  yarn  alternatingly  having  undetwisted  portions  and  over  detwisted  portions  was  obtained.  The  twist 
density  of  the  undetwisted  portions  was  3000  Turn/m,  the  average  length  thereof  was  8.3  mm,  the 
maximum  length  thereof  was  20  mm,  and  the  ratio  of  the  lengths  thereof  to  the  entire  yarn  length  was 
36.5%.  The  twist  density  of  the  over  detwisted  portions  was  1720  Turn/m,  the  average  length  thereof  was 
14.4  mm,  the  maximum  length.thereof  was  32  mm,  and  the  ratio  of  the  lengths  thereof  to  the  entire  yarn 
length  was  63.5%. 

The  correlation  coefficient  between  the  lengths  of  the  undetwisted  portions  (a,)  and  the  lengths  of  the 
over  detwisted  portions  (b,)  located  adjacent  to  and  upstream  thereof  during  the  treating  operation,  which 
coefficient  was  calculated  by  the right term-equation  (I),  was  0.79.  Least  squares  method  was  applied  to 
(a,,  b,)  and  the  following  equation  was  obtained. 

b = 1 . 5 . 0 a + 2 , 0 ( m m )  

This  equation  means  that  a  is  approximately  proportional+b,  and  that,  in  addition,  a  constant  term  "2.0 
mm'  is  included.  The  inventors  of  the  present  invention  discovered  that  the  constant  term  corresponds  to  a 
yarn  length  which  was  moved after the front end of the false twist imparted  region  arrived  at  the  point  G 
and  before  the  detwisting  point  was  generated. 

The  correlation  coefficient  between  the  lengths  of  the  undetwisted  portions  (a,)  and  the  lengths  of  the 
over  detwisted  portions  (b,)  located  adjacent  thereto  and  downstream  thereof  during  the  treating  operation 
was  0.14. 

If the  distribution  of  the  lengths  (a,)  of the  undetwisted  portions  is  shown  in  a  histogram  with  a  width  of 
1  mm,  the  frequency  between  zero  and  12.5  mm  was  almost  constant, the  frequency  between  12.5  and  20 
was  gradually  and  linearly  decreased as the length increased, and the length more than 20 mm was zero. 
The  coefficient  of  variation  of  a,  was  60.0%. 

The  outer  diameter  of  the  undetwisted  portions  was  approximately  uniform  and  was  100  µm,  and  the 
outer  diameter  of  the  over  detwisted  portions  was  130  µm  in  their  average. 

The  yarn  obtained  through the above exptained process was further heat treated  and  then  a  woven 
fabric  (structure:  plain  weave  fabric;  warp  density:  87/inch  (3425/m);  and  weft  density:  84/inch  (3300°/m) 
was  manufactured.  In  the  woven  fabric,  the  undetwisted  portions  were  transparent  and  formed  an 
ornamental  effect  in  a  combination  of  the  warps  and  wefts,  and  the  patterns  were  visually  uniform. 

Since  the  fabric  was  hard  due  to  the  cohesion  in  the  yarn  and  due  to  the  hard  twist  effect,  it  was  treated 
by  means  of  caustic  soda  so  that  its  weight  was  decreased  by  23%,  and  a  hand  similar  to  that  of  cotton  voile 
was  obtained. 

The  thus  obtained  fabric  had  an  ornamental  effect,  which  was  superior  to  that  obtained  by  a 
conventional  yarn,  and  had  a  splendid  handling. 

Example  2 
In  Example  1,  the  rotational  guide  disposed  downstream  of  the  false  twisting  device  and  the 

engagement  of  the  yarn  therewith  were  changed  as  follows,  and  the  other  conditions  were  the  same  as 
those  in  Example  1. 

Test  No. 1:  The  wrapping  and  contacting  angle  between  the  rotational  guide  and  the  yarn  was  set  at 
45°. 

Test  No. 2:  A  second  rotational  guide  similar  to  the  rotational  guide  was  disposed  14  mm  downstream 
from  the  first  rotational  guide  so  that  the  yarn  was  passed  along  a  zigzag  (S-line)  passage,  and  the 
contacting  angle  of  each  guide  was  45°. 



The  yarns  thus  obtained  did  not  have  any  substantial  difference  from  those  of  Example  1. 
It  was  confirmed  that  the  contacting  angle  of  45°  in  Test  No.  1 was  sufficient  to  prevent  the  rotation  of 

the  yarn  from  being  transmitted. 
It  seemed  to  the  inventors  of  the  present  invention  that  the  second  rotational  guide  in  test  No.  2 did  not 

contribute  to  prevent  the  rotation  of  the  yarn,  however,  it  served  to  change  the  yarn  passage.  Accordingly, 
such  a  rotational  guide  may  be  required  in  an  actual  process. 

When  the  method  of  test  No. 2,  wherein  the  yarn  was  wrapped  around  the  two  rotational  guides  along 
a  S-line  and  was  fed  to  a  desired  direction,  was  compared  with  the  method  of  Example  1,  wherein  the  yarn 
was  wrapped  around  on  rotational  guide  for  360°,  the  operability  of  the  former  method  was  superior  to  that 
of  the  latter  method. 

Example  3 
In  Example  1,  the  location  of  the  rotational  guide  is  displaced  to  a  position  being  30  mm  from  and 

downstream  of  the  false  twisting  device,  and  the  other  conditions  were  the  same  as  those  in  Example  1. 
The  twist  density  of  the  undetwisted  portions  in  the  obtained  yarn  was  3000  Turn/m,  the  average 

length  thereof  was  12.4  mm,  and  the  maximum  length  thereof  was  30  mm,  and  the  ratio  of  the  lengths 
thereof  to  the  entire  length  of  the  yarn  was  37.6%. 

The  twist  density  of  the  over  detwisted  portions  in  the  obtained  yarn  was  1810  Turn/m,  the  average 
length  thereof  was  20.6  mm,  the  maximum  length  thereof  was  47  mm,  and  the  ratio  of  the  lengths  thereof 
to  the  entire  length  of  the  yarn  was  62.4%. 

Example  4 
In  the  Example  1,  the  rotational  guide  disposed  at  a  position  being  20  mm  from  and  downstream  of  the 

false  twisting  device  was  replaced  by  a  fixed  guide  made  of  titanium  oxide  ceramic  and  having  a  diameter 
of  8  mm,  and  the  contacting  angle  of  the  yarn  was  45°.  The  other  conditions  were  the  same  as  those  in 
Example  1. 

A  yarn  approximately  similar  to  that  of  Example  1  was  obtained.  More  specifically,  the  over  detwisted 
portions  were  slightly  longer  than  those  of  Example  1,  and  the  twist  density  thereof  was  a  little  bit  lower 
than  that  of  Example  1.  During  the  false  twisting,  100  photographs  of  the  yarn  running  between  a  location 
just  downstream  of  the  false  twisting  device  and  a  location  5  mm  downstream  from  the  false  twisting 
device  were  taken  utilizing  a  stroboscope  and  then  enlarged.  In  all  100  photographs,  the  yarn  located  just 
downstream  from  the  false  twisting  device  was  in  undetwisted  condition.  There  were  six  photographs 
illustrating  that  over  detwisted  portions  of  5  mm  in  length  were  included  in  the  yarn. 

Example  5 
False  twisting  was  carried  out  under  the  same  conditions  as  those  in  Example  1  except  that  any 

member  engaging  with  the  yarn  was  not  additionally  disposed. 
The  obtained  yarn  alternatingly  had  undetwisted  portions  and  over  detwisted  portions.  The  twist 

density  of  the  undetwisted  portions  was  3000  Turn/m,  the  average  length  thereof  was  70  mm,  the 
maximum  length  thereof  was  200  mm,  the  ratio  of  the  lengths  thereof  to  the  entire  length  of  the  yarn  was 
39.4%,  and  outer  diameter  thereof  was  approximately  100  pm.  The  twist  density  of  the  over  detwisted 
portions  was  1950  Turn/m,  the  average  length  was  107.5  mm,  the  ratio  of  the  lengths  thereof  to  the  entire 
yarn  length  was  60.6%,  and  the  outer  diameter  thereof  was  128  pm. 

The  yarn  obtained  through  the  above  explained  process  was  subjected  to  a  heat  treatment  by  passing 
through  a  heating  zone,  which  was  disposed  subsequent  to  the  above-explained  process,  which  was 
heated  at  a  temperature  of  237°C  and  the  length  of  which  was  1.2  m,  and  then  it  was  taken  up  at  a  speed  of 
520  m/min  so  that  the  torque  of  the  yarn  was  decreased  and  the  tensile  strength  thereof  was  increased. 
Thereafter,  a  woven  fabric  (structure:  plain  weave  fabric;  warp  density:  85/inch  (3350/m);  and  weft  density: 
82/inch  (3330/m)  was  obtained.  In  the  thus  obtained  fabric,  the  undetwisted  portions  were  transparent-like, 
and  several  undetwisted  portions  were  continuously  gathered  on  the  fabric.  The  gathered  undetwisted 
portions  in  the  wefts  and  the  warp  form  special  patterns  with  a  heather  like  feeling  on  the  fabric.  Although 
the  fabric  was  partially  not  uniform  and  uneven,  when  it  was  visually  observed  as  a  whole,  it  felt  uniform 
and  had  a  splendid  ornamental  appearance. 

Since  the  fabric  was  hard  due  to  the  cohesion  and  hard  twist  effects  in  the  yarn,  it  was  treated  by 
means  of  caustic  soda  so  that  its  weight  was  decreased  by  22%.  A  novel  and  comfortable  hand  of  crepe 
georgette  like  and  voile  like  utilizing  a  sea  island  cotton  was  obtained. 

In  the  above-explained  process,  a  traverser  was  disposed  at  a  position  50  mm  upstream  from  the  take 
up  device  so  that  the  yarn  engaging  position  in  the  take  up  device  was  varied  and  so  that  the  take  up  device 
was  protected.  This  traverser  almost  had  no  effect  on  the  formation  of  the  yarn. 

Example  6 
In  Example  5,  the  take  up  device  positioned  40  cm  downstream  from  the  false  twisting  device  along  the 

rotational  axis  thereof  was  further  displaced  in  a  perpendicular  direction  by  5  cm,  so  that  a  yarn  passed 
through  the  false  twisting  device  was  introduced  along  the  rotational  axis  and  was  wrapped  around  a  first 
rotational  guide  for  45°,  and  then  was  wrapped  around  a  second  rotational  guide  for  45°  and  introduced  in 



the  rotational  axis,  whereby  the  yarn  was  engaged  with  the  take  up  device.  The  other  conditions  were  the 
same  as  those  in  Example  1. 

The  distance  L  (mm),  which  was  equal  to  the  yarn  passage  between  the  false  twisting  device  and  the 
first  rotational  guide,  was  varied  between  7  and  300  mm.  The  relationships  between  the  distance  and  the 
average  lengths  and  the  maximum  lengths  of  the  undetwisted  portions  in  the  obtained  yarns  were 
researched. 

The  average  lengths  were  approximately  proportional  to  the  distance  L  if  L  was  between  7  and  100 
mm,  and  the  average  length  was  40.5  mm  for  L  equal  to  100  mm.  When  the  distance  L  was  between  100 
and  200  mm,  the  degree  of  increase  of  the  average  length  due  to  the  increase  of  the  distance  L  was 
gradually  decreased,  and  the  average  length  was  almost  constant,  i.e.,  about  70  mm  for  the  distance  L  of 
between  200  and  300  mm. 

The  maximum  length  was  approximately  equal  to  L  if  L  was  between  7  and  200  mm.  In  a  range  wherein 
L  was  between  200  and  300  mm,  the  maximum  length  was  about  200  mm  and  almost  did  not  vary. 

From  these  results,  it  was  confirmed  that  almost  all  the  front  ends  of  the  false  twist  imparted  regions, 
which  ends  were  repeatedly  generated  as  time  elapsed,  arrived  at  the  first  rotational  guide  when  L  was 
equal  to  or  less  than 100  mm;  that  when  L  exceeded  200  mm,  almost  none  of  the  front  ends  reached  the 
first  rotational  guide;  and  that  if  L  was  between  100  and  200  mm,  the  case  wherein  the  ends  arrived  at  the 
guide  and  the  cases  wherein  the  ends  did  not  arrive  randomly  occurred. 

From  the  above-described  results,  it  was  understood  that  some  members,  such  as  a  take  up  device,  a 
guide  which  changes  yarn  passage  so  as  to  introduce  it  to  the  take  up  device,  which  are  needed  to  be 
engaged  with  a  yarn  at  a  location  downstream  of  a  false  twisting  device  should  be  separated  from  the  false 
twisting  device  by  a  distance  of  at  least  200  mm.  This  is  because  the  maximum  arrival  distance  of  each  end 
of  a  false  twist  imparted  region  is  200  mm  in  a  direction  downstream  of  the  false  twisting  device. 

Example  7 
In  Example  6,  in  addition  to  the  temperature  of  237°C  for  the  false  twisting  machine,  235°  and  240° were 

utilized,  and  the  maximum  arrival  distances  of  the  front  ends  of  false.twist  imparted  region  were  measured. 
When  the  temperature  was  235°C,  the  distance  was  100  mm;  and  at  240°C,  250  mm. 

Example  8 
In  Example  5,  under  four  conditions,  wherein  between  a  location  200  mm  downstream  from  the  false 

twisting  device  and  the  take  up device, one fixed guide, two and three  fixed  guides,  and  one  fixed  guide  and 
one  rotational  guide  were  disposed,  the  yarn  engaging  conditions  were  researched. 

As  a  result,  it  was  confirmed  that  whether  or  not  a rotational  guide  is  disposed  or  wrapped  at  a 
contacting  angle  there  was  almost  no  effect  on  the  formation  of  a  yarn,  and  that  if  the  total  wrapped 
contacting  angle  about  a  fixed-guide  exceeds 30 , the ratio of the lengths  of  undetwisted  portions  to  the 
entire  yarn  length  was  decreased. 

It  was  also  confirmed  that  when  it  is  necessary  to  change  a  yarn  passage  between  a  false  twisting 
device  and  a  take  up  device, the fixed  guide can  be used if the turning  angle  is  equal  to  or  less  than  30°;  and 
if  the  turning  angle  is  more tHan 30°, the warapped  contacting  angle  may  be  less  than.  30°  by  utilizing  a 
rotatable  member. 

Example  9 
According  to  a  false  twisting  method  which  was  the  same  as  that  of  Example  5  except  that  the 

temperature  of  the  heating  plate  was  240°C,  a  polyethylene  terephthalate  multifilament  yarn  was  treated. 
The  obtained  yarn  had  undetwisted  portions  and  over  detwisted  portions  which  portions  were 

alternatingly -  distributed. 
The  average  lengths  of  the  undetwisted  portions,  which  were  calculated  based  on  the  operating  units, 

were  between  70  and  92  mm.  These  yarns  were  used  as  a weft  yarn  to  form  a  plain  weave  fabric  (warp 
yarn:  a  multifilament  yarn  of  50  denier/24  filament;  warp  density:  150/inch  (5900/m);  and weft  density: 
85/inch  (3350/m))  a  clear  difference  was  felt  between  the  part  of  the  fabric  wherein  the  yarn  having  an 
average  length  of  undetwisted  portions  of  70  mm  was-used  and  the  part  of  the  fabric  wherein the  yarn 
having  an  average  length  of  92  mm  was  used. 

Next  a  rotatable  guide  having  a  diameter  of  10 mm  was  disposed  at  a  location  160  mm  downstream 
from  the  false  twisting  device,  and  the  yarn  was  wrapped  around  this  guide  so  that  a  treatment  could  be 
carried  out.  As  a  result,  the  average  length  of  the  undetwisted  portions  which  had  been  70  mm  was 
changed  to  62  mm,  and  similarly  92  mm  was  changed  to  68  mm.  These  yarns  were  woven  to  form  a  plain 
weave  fabric  in  which  no  substantial  difference  was  visually  recognized. 

The  heating  temperature  in  the  treating  unit,  wherein  the  yarn  having  the  longest  average  length  of 
undetwisted  portions  was  manufactured,  was  240°C,  and  contrary  to  this  the  heating  temperature  in  the 
unit,  wherein  the  yarn  with  the  shortest  average  length  was  manufactured,  was  237°C. 

After  the  setting  of  the  heating  device  was  changed  to  243°C,  a  yarn  was  treated  without  utilizing  the 
rotatable  guide,  and  a  yarn  with  an  average  length  of  undetwisted  portions  of  91  mm  was  obtained  in  the 
yarn  treating  unit  wherein  the  yarn  having  the  average  length  of  the  undetwisted  portions  of  71  mm  had 
been  manufactured. 



From  the  above-explained  tests,  it  was  confirmed  the  variation  in  the  average  lengths  of  undetwisted 
portions  between  yarn  treating  units  was  mainly  based  on  the  difference  in  the  heating  temperatures,  and 
that  the  variation  between  the  yarn  treating  units  could  be  reduced  if  a  rotatable  guide  was  utilized. 

Utilizing  a  single  yarn  treating  unit  and  a  rotatable  guide,  for  the  two  heating  temperatures,  i.e.,  237°C 
and  240°C,  the  distance  L  (mm)  which  was  measured  along  the  yarn  passage  between  the  false  twisting 
device  and  the  rotatable  guide  was  variously  changed  within  a  range  of  between  7  and  300  mm,  and  the 
relationship  between  the  distance  L,  and  the  average  length  and  the  maximum  length  of  undetwisted 
portions  in  the  yarn  obtained  by  the  corresponding  distance  L  was  observed. 

When  the  heating  temperature  was  237°C  (240°C),  the  average  lengths  were  approximately 
proportional  to  the  distance  L  in  a  range  wherein  the  distance  L  was  7  and  100 mm  (7  and  120  mm),  i.e.,  40.5 
mm  (51  mm)  at  L  of  100  mm  (120  mm).  In  a  range  wherein  the  distance  L  was  between  100  mm  (120  mm) 
and  200  mm  (250  mm),  the  degree  of  the  increase  of  the  average  length  was  gradually  decreased  as  the 
distance  L  increased,  and  when  the  distance  L  exceeded  200  mm  (250  mm)  until  it  reached  300  mm,  the 
average  length  of  about  70  mm  (92  mm)  was  almost  unchanged. 

Contrary  to  this,  the  maximum  length  was  approximately  equal  to  L  when  the  distance  L  was  in  a  range 
between  7  and  200  mm  (7  and  250  mm),  and  it  was  almost  200  mm  (250  mm)  and  unchanged  when  the 
distance  L  was  in  a  range  of  between  200  and  300  mm  (250  and  300  mm). 

From  this  observation,  it  was  confirmed  that  front  ends  of  the  false  twist  imparted  region,  which  ends 
were  repeatedly  generated  as  time  elapsed,  almost  all  arrived  at  the  rotatable  guide  when  the  distance  L 
was  equal  to  or  less  than  100  mm  (120  mm);  that  they  almost  all  did  not  arrive  at  the  rotatable  guide  when 
the  distance  L  was  larger  than  200  mm  (250  mm);  and  that  when  the  distance  L  was  between  100  and  200 
mm  (120  and  250  mm),  the  times  wherein  they  arrived  at  the  guide  and  the  times  wherein  they  did  not 
arrive  at  the  guide  were  mixed  as  time  elapsed. 

Please  note  that  in  this  Example,  the  figures  enclosed  by  parentheses  indicate  the  conditions  and  data 
when  a  heating  temperature  of  240°  was  used. 

1.  A  process  for  manufacturing  alternatingly  twisted  yarn  wherein  a  thermoplastic-  synthetic 
multifilament  yarn  is  subjected  to  false  twisting  and  heat  setting  to  give  in  undetwisted  portions  of  the  yarn 
a  twist  density  of  at  least  17500  Vp/D  turns/m  wherein  p  is  the  specific  gravity  of  the  yarn  and  D  is  its  denier 
number,  characterised  in  that  the  false  twisting  is  performed  along  a  substantially  stationary  path  using  a 
friction-type  false  twisting  device  to  substantially  avoid  ballooning,  the  yarn  is  subjected  to  the  false 
twisting  and  heat  setting  under  a  draw  ratio  equal  to  or  less  than  the  natural  draw  ratio  and  that  a  yarn 
contacting  member  is  disposed  at  a  location  downstream  of  the  false  twisting  device  whereby  a  front  end 
of  false  twisted  region  in  the  yarn  is  prevented  from  being  transmitted  across  the  yarn  contacting  member, 
and  an  overdetwisted  portion  is  generated  in  the  yarn  located  between  the  false  twisting  device  and  the 
yarn  contacting  member. 

2.  A  process  for  manufacturing  yarn  according  to  claim  1  wherein,  in  the  yarn  manufactured  by  the 
process,  the  ratio  of  the  lengths  of  the  undetwisted  portions  to  the  entire  length  of  the  yarn  is  at  least  10% 
and  the  sum  of  the  squares  of  the  lengths  (in  mm)  of  the  undetwisted  portions  is  at  least  3000  per  meter 
length  of  the  yarn. 

3.  A  process  for  manufacturing  yarn  according  to  claim  2  wherein  the  said  sum  of  the  squares  is  at  least 
5000  per  meter  length  of  the  yarn. 

4.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim  wherein  the  twist  density  in  the 
undetwisted  portions  is  at  least  22500  vp/D  turns/m. 

5.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  the  outer  diameter  of 
said  manufactured  yarn  at  said  overdetwisted  portion  is  larger  than  the  outer  diameter  of  said  yarn  at  said 
undetwisted  portions  by  10%. 

6.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein,  in  both  the 
undetwisted  and  overdetwisted  portions,  a  part  of  constituent  filaments  are  connected  to  each  other  by 
means  of  fusing. 

7.  A  process  for  manufacturing  yarn  according  to  claim  6,  wherein  conjugated  fibers  comprising  at 
least  two  kinds  of  materials  with  differing  melting  points  are  utilized. 

8.  A  process  for  manufacturing  yarn  according  to  claim  6,  wherein  at  least  two  kinds  of  fibers  with 
differing  melting  points  are  utilized. 

9.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim  wherein  polyester  fibers  are 
utilized. 

10.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  not  more  than  one 
overdetwisted  portion  is  generated  between  said  false  twisting  device  and  said  yarn  contacting  member. 

11.  A  process  for  manufacturing  yarn  according  to  any  one  of claims  1  to  9  wherein  the  occasions  in 
which  there  is  not  more  than  one  overdetwisted  portion  between  said  false  twisting  device  and  said  yarn 
contacting  member,  and  the  occasions  in  which  there  is  more  than  one  overdetwisted  portion  between  the 
said  members  occur  randomly  as  time  passes. 



12.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  said  yarn  contacting 
member  is  a  rotatable  member. 

13.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  said  yarn  contacting 
member  is  so  arranged  that  the  yarn  passage  is  deflected  while  contacting  therewith  along  a  zigzag 
passage. 

14.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  no  additional  means 
which  contacts  with  said  yarn  is  disposed  between  said  false  twisting  device  and  said  yarn  contacting 
member. 

15.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  the  total  contacting 
angle  of  said  yarn  between  said  false  twisting  device  and  take  up  device  is  at  most  30  degrees. 

16.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  said  friction-type  false 
twisting  device  is  provided  with  a  friction  surface,  which  is  moved  in  a  direction  intersecting  with  a  yarn 
moving  direction  at  an  acute  angle. - 

17.  A  process  for  manufacturing  yarn  according  to  any  preceding  claim,  wherein  said  supplied  yarn  is 
an  undrawn  yarn. 

1.  Verfahren  zur  Herstellung  eines  alternierenden  Drall  aufweisenden  Garnes,  bei  dem  ein  synthe- 
tisches  Multifilamentgarn  einem  Falschdrallvorgang  und  einer  Thermofixierung  unterworfen  wird,  um  in 
nicht  aufgedrehte  Garnabschnitte  eine  Dralldichte  von  mindestens  17500  Vp/D  Drehungen/m  einzugeben, 
wobei  p  das  spezifische  Gewicht  des  Garnes  und  D  die  Denierzahl  bezeichnen,  dadurch  gekennzeichnet, 
daß  man  den  Falschdrall  längs  eines  im  wesentlichen  stationären  Laufweges  erzeugt,  wobei  man  eine  mit 
Reibung  arbeitende  Falschdrall-Vorrichtung  verwendet,  um  eine  Ballonbildung  im  wesentlichen  zu 
verhindern,  daß  man  das  Garn  dem  Falschdrallvorgang  und  der  Thermofixierung  unter  einem  Verzugsver- 
hälnis  unterwirft,  welches  gleich  oder  kleiner  ist  als  das  natürliche  Verzugsverhältnis,  und  daß  sich  in 
Laufrichtung  hinter  der  Falschdrall-Vorrichtung  ein  am  Garn  zur  Anlage  kommendes  Bauteil  befindet, 
wobei  ein  vorderes  Ende  des  Falschdrall-Bereiches  daran  gehindert  wird,  sich  über  das  am  Garn  zur Anlage 
kommende  Bauteil  hinweg  zu  bewegen,  und  wobei  man  im  Garn  einen  übermäßig  aufgedrehten  Abschnitt 
erzeugt,  der  sich  zwischen  der  Falschdrall-Vorrichtung  und  dem  am  Garn  zur  Anlage  kommenden  Bauteil 
befindet. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  daß  in  dem  hergestellten  Garn  das  Verhältnis 
der  Länge  der  nicht  aufgedrehten  Garnabschnitte  zur  Gesamtlänge  des  Garnes  mindestens  10%  und  die 
Summe  der  Quardratzahlen  der  Länge  (in  mm)  der  nicht  aufgedrehten  Abschnitte  mindestens  3000/m 
Garnlänge  betragen. 

3.  Verfahren  nach  Anspruch  2,  dadurch  gekennzeichnet,  daß  die  Summe  der  Quardratzahlen 
mindestens  5000/m  Garnlänge  beträgt. 

4.  Verfahren  nach  den  Ansprüchen  1  bis  3,  dadurch  gekennzeichnet,  daß  die  Dralldichte  in  den  nicht 
aufgedrehten  Abschnitten  mindestens  22500  p   Drehungen/m  beträgt. 

5.  Verfahren  nach  den  Ansprüchen  1  bis  4,  dadurch  gekennzeichnet,  daß  der  Außendurchmesser  des 
hergestellten  Garnes  in  denfübermäßigraufgedrehten  Abschnitt um  10%  größer  ist  als  der  Außendurch- 
messer  des  Garnes  in  den  nicht  aufgedrehten  Abschnitten. 

6.  Verfahren  nach  den  Ansprüchen  1  bis  5,  dadurch  gekennzeichnet,  daß  sowohl  in  den  nicht 
aufgedrehten  als  auch  in  den  übermäßig  aufgedrehten  Abschnitten  ein  Teil  der  Garnfilamente  durch  einen 
Schmelzvorgang  miteinander  verbunden  wird. 

7.  Verfahren  nach  Anspruch  6,  dadurch  gekennzeichnet,  daß  man  konjugierte,  aus  mindestens  zwei 
Materialien  mit  unterschiedlichen  Schmelzpunkten  bestehende  Fasern  verwendet. 

8.  Verfahren  nach  Anspruch  6,  dadurch  gekennzeichnet,  daß  man  mindestens  zwei  Arten  von  Fasern 
mit  unterschiedlichen  Schmelzpunkten  verwendet. 

9.  Verfahren  nach  den  Ansprüchen  1  bis  8,  dadurch  gekennzeichnet,  daß  man  Polyester-Fasern 
verwendet. 

10.  Verfahren  nach  den  Ansprüchen  1  bis  9,  dadurch  gekennzeichnet,  daß  man  zwischerr  der 
Falschdrall-Vorrichtung  und  dem  am  Garn  zur  Anlage  kommenden  Bauteil  nicht  mehr  als  einen  übermäßig 
aufgedrehten  Abschnitt  erzeugt. 

11.  Verfahren  nach  den  Ansprüchen  1  bis  9,  dadurch  gekennzeichnet,  daß  Verfahrensabläufe,  bei 
denen  sich  zwischen  der  Falschdrall-Vorrichtung  und  dem  am  Garn  zur  Anlage  kommenden  Bauteil  nicht 
mehr  als  ein  übermäßig  aufgedrehter  Abschnitt  befindet,  und  Verfahrensabläufe,  bei denen  sich  zwischen 
diesen  Teilen  mehr  als  ein  übermäßig  aufgedrehter  Abschnitt  befindet,  im  zeitlichen  Ablauf  der  Herstellung 
willkürlich  verteilt  s i n d .  

12.  Verfahren  nach  den  Ansprüchen  1  bis  11,  dadurch  gekennzeichnet,  daß  man  als am  Garn  zur 
Anlage  kommendes  Bauteil  ein  drehbares  Teil  verwendet. 

13.  Verfahren  nach  den  Ansprüchen  1  bis  12,  dadurch  gekennzeichnet,  daß  man  das  am  Garn  zur 
Anlage  kommende  Bauteil  in  der  Weise  anordnet,  daß  das  Garn  abgelenkt  wird,  während  es  sich  in 
Berührung  mit.dem  Bauteil  auf  einem  zickzackförmigen  Laufweg  vorwärts  bewegt. 

14.  Verfahren  nach  den'Ansprüchen  1  bis  13,  dadurch  gekennzeichnet,  daß  man  zwischen  der 



Falschdrall-Vorrichtung  und  dem  am  Garn  zur  Anlage  kommenden  Bauteil  keine  weiteren,  am  Garn  zur 
Anlage  kommenden  Vorrichtungsteile  anordnet. 

15.  Verfahren  nach  den  Ansprüchen  1  bis  14,  dadurch  gekennzeichnet,  daß  der  gesamte  Berührungs- 
winkel  des  Garnes  zwischen  der  Falschdrall-Vorrichtung  und  der  Aufwickelvorrichtung  höchstens  30° 
beträgt. 

16.  Verfahren  nach  den  Ansprüchen  1  bis  15,  dadurch  gekennzeichnet,  daß  die  mit  Reibung  arbeitende 
Falschdrall-Vorrichtung  eine  Reibfläche  aufweist,  die  in  einer  den  Laufweg  des  Garnes  in  einem  spitzen 
Winkel  schneidenden  Richtung  bewegt  wird. 

17.  Verfahren  nach  den  Ansprüchen  1  bis  16,  dadurch  gekennzeichnet,  daß  als  zugeführtes  Garn  ein 
unverstrecktes  Garn  zur  Verwendung  kommt. 

1.  Procédé  de  fabrication  d'un  fil  à  torsions  alternées  dans  lequel  un  fil  multifilament  synthétique 
thermoplastique  est  soumis  à  une fausse  torsion  et  à  un  fixage  thermique  afin  qu'il  donne,  dans  des  parties 
non  détordues  du  fil,  une  densité  de  torsions  d'au  moins  17500  ν pID  tr/m,  p  étant  la  densité  du  fil  et  D  son 
denier,  caractérisé  en  ce  que  la  fausse  torsion  est  réalisée  uniquement  suivant  un  trajet  sensiblement 
stationnaire  à  l'aide  d'un  dispositif  de  fausse  torsion  du  type  à  friction  afin  que  le  ballonnement  soit 
pratiquement  évité,  le  fil  est  soumis  à  la  fausse  torsion  et  au  fixage  thermique  avec  un  rapport  d'étirage 
égal  ou  inférieur  ou  rapport  naturel  d'étirage,  et  en  ce  qu'un  organe  de  contact  avec  le  fil  est  disposé  à  un 
emplacement  qui  se  trouve  en  aval  du  dispositif  de  fausse  torsion,  si  bien  qu'une  extrémité  avant  de  la 
région  de  fausse  torsion  formée  dans  le  fil  ne  peut  pas  être  transmise  au-delà  de  l'organe  de  contact  avec  le 
fil,  et  une  partie  excessivement  détordue  est  créée  dans  le  fil  qui  se  trouve  entre  le  dispositif  de  fausse 
torsion  et  l'organe  de  contact  avec  le  fil. 

2.  Procédé  de  fabrication  d'un  fil  selon  la  revendication  1,  dans  lequel,  dans  le  fil  fabriqué  par  mise  en 
oeuvre  du  procédé,  le  rapport  des  longueurs  des  parties  non  détordues  et  de  la  longueur totale  du  fil  est  au 
moins  égal  à  10%  et  la  somme  des  carrés  des  longueurs  (exprimée  en  mm)  des  parties  non  détordues  est 
au  moins  égale  à  3000  par  mètre  de  longueur  du  fil. 

3.  Procédé  de  fabrication  d'un  fil  selon  la  revendication  2,  dans  lequel  ladite  somme  des  carrés  est  au 
moins  égale  à  5000  par  mètre  de  longueur  du  fil. 

4.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
la  densité  de  torsions  des  parties  non  détordues  est  au  moins  égale  à  22500  VPii5  tr/m. 

5.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
la  diamètre  externe  du  fil  fabriqué,  dans  la  partie  excessivement  détordue,  est  supérieure  au  diamètre 
externe  du  fil  dans  les  parties  non  détordues  de  10%. 

6.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel, 
à  la  fois  dans  les  parties  non  détordues  et  dans  les  parties  excessivement  détordues,  une  partie  des 
filaments  constituants  sont  connectés  les  uns  aux  autres  par  fusion. 

7.  Procédé  de  fabrication  d'un  fil  selon  la  revendication  6,  dans  lequel  des  fibres  conjuguées  contenant 
au  moins  deux  types  de  matériaux  ayant  des  températures  différentes  de  fusion,  sont  utilisées. 

8.  Procédé  de  fabrication  d'un  fil  selon  la  revendication  6,  dans  lequel  deux  types  de  fibres  au  moins 
ayant  des  températures  différentes  de  fusion  sont  utilisées. 

9.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
les  fibres  de  polyester  sont  utilisées. 

10.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
une  partie  excessivement  détordue  au  plus  est  créée  entre  le  dispositif  de  fausse  torsion  et  l'organe  de 
contact  avec  le  fil. 

11.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  1  à  9,  dans  lequel  les 
occasions  dans  lesquelles  une  partie  excessivement  détordue  au  plus  est  comprise  entre  le  dispositif  de 
fausse  torsion  et  l'organe  de  contact  avec  le  fil,  et  les  occasions  dans  lesquelles  plus  d'une  partie- 
excessivement  détordue  est  présente  entre  ces  éléments,  apparaissent  de  manière  aléatoire  au  cours  du 
temps. 

12.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
l'organe  de  contact  avec  le  fil  est  un  organe  rotatif. 

13.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
l'organe  de  contact  avec  le  fil  est  disposé  de  manière  que  le  passage  du  fil  soit  dévié  lors  du  contact  avec 
cet  organe,  le  long  d'un  passage  sinueux. 

14.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
aucun  dispositif  supplémentaire  placé  au  contact  du  fil  n'est  disposé  entre  le  dispositif  de  fausse  torsion  et 
l'organe  de  contact  avec  le  fil. 

15.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
l'angle  total  fe  contact  du  fil,  entre  le  dispositif  de  fausse  torsion  et  le  dispositif  de  prélèvement,  est  au  plus 
égal  à  30  degrés. 

16.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 



le  dispositif  de  fausse  torsion  du  type  à  friction  comporte  une  surface  de  friction  qui  est  déplacée  en 
direction  recoupant  une  direction  de  déplacement  du  fil,  avec  un  angle  aigu. 

17.  Procédé  de  fabrication  d'un  fil  selon  l'une  quelconque  des  revendications  précédentes,  dans  lequel 
le  fil  transmis  est  un  fil  non  étiré. 
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