
(19) 

Office  europeen  des  brevets 

Europaisches  Patentamt 

European  Patent  Office 

(11) E P 0   8 3 1   1 6 0   A 2  

(12) EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication: 
25.03.1998  Bulletin  1998/13 

(51)  Int.  CI.6:  D04B  2 1 / 1 6  

(21)  Application  number:  97114908.3 

(22)  Date  of  filing:  28.08.1997 

(84)  Designated  Contracting  States: 
AT  BE  CH  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  MC 
NL  PT  SE 
Designated  Extension  States: 
AL  LT  LV  RO  SI 

(72)  Inventor:  Borioli,  Marco 
20123  Milan  (IT) 

(74)  Representative: 
Luksch,  Giorgio,  Dr.-lng.  et  al 
Ing.  A.  Giambrocono  &  C.  S.r.l. 
Via  Rosolino  Pilo,  19/b 
20129  Milano(IT) 

(30)  Priority:  24.09.1996  IT  MI961  960 

(71)  Applicant:  Borioli,  Marco 
20123  Milan  (IT) 

(54)  Elastic  knitted  fabric  containing  heat-shrinkable  plastic  yarns 

(57)  A  warp  knitted  fabric  comprises  a  structure 
containing  interlaced  yarns,  part  of  said  yarns  being  of 
heat-shrinkable  plastic  and  part  of  said  yarns  being 
rigid,  said  yarns  being  knitted  in  accordance  with  a 
structure  with  unidirectional  interlacements. 
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Description 

This  invention  relates  to  an  elastically  deformable 
knitted  fabric. 

Warp-knitted  fabrics  have  been  known  for  many  5 
years  and  are  used  in  particular  in  the  sports  clothing 
field  (for  example  in  swimming  costumes).  Most  of  them 
have  a  structure  containing  elastomer  yarns  knitted 
together  with  rigid  yarns,  for  example  of  polyamide. 

However,  for  some  years  heat-shrinkable  yarns  to 
have  been  available  commercially,  such  as  the  textured 
polyester  yarn  known  by  the  commercial  name  of  TRE- 
VI  RA  ESP  or  the  yarn  known  as  TYPE  ELITE-PBT 
(polybutyleneterephthalate).  These  heat-shrinkable 
plastic  yarns,  when  considered  by  themselves,  possess  is 
high  elasticity  and  can  be  be  easily  dyed. 

By  using  these  yarns,  articles  of  clothing  (in  partic- 
ular  sports  clothing  such  as  swimming  costumes)  which 
well  adhere  to  the  user's  body  can  be  formed.  This  char- 
acteristic  is  very  important  for  example  for  such  swim-  20 
ming  costumes  if  used  in  the  competition  or  semi- 
competition  field.  In  this  respect,  adhesion  to  the  user's 
body  enables  the  athlete  to  move  more  rapidly  through 
the  water  without  water  penetrating  his  costume  and 
hence  slowing  down  his  movement.  25 

However  the  use  of  such  yarns  results  in  articles  of 
very  limited  elasticity,  which  for  most  users  (and  in  par- 
ticular  those  who  do  not  take  part  in  competitions)  is  a 
negative  characteristic,  as  such  limited  elasticity  makes 
these  articles  difficult  to  put  on  and  uncomfortable  to  30 
wear. 

An  object  of  the  present  invention  is  to  provide  a 
warp-knitted  fabric  article  which,  while  using  heat- 
shrinkable  plastic  yarns,  is  at  least  as  elastic  as  the  well 
known  knitted  fabric  articles  containing  elastomers.  35 

A  further  object  is  to  provide  a  fabric  article  of  the 
aforesaid  type  which  is  simple  to  produce,  is  reliable  in 
use  and  is  of  lesser  cost  than  known  fabrics  with  elas- 
tomers. 

These  and  further  objects  are  attained  by  a  warp-  40 
knitted  fabric  in  accordance  with  the  accompanying 
claims. 

According  to  the  invention,  a  warp-knitted  fabric 
comprises  a  structure  defined  partly  by  rigid  yarns 
(such  as  polyester  yarns)  and  partly  by  heat-shrinkable  45 
plastic  yarns  such  as  polybutyleneterephthalate  or  mod- 
ified  polyester  yarns,  such  as  those  already  commer- 
cially  available  yarns  with  the  commercial  name  of 
TREVIRA  ESP.  In  this  structure,  said  yarns  are  warp- 
knitted  with  unidirectional  interlacements.  so 

This  structure  is  obtained  by  a  machine  for  warp 
knitting  for  example  of  non-run  type,  comprising  reeds 
(at  least  two,  each  operating  on  one  type  of  yarn)  form- 
ing  weaves  which  move  in  the  same  direction  during  the 
same  beat-up.  The  reeds  preferably  operate  such  as  to  55 
form  a  unidirectional  parallel  double  zig-zag  stitch; 
advantageously,  however,  some  stitches  can  be  in  sin- 
gle  zig-zag  so  as  to  obtain  a  structure  which  largely 

comprises  parallel  double  zig-zag  interlacements  and  to 
a  minimum  extent  single  zig-zag  interlacements.  These 
latter  enable  the  double  zig-zag  interlacements  to  be 
"bound"  in  an  optimum  manner  to  prevent  opening  of 
the  structure  stitches. 

Alternatively  said  reeds  can  operate  to  form  a  sin- 
gle  or  double  parallel  or  unidirectional  twill  stitck  (or 
Atlas  twill);  some  stitches  can  be  double  or  single. 

The  particular  characteristic  of  the  warp  knitting 
with  unidirectional  interlacements  using  heat-shrinkable 
plastic  yarns  has  surprisingly  resulted  in  a  fabric  of  con- 
siderable  elasticity  comparable  with  that  of  the  best 
elastic  fabrics  with  elastomers.  This  is  in  spite  of  the  fact 
that  up  to  the  present  time  no  warp  knitted  fabric 
obtained  from  such  yarns  has  possessed  this  elastic 
characteristic.  This  new  surprising  characteristic  is  pre- 
cisely  related  to  the  type  of  interlacements  present  in 
the  fabric  of  the  invention.  In  this  respect,  these  unidi- 
rectional  interlacements  allow  optimum  stretching  and 
retraction  of  the  heat-shrinkable  yarns,  which  are  hence 
not  "throttled"  in  the  interlacement  by  the  rigid  yarns. 
These  characteristic  interlacements  are  not  commonly 
used  in  knitted  fabrics  containing  elastomer  yarns  or  in 
commercially  available  elastic  warp  knitted  fabrics  with 
this  heat-shrinkable  yarn.  Likewise,  opposing  interlace- 
ments  are  also  present  in  known  warp  knitted  fabrics 
containing  non-elastic  plastic  yarns. 

The  present  invention  is  therefore  obtained  by  other 
than  the  common  methods  of  the  expert  of  the  art,  and 
achieves  surprising  results  which  are  not  predictable 
from  the  usual  knowledge  of  such  an  expert  of  the  art. 

Additionally,  a  fabric  obtained  according  to  the 
invention  retains  less  moisture  than  known  elastic  fab- 
rics,  hence  reducing  drying  time  with  obvious  advan- 
tages  for  the  user.  Moreover,  the  obtained  fabric  has  a 
considerable  capacity  for  retaining  colours  with  time 
compared  with  already  known  elastic  articles,  and  can 
be  subjected  to  those  upgrading  operations  (such  as 
dyeing,  printing,  fluffing  and  the  like)  to  which  fabrics  are 
usually  subjected. 

Claims 

1  .  A  warp  knitted  fabric  comprising  a  structure  con- 
taining  interlaced  yarns,  part  of  said  yarns  being  of 
heat-shrinkable  plastic  and  part  of  said  yarns  being 
rigid,  said  yarns  being  knitted  in  accordance  with  a 
chain  structure  with  unidirectional  interlacements. 

2.  A  fabric  as  claimed  in  claim  1  ,  characterised  in  that 
at  least  part  of  the  yarn  interlacements  are  of  paral- 
lel  double  zig-zag  stitch. 

3.  A  fabric  as  claimed  in  claim  2,  characterised  in  that 
part  of  the  yarn  interlacements  are  of  single  zig-zag 
stitch. 

4.  A  fabric  as  claimed  in  claim  1  ,  characterised  in  that 
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the  yarn  interlacements  are  of  parallel  twill  stitch. 

5.  A  fabric  as  claimed  in  claim  1  ,  characterised  in  that 
the  heat-shrinkable  plastic  yarns  are  of  modified 
polyester.  s 

6.  A  fabric  as  claimed  in  claim  1  ,  characterised  in  that 
the  heat-shrinkable  plastic  yarns  are  of  polybuty- 
leneterephthalate. 
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