
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0 6 1 5 0 1 2 A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  Application  number:  94102931.6  ©  Int.  CI.5:  D02G  3/44,  D02G  3 /12 ,  
D03D  15/00,  A41D  31 /00 ,  

@  Date  of  filing:  25.02.94  D04B  1 /14  

©  Priority:  08.03.93  IT  UD930035  ©  Applicant:  ZOOM  S.r.l. 
Via  Cinque  Martiri  9 

@  Date  of  publication  of  application:  I-36042  Breganze  (Vicenza)  (IT) 
14.09.94  Bulletin  94/37 

@  Inventor:  Zoppelletto,  Mario 
©  Designated  Contracting  States:  Via  Cinque  Martiri  9 

AT  BE  CH  DE  DK  ES  FR  GB  GR  IE  IT  LI  LU  MC  I-36042  Breganze  (Vincenza)  (IT) 
NL  PT  SE 

©  Representative:  Petraz,  Gilberto  Luigi 
GLP  S.r.l. 
Piazzale  Cavedalis  6/2 
1-33100  Udine  (IT) 

©  Method  to  produce  textile  threads  and  textile  threads  for  anti-stress  products  made  with  such 
threads. 

©  Method  to  produce  textile  threads  which  is  em- 
ployed  to  obtain  anti-stress  fabrics  used  advanta- 
geously,  but  not  only,  to  make  anti-stress  articles  of 
clothing,  whether  underwear  and/or  outer  garments, 
clothing  for  medical  use,  household  linen,  blankets, 
hats,  gloves,  etc.,  such  threads  having  as  their  base 
natural  or  synthetic  fibres,  the  method  arranging  that 
the  natural  and/or  synthetic  fibres  are  combined  with 
conductive  fibres  during  a  step  of  intimate  mixture. 

Textile  thread  for  anti-stress  fabrics  which  is 
produced  according  to  the  above  method. 
Anti-stress  fabric  to  make  articles  of  clothing,  wheth- 

^   er  underwear  and/or  outer  garments,  clothing  for 
^   medical  use,  household  linen,  blankets,  hats,  gloves, 

etc.,  the  fabric  being  obtained  by  using  the  above 
method. 
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This  invention  concerns  a  method  to  produce 
textile  threads  and  also  the  textile  threads  thus 
produced  and  suitable  to  make  anti-stress  textile 
products,  as  set  forth  in  the  respective  main 
claims. 

The  invention  concerns  in  particular  a  method 
to  produce  textile  threads  suitable  to  possess  a 
required  conductivity. 

The  invention  concerns  also  the  production  of 
textile  threads  suitable  to  make  fabrics  able  to 
lessen  the  effect  of  electromagnetic  waves  coming 
from  outside  onto  the  human  body  and  to  eliminate 
zones  of  build-up  of  static  electricity  on  the  surface 
of  the  human  body  by  creating  a  re-distribution  of 
the  static  electricity  and  eliminating  the  same. 

The  anti-stress  fabric  according  to  the  invention 
has  the  purpose  of  providing  beneficial  effects  of 
relaxation  and  reduction  of  nervous  tension  and 
stress  for  its  users  together  with  an  overall  im- 
provement  of  physical  comfort. 

The  anti-stress  fabric  according  to  the  invention 
is  employed  advantageously,  but  not  only,  to  make 
articles  of  clothing,  whether  underwear  or  outer 
garments,  clothing  for  medical  use,  household  lin- 
en,  blankets,  hats,  gloves,  etc. 

One  of  the  known  properties  of  textile  fibres 
consists  of  their  high  resistivity,  typically  about 
values  of  1013  W  cm-1,  this  being  an  index  of  a  low 
screening  and  conductive  power  as  against  elec- 
tromagnetic  waves  and/or  electrostatic  charges. 

Conductive  materials  such  as  metals,  for  in- 
stance,  have  much  lower  values  of  resistivity  and 
therefore  a  better  capability  to  act  as  a  screen 
against  electromagnetic  waves  or  as  a  means  to 
concentrate  and  eliminate  electrostatic  charges. 

The  metal  most  widely  employed  in  the  field  of 
conveying  an  electric  current  by  a  cable  is  copper, 
which  has  a  resistivity  of  10_G  W  cm-1. 

With  regard  to  research  on  the  damaging  ef- 
fects  of  electromagnetic  waves  and  electrostatic 
charges  built  up  within  the  human  organism  the 
problem,  in  the  textile  field,  of  making  products, 
such  as  yarns,  fabrics  or  garments,  which  are 
characterised  by  good  conductivity  and  good 
screening  has  been  tackled. 

The  word  "fabric"  in  this  invention  is  to  be 
understood  as  meaning  a  fabric  made  with  warp 
and  weft,  or  a  non-woven  fabric,  or  a  knitted  fabric. 

The  methods  employed  in  this  field  so  far  have 
been  substantially  as  follows. 

The  first  method  provides  for  direct  impregna- 
tion  of  the  fabric  with  antistatic  chemical  additives. 

The  second  method  consists  in  the  direct  ap- 
plication  of  a  thin  film  of  metallic  material  to  the 
fabric. 

The  third  method  consists  of  the  combination 
of  a  metallic  or  metallised  thread  with  a  basic  yarn 
structure  of  traditional  fibres. 

The  first  two  methods  entail  considerable  shor- 
tcomings.  The  antistatic  chemical  additives,  even 
though  they  are  characterised  by  simplicity  of  ap- 
plication  and  a  modest  cost,  require,  if  they  are  to 

5  ensure  good  results,  at  least  a  relative  humidity 
between  20%  and  40%  in  the  environment,  and  in 
any  event  their  effect  is  neither  permanent  nor 
constant  in  the  long  term. 

The  direct  application  of  a  film  provides  advan- 
io  tages  because  the  treatment  is  applied  at  the  end 

of  the  traditional  processes  and  enables  the  effect 
of  the  finished  product  when  touched  to  be  limited. 
The  shortcoming  is  due  to  the  fact  that  it  is  impos- 
sible  to  impart  a  homogeneous  degree  of  con- 

75  ductivity  to  the  interior  of  the  fabric  too. 
Moreover,  this  method  of  direct  application  is 

difficult  to  carry  out  on  textile  structures  charac- 
terised  by  a  given  resilience  or  ability  to  be  de- 
formed  during  use,  such  as  knitted  fabrics  for  in- 

20  stance.  This  is  so  inasmuch  as  gaps  become 
opened  in  the  continuity  of  the  protection  applied, 
with  a  resulting  reduction  of  the  electrical  prop- 
erties  of  the  product. 

In  the  employment  of  the  third  method  the  so- 
25  called  technical  fabrics  or  fabrics  for  specific  uses 

have  been  mostly  produced,  such  as  fabrics  for 
filters,  for  flooring,  for  the  aerospace  industry,  etc. 

The  combination  of  threads  or  yarns  made  with 
conductive  fibres,  such  as  fibres  loaded  with  car- 

30  bon,  fibres  coated  with  metallic  salts,  metallic  or 
metallised  fibres,  with  a  basic  structure  of  tradi- 
tional  yarns  is  a  technical  solution  of  the  state  of 
the  art  and  is  carried  out  with  the  doubling  system. 

The  yarns  produced  by  doubling  consist  of  a 
35  main  body  of  natural  or  synthetic  fibres,  about 

which  are  wound  and  coupled  the  conductive  fila- 
ments. 

This  latter  feature  entails  a  plurality  of  shor- 
tcomings,  among  which  is  the  situation  of  not  hav- 

40  ing  a  smooth  thread,  with  the  resulting  problems  of 
conveying  the  thread  on  the  machines,  the  prob- 
lems  arising  in  the  steps  of  traditional  weaving  or 
knitting  when  a  conductive  fibre  breaks,  a  non- 
uniform  screening  due  to  the  uneven  distribution  of 

45  the  conductive  fibres  and  yet  other  shortcomings. 
The  present  applicants  have  designed,  tested 

and  achieved  this  invention  so  as  to  overcome  the 
shortcomings  of  the  state  of  the  art  and  to  accom- 
plish  further  advantages. 

50  This  invention  is  set  forth  and  characterised  in 
the  respective  main  claims,  while  the  dependent 
claims  describe  variants  of  the  idea  of  the  main 
solution. 

The  purpose  of  the  invention  is  to  provide  a 
55  method  which  enables  textile  threads  to  be  pro- 

duced  with  a  mixture  of  traditional  fibres  and  con- 
ductive  fibres  so  as  to  make  fabrics  suitable  to 
exploit  the  properties  of  conductivity  and  screening 
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possessed  by  the  conductive  fibres  in  providing 
physical  benefits  for  users. 

According  to  the  invention  the  threads  include 
natural  fibres  such  as  cotton,  linen,  silk  or  wool  or 
pure  or  mixed  synthetic  fibres  in  an  intimate  mix- 
ture  with  conductive  fibres. 

It  is  known  that  an  intimate  mixture  is  an  opera- 
tion  that  enables  the  components,  which  are  to  be 
mixed  in  the  state  of  individual  fibres,  to  be  cor- 
rectly  dosed  and  apportioned. 

According  to  the  invention  the  threads  are  pro- 
duced  with  normal  spinning  cycles  typical  of  each 
type  of  fibre  involved,  whether  the  fibre  be  natural, 
synthetic  or  mixed,  and  with  percentages  of  mix- 
ture  according  to  the  degree  of  conductivity  to  be 
achieved. 

According  to  the  invention  the  method  is  sat- 
isfactory  either  with  the  technique  of  intimate  mix- 
ture  of  loose  fibres  or  with  the  technique  of  intimate 
mixture  of  fibres  in  sliver  form. 

According  to  a  first  solution  of  the  invention  the 
conductive  fibres  in  the  form  of  slivers  or  ravings 
are  combined  with  slivers  or  ravings  of  natural 
and/or  synthetic  fibres. 

According  to  a  variant  the  conductive  fibres  are 
combined  with  slivers  or  ravings  of  natural  and/or 
synthetic  fibres  by  being  deposited  thereon  in  a 
random  manner. 

According  to  the  invention  it  is  possible  to 
make  a  textile  product  able  to  reflect  the  surround- 
ing  electromagnetic  waves  by  producing  threads 
with  natural,  synthetic  or  mixed  fibres  in  an  intimate 
mixture  together  with  metallic  or  metallised  con- 
ductive  fibres  in  determined  percentages. 

A  textile  product  made  with  such  yarns  enables 
a  satisfactory  barrier  to  be  created  against  elec- 
tromagnetic  radiations  and  in  particular  against  mi- 
crowaves,  which,  as  we  said,  are  the  subject  of 
detailed  research  owing  to  their  potential  dangers 
to  health. 

This  barrier  effect  is  strengthened  by  the  fact 
that  the  relative  wave  undergoes  a  series  of  suc- 
cessive  reflections  beginning  with  the  surface  of 
the  thread  and  ending  within  the  body  of  the  thread 
as  the  wave  meets  the  conductive  fibres  spread 
during  the  mixing  operation. 

Such  a  fabric  can  protect  the  human  organism 
in  the  long  term  against  the  effect  of  the  elec- 
tromagnetic  waves  in  the  surrounding  environment 
and  can  also  eliminate  a  build-up  of  static  elec- 
tricity. 

In  experimental  trials  to  produce  anti-stress 
yarns  according  to  the  invention,  conductive  fibres 
were  used  which  had  an  average  diameter  between 
10  and  14  microns  and  an  average  length  appro- 
priate  to  the  length  of  the  blended  fibre. 

The  percentage  of  conductive  fibres  in  the  em- 
bodiment  of  the  blended  thread  or  yarn  in  the  trials 

was  between  a  minimum  of  1  %  and  a  maximum  of 
14%. 

In  experiments  with  natural  fibres,  wool  fibres 
were  used  which  had  an  average  diameter  between 

5  16  and  24  microns  and  an  average  length  of  45  to 
90  millimetres;  cotton  fibres  had  an  average  diam- 
eter  between  10  and  20  microns  and  an  average 
length  between  14  and  40  millimetres;  linen  fibres 
had  an  average  diameter  between  22  and  26 

io  microns  and  an  average  length  of  the  elementary 
fibre  between  17  and  30  millimetres;  silk  fibres  had 
an  average  diameter  between  8  and  26  microns 
and  an  average  length  between  20  and  120  mil- 
limetres. 

is  The  count  of  yarn  produced,  expressed  in  tex 
according  to  the  International  System,  namely  the 
unit  which  identifies  the  weight  of  1000  metres  of 
the  yarn  in  grams  (1  tex  =  10_G  kg.  m_1),  was 
between  10  and  50  tex  but  advantageously  be- 

20  tween  1  5  and  40  tex. 
An  example  of  the  production  of  anti-stress 

fabric  was  carried  out  with  a  yarn  made  of  an 
intimate  mixture  of  95%  wool  and  5%  metallized 
fibre. 

25  The  yarn  count  was  34  tex;  the  average  diam- 
eter  of  the  combed  wool  fibres  was  21  to  21.5 
microns  and  their  average  length  was  70  mil- 
limetres. 

The  steps  of  the  production  of  the  yarn  were 
30  as  follows:- 

-  shrink-proof  treatment  of  the  wool  fibres; 
-  bleaching  the  wool; 
-  mixture  of  the  wool  fibres  and  metallised  fi- 

bres  in  two  passes; 
35  -  two  re-combing  passes; 

-  preparatory  intersecting; 
-  high  draft  spinning; 
-  winding  with  visual  fault  finding. 

40  Claims 

1.  Method  to  produce  textile  threads  which  is 
employed  to  obtain  anti-stress  fabrics  used 
advantageously,  but  not  only,  to  make  anti- 

45  stress  articles  of  clothing,  whether  underwear 
and/or  outer  garments,  clothing  for  medical 
use,  household  linen,  blankets,  hats,  gloves, 
etc.,  such  threads  having  as  their  base  natural 
or  synthetic  fibres,  the  method  being  charac- 

50  terised  in  that  it  arranges  that  the  natural 
and/or  synthetic  fibres  are  combined  with  con- 
ductive  fibres  during  a  step  of  intimate  mixture. 

2.  Method  as  in  Claim  1  ,  whereby  the  conductive 
55  fibres  in  the  form  of  slivers  or  ravings  are 

combined  with  slivers/rovings  of  natural  and/or 
synthetic  fibres. 

3 
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3.  Method  as  in  Claim  1  ,  whereby  the  conductive 
fibres  are  combined  with  slivers/rovings  of  nat- 
ural  and/or  synthetic  fibres  by  being  deposited 
thereon  in  a  random  manner. 

5 
4.  Method  as  in  any  claim  hereinbefore,  whereby 

the  conductive  fibres  are  metallic  fibres. 

5.  Method  as  in  any  of  Claims  1  to  3  inclusive, 
whereby  the  conductive  fibres  are  metallised  10 
fibres. 

6.  Method  as  in  any  of  Claims  1  to  3  inclusive, 
whereby  the  conductive  fibres  are  fibres  load- 
ed  with  carbon.  is 

7.  Method  as  in  any  of  Claims  1  to  3  inclusive, 
whereby  the  conductive  fibres  are  fibres  coat- 
ed  with  mineral  salts. 

20 

25 

30 

35 

8.  Method  as  in  any  claim  hereinbefore,  whereby 
the  average  diameter  of  the  conductive  fibres 
is  between  10  and  14  microns,  but  advanta- 
geously  12  microns. 

9.  Method  as  in  any  claim  hereinbefore,  whereby 
the  percentage  of  conductive  fibres  in  the  total 
mixture  is  between  1%  and  14%,  but  advanta- 
geously  between  2%  and  10%. 

10.  Method  as  in  any  claim  hereinbefore,  whereby 
the  count  of  yarn  produced  is  between  10  and 
50  tex,  but  advantageously  between  15  and  40 
tex. 

11.  Method  as  in  any  claim  hereinbefore,  whereby 
the  method  is  carried  out  according  to  the 
process  of  intimate  mixing  of  loose  fibres. 

12.  Method  as  in  any  of  Claims  1  to  10  inclusive,  40 
whereby  the  method  is  carried  out  according 
to  the  process  of  intimate  mixing  of  slivers. 

13.  Textile  thread  for  anti-stress  fabrics  which  is 
characterised  in  that  it  is  produced  according  45 
to  the  method  of  the  claims  hereinbefore. 

14.  Anti-stress  fabric  to  make  articles  of  clothing, 
whether  underwear  and/or  outer  garments, 
clothing  for  medical  use,  household  linen,  blan-  50 
kets,  hats,  gloves,  etc.,  the  fabric  being  charac- 
terised  in  that  it  is  obtained  by  using  the  textile 
thread  of  Claim  13. 

55 
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