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©  Non  woven  fabric  and  process  for  its  production. 

©  The  nonwoven  textile  is  produced  by  a 
method  which  provides  for  the  fibres  and  the 
filaments  to  be  combined,  starting  from  the  step 
in  which  the  elementary  webs  of  the  nonwoven 
textile  are  formed,  and  for  them  (the  fibres  and 
filaments)  to  be  mixed  intimately  by  conven- 
tional  technical  methods  for  consolidating  the 
fibrous  matting.  The  considerable  variability  of 
the  percentages  of  the  fibres  and  filaments  in 
the  mixture  and  of  their  polymeric  nature  means 
that  the  method  can  provide  textiles  with  a  high 
degree  of  versatility  as  regards  their  physical 
and  mechanical  characteristics  and  their 
durability,  whilst  keeping  the  mass  per  unit  area 
of  the  textiles  and  the  general  technical  par- 
ameters  of  the  consolidating  method  un- 
changed. 
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The  present  invention  relates  to  a  nonwoven  ma- 
terial  produced  by  mechanical  or  thermal  technical 
processes  with  the  use,  as  the  starting  material,  of  a 
controlled  mixture  of  fibres  and  continuous  filaments 
of  synthetic  or  natural  polymers. 

In  recent  decades,  nonwoven  textiles  have 
become  well  established  in  various  economic  sectors. 

The  wide  variety  of  specific  fields  and  conditions 
of  use  result  in  a  need  for  a  product  of  a  single  type 
which  can  vary  greatly  from  a  functional  point  of  view 
so  that  it  can  be  produced  in  a  versatile  manner, 
according  to  the  user's  technical  requirements. 

Patent  literature  relating  to  nonwoven  textiles  for- 
med  by  combinations  of  fibres  and  continuous  fila- 
ments  describes  various  mechanical,  chemical  and 
thermal  methods  of  combining  fibres  and  filaments 
and  consolidating  the  fibrous  matting.  These  include: 

-  the  connection  of  one  or  more  layers  of  nonwo- 
ven  fibrous  textiles  to  one  or  more  layers  of  non- 
woven  textiles  of  continuous  filaments  by 
needling  (e.g.  DE  3741-681  -A)  or  to  one  filamen- 
tary  layer  by  stitching  the  layers  together  (e.g.  DE 
331  3-681  -A), 
-  the  use  of  continuous  filaments  to  reinforce  and 
consolidate  fibrous  matting  made  of  cut  fibres  by 
stitching  methods  (so-called  knitted,  bonded, 
non-woven  textiles), 
-  the  conferring  of  dimensional  stability  to  a  ma- 
terial  made  of  continuous  filaments,  usually  a  fab- 
ric  or  a  mesh,  by  the  addition  of  fibres  which  seal 
the  intersections  of  the  filaments  (e.g.  US  4695- 
500-A),  and 
-  the  formation  of  composite  textiles  from  fibres 
and  synthetic  textile  filaments  with  mineral  or 
vegetable  fibres  loose  or  in  preconsolidated 
layers,  starting  with  a  semi-finished  textile  sub- 
strate,  generally  of  continuous  filaments  (e.g.  US 
4808-467-A;  DE  3605-830-A). 
Unlike  all  these  methods,  the  invention  provides 

a  material  in  which  the  continuous  filaments  are  inser- 
ted  intimately  in  the  mass  of  fibrous  matting  as  it  is  for- 
med  gradually  in  the  carding  and  folding  process. 

The  subject  of  the  invention  is  a  nonwoven  textile 
and  a  method  of  producing  it  as  defined  in  the  follow- 
ing  claims. 

The  filaments  are  inserted  by  means  of  devices, 
which  are  preferably  mechanical  and,  conveniently, 
are  disposed  in  the  technical  step  which  precedes  the 
formation  of  the  fibrous  matting  so  as  to  ensure  that 
the  filaments  are  distributed  uniformly  throughout 
both  its  area  and  its  thickness. 

The  production  method  is  illustrated  by  way  of 
non-limiting  example  in  the  following  drawings. 

In  Figure  1,  a  carding  machine,  schematically 
indicated  1,  supplies  a  fibrous  web  4  to  a  folding 
device  2.  A  supply  device  3,  carrying  reels  5  of  fila- 
ments  B,  is  associated  with  the  folding  device  2.  The 
filaments  B  are  fed  continuously  onto  the  fibrous  web 

4  as  it  advances  in  the  direction  indicated  by  the  arrow 
F  so  that  a  mat  6  of  fibres  and  filaments  is  formed  dur- 
ing  the  folding  and  is  then  subjected  to  known  consoli- 
dating  steps,  not  shown. 

5  The  devices  which  supply  the  filaments  may  be 
arranged  as  shown  in  Figure  2A,  Figure  2B  or  Figure 
2C,  that  is: 

-  Figure  2A  -  for  inserting  the  filaments  longitudi- 
nally  of  the  folding  device  (so  that  the  filaments 

10  are  arranged  transverse  the  fibrous  mass  of  mat- 
ting),  with  reels  which  are  movable  according  to 
the  arrow  F1, 
-  Figure  2B  -  for  inserting  the  filaments  trans- 
verse  the  folding  device  (so  that  the  filaments  are 

15  arranged  obliquely  in  the  fibrous  mass  of  mat- 
ting),  with  reels  which  are  movable  according  to 
the  arrow  F2; 
-  Figure  2C  -  for  inserting  the  filaments  in  spirals 
longitudinally  of  (or  transverse)  the  folding  device 

20  (so  that  the  filaments  are  arranged  in  spirals  in  the 
fibrous  mass  of  matting)  with  reels  which  are  mov- 
able  according  to  the  arrow  F3. 
The  final  product  produced  by  such  a  method  of 

mixing  can  fully  satisfy  various  users'  requirements  in 
25  the  sense  that  simply  by  varying  the  percentages  of 

the  basic  components  -  the  fibres  and  the  filaments  - 
used  in  the  mixing  of  the  starting  textiles,  the  product 
can  be  transformed  from  a  weak,  deformable  material 
into  a  strong  material  with  low  deformability  or,  if  a 

30  variation  in  the  nature  of  the  polymers  used  is  also 
adopted,  into  a  material  with  controlled  degradability. 

This  can  all  be  achieved  whilst  the  physical  and 
dimensional  characteristics  (the  weight,  thickness, 
etc.)  of  the  product  remain  unchanged  either  perma- 

35  nently  or  temporarily,  according  to  the  intended  use  of 
the  material. 

The  fibres  A  may  be  selected  from: 
-  A1  -  fibres  of  a  single  polymer,  that  is:  a  synth- 
etic  chemical  polymer,  a  synthetic  natural 

40  polymer,  a  natural  vegetable  polymer,  or  a  natural 
animal  polymer; 
-  A2  -  a  controlled  mixture  of  fibres  of  various 
synthetic  or  natural  polymers  or  combinations 
thereof. 

45  The  components  both  of  type  A1  and  of  type  A2 
may  be  of  a  single  denier  or  may  be  mixtures  of  fibres 
of  various  deniers. 

The  filaments  B  may  be: 
-  B1  -  monofilaments  of  synthetic  chemical 

so  polymers  with  a  denier  at  least  5  times  greater 
than  that  of  the  finest  fibres  constituting  the  com- 
ponent  A; 
-  B2  -  parallel  multifilaments  of  synthetic  chem- 
ical  polymers  with  an  overall  denier  at  least  10 

55  times  greater  than  that  of  the  finest  fibres  con- 
stituting  the  component  A; 
-  B3  -  twisted  multifilament  threads  of  synthetic 
chemical  or  synthetic  natural  polymers,  or  of 
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natural  fibres  with  an  overall  denier  at  least  10 
times  greater  than  that  of  the  finest  fibres  con- 
stituting  the  component  A. 
The  mixtures  of  the  components  A  and  B  may 

include: 
-  one  component  of  type  A  plus  one  component 
of  type  B; 
-  one  componet  of  type  B  plus  a  combination  of 
two  or  all  three  components  of  type  B. 
The  components  A  and  B  may  be  mixed  so  as  to 

be  oriented  in  one  or  both  production  directions  (lon- 
gitudinally  and  transversely)  or  in  a  disordered  man- 
ner  which  takes  no  account  of  the  production 
direction,  but  the  distribution  of  the  components  A  and 
B  per  unit  area  must  in  any  case  be  uniform. 

The  percentages  of  the  components  A  and  B  in 
the  mixture  of  the  product  must  be  at  least  15%  of  the 
final  mass  per  unit  area  for  the  type  A  components 
and  at  least  1%  for  the  type  B  components,  that  is, 
from  1  5%  A  +  85%  B  to  99%  A  +  1  %  B. 

The  mixture  of  the  components  A  and  B  may  be 
consolidated  by  mechanical  or  thermal  means.  After 
the  nonwoven  fabric  with  continuous  filaments  has 
been  produced,  the  product  may  undergo  further 
mechanical,  chemical  or  thermal  treatments,  accord- 
ing  to  the  user's  requirements,  or  may  undergo  a 
further  operative  step  if  it  is  to  be  used  as  a  component 
part  of  a  composite  or  special  material. 

No  further  operation  or  treatment  after  the  initial 
consolidating  process  should  reduce  the  physical- 
mechanical  characteristics  of  the  initial  product  by 
more  than  50%. 

Claims 

1  .  A  nonwoven  textile  formed  by  an  intimate  mixture 
of  fibres  and  continuous  filaments  produced  by  a 
method  including  the  combination  of  the  fibres 
and  the  filaments  during  the  technical  step  in 
which  the  elementary  webs  of  the  nonwoven 
textile  are  formed  and  the  intimate  mixing  thereof 
by  conventional,  preferably  mechanical, 
methods. 

2.  A  nonwoven  textile  according  to  Claim  1  ,  in  which 
at  least  1  5%  of  the  final  mass  per  unit  area  of  the 
product  is  composed  of  fibres  selected  from: 

-  A1  -  fibres  with  a  single  denier  or  a  mixture 
of  various  deniers  of  a  single  synthetic  chem- 
ical  polymer,  synthetic  natural  polymer, 
natural  vegetable  polymer,  or  natural  animal 
polymer, 
-  A2  -  fibres  of  a  single  denier  or  various 
deniers  of  a  controlled  mixture  of  various 
synthetic  or  natural  polymers  or  combinations 
thereof,  and 

a  minimum  of  1  %  of  at  least  one  of  the  following 

three  filamentary  elements: 
-  B1  -  monofilaments  of  synthetic  chemical 
polymers  with  a  denier  at  least  5  times  greater 
than  that  of  the  finest  fibres  constituting  the 

5  type  A  component, 
-  B2  -  parallel  multifilaments  of  synthetic 
chemical  polymers  with  an  overall  denier  at 
least  10  times  greater  than  that  of  the  finest 
fibres  constituting  the  type  A  component, 

10  -  B3  -  twisted  multifilament  threads  of  synth- 
etic,  chemical  polymers  or  natural  polymers  or 
of  natural  fibres  with  an  overall  denier  at  least 
10  times  greater  than  that  of  the  finest  fibres 
constituting  component  A. 

15 
3.  A  nonwoven  textile  according  to  Claims  1  and  2, 

characterised  in  that  its  components  are  mixed 
intimately  so  as  to  be  oriented  in  the  production 
directions  (longitudinally  and  transversely). 

20 
4.  A  nonwoven  textile  according  to  Claims  1  and  2, 

characterised  in  that  its  components  are  mixed 
intimately  in  a  disordered  manner  in  relation  to  the 
production  directions. 

25 
5.  A  nonwoven  textile  according  to  Claims  1-4,  con- 

solidated  by  mechanical  or  thermal  means. 

6.  A  nonwoven  textile  according  to  Claims  1-5 
30  which,  after  the  initial  consolidation,  undergoes  a 

chemical  or  thermal  finishing  treatment  or  another 
type  of  treatment  in  order  to  be  used  as  a  compo- 
nent  of  a  composite  or  special  product. 

35  7.  A  method  of  producing  a  nonwoven  textile  by  the 
carding  of  fibres  in  order  to  form  a  continuous  web 
of  the  fibres  and  the  folding  of  the  web  to  form  a 
fibrous  matting,  characterised  in  that  during  the 
folding  of  the  web,  a  plurality  of  filaments  or 

40  threads  is  inserted  on  each  fold  and,  after  the  for- 
mation  of  the  matting,  the  fibres  and  filaments 
and/or  threads  are  mixed  intimately  by  needling 
to  consolidate  the  matting. 
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