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(g)  Net  sheet  making  apparatus. 

©  An  apparatus  for  making  a  net  sheet  by  fusion  bonding 
fusible  warp  and  weft  threads  together,  includes  a  weaving 
section  (2)  for  weaving  the  warp  threads  into  the  weft  threads; 
an  induction  heating  type  fusing  roller  (32)  including  a 
tensioning  roller  set  (30,34)  and  a  jacket  chamber  (43);  a 
winding-up  section  (6)  for  winding-up  a  net  sheet  formed.  The 
winding-up  section  is  preferably  axially  oscillatable  to  roll  the 
net  sheet  into  a  proper  configuration. 
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Net  Sheet  Making  Apparatus 

BACKGROUND  OF  THE  INVENTION 
5 

Field  of  the  Invention 

The  present  invention  relates  to  an  apparatus  of  making  a  net  sheet  in  which  fusible  warp  and  weft  yarns  are 
10  fusion  bonded,  or  fused  together. 

Description  of  the  Prior  Art 

There  is  not  known  an  apparatus  of  making  a  net  sheet  by  fusion  bonding  fusible  warp  and  weft  yarns 
15  together.  It  is  generally  anticipated  that  such  a  net  sheet  can  be  formed  by  netting  the  warp  and  weft  threads 

together  as  in  the  conventional  fabrics  and  rolling  the  resulting  woven  textile,  the  roll  being  then  subjected  to 
any  suitable  fusing  procedure.  In  such  a  net  structure,  however,  there  are  gaps  at  least  between  the  warp 
threads  or  weft  threads.  Even  if  the  warp  and  weft  threads  are  properly  netted  or  woven,  the  positional  relation 
between  the  threads  may  be  disturbed  not  to  form  a  net  sheet  including  desirable  gaps  between  the  threads 

20  after  the  netting  operation. 
It  is  also  expected  that  an  electric  resistance  type  heater  or  steam  heater  is  utilized  as  a  fusion  bonding  heat 

source.  However,  the  electric  resistance  type  heater  cannot  be  easily  controlled  in  temperature,  particularly  to 
maintain  the  entire  heater  at  a  uniform  temperature.  On  the  other  hand,  the  steam  heater  is  expensive  in  plant 
investment  since  it  requires  large-sized  installations  such  as  boiler  and  others. 

25  On  the  other  hand,  where  the  net  sheet  is  to  be  rolled,  it  must  not  be  handled  in  the  same  manner  as  in  the 
conventional  woven  textiles  since  when  the  net  sheet  is  rolled  with  the  warp  threads  thereof  superposed  one 
on  another,  the  roll  configuration  may  collapse  from  the  external  diameter  of  the  roll  being  hugely  increased 
and  from  the  warp  threads  in  a  winding  layer  falling  into  gaps  between  the  warp  threads  in  the  adjacent  winding 
layer.  In  the  latter  case,  further,  the  roll  configuration  may  be  disturbed  to  form  an  undesirable  roll  shape. 

30 
SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention  to  provide  a  net  sheet  making  apparatus  which  can  fusion 
bond  warp  and  weft  threads  while  maintaining  the  netted  state  of  warp  and  weft  threads,  so  that  the  desired 

35  gaps  can  be  easily  formed  between  the  warp  threads  and  between  the  weft  threads. 
Another  object  of  the  present  invention  is  to  provide  a  net  sheet  making  apparatus  comprising  a  fusion 

device  which  is  of  a  more  simplified  and  small-sized  construction  and  which  can  easily  be  controlled  in 
temperature  to  maintain  the  entire  heating  part  thereof  at  a  uniform  temperature,  said  fusing  device  being 
capable  of  fusion  bonding  the  warp  and  weft  yarns  efficiently  and  positively. 

40  To  this  end,  the  present  invention  provides  an  apparatus  for  making  a  net  sheet  by  fusion  bonding  fusible 
warp  and  weft  threads  together,  said  apparatus  comprising  means  for  weaving  warp  and  weft  threads, 
tensioning  roller  means,  induction  heating  type  fusing  roller  means  having  a  jacket  chamber  and  means  for 
winding  up  a  net  sheet. 

In  one  preferred  embodiment  of  the  present  invention,  said  winding-up  means  is  axially  oscillatable  by 
45  engagement  of  the  end  inclined  face  of  a  wind-up  core  member  with  the  sloping  faces  of  wind-up  sidewall 

portions.  The  winding-up  means  is  further  adapted  to  axially  rock  by  the  wind-up  core  member  upwardly 
moving  between  corrugated  members  which  extend  vertically  between  the  wind-up  sidewall  portions. 

In  such  an  arrangement,  the  warp  and  weft  threads  can  be  fused  together  while  maintaining  their  netted 
state,  so  that  desirable  gaps  can  easily  be  formed  between  the  warp  threads  and  between  the  weft  threads. 

50  The  fusing  means  is  of  a  simplified  and  small-sized  construction  including  its  heating  portion  which  can  be 
controlled  into  a  uniform  temperature  to  perform  the  desirable  and  positive  fusion  bonding  operation.  Since 
the  winding-up  means  is  axially  oscillatable,  there  can  be  provided  a  net  sheet  having  a  stable  structure 
without  skew. 

55  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  schematic  layout  of  one  embodiment  of  a  net  sheet  making  apparatus  constructed  in 
accordance  with  the  present  invention. 

Figure  2  is  a  perspective  view,  partially  broken  away,  of  an  induction  heating  roller  usable  in  the  present 
60  invention. 

Figure  3  is  a  plan  view  of  a  wind-up  section  in  the  apparatus  of  the  present  invention. 
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DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

Referring  first  to  Figure  1  ,  there  is  shown  a  net  sheet  making  apparatus  1  which  comprises  a  weaving 
section  2,  a  fusing  section  4  and  a  wind-up  section  6,  ail  the  sections  being  substantially  integrally  installed  on 
a  base  8.  5 

The  weaving  section  2  rotatably  supports  a  warp  yarn  roll  12  which  includes  a  cylindrical  shaft  10  and  a 
plurality  of  juxtaposed  warp  threads  wound  around  the  shaft  10  without  axial  gap.  The  warp  yarn  roll  12  is 
adapted  to  receive  a  given  resistance  against  rotation. 

Guide  rollers  14,  15  and  16  are  disposed  above  the  warp  yarn  roll  12  to  form  a  path  for  guiding  the  warp  yarn 
strip  L  drawn  out  of  the  warp  yarn  roll  12.  A  heald  18  and  reed  19  are  disposed  in  front  of  the  guide  roller  16  w 
(leftward  as  viewed  in  Figure  1).  The  heald  18  is  adapted  to  weave  weft  threads  into  between  each  adjacent 
warp  threads  in  the  warp  yarn  strip  L.  The  reed  19  is  adapted  to  arrange  the  warp  threads  regularly  and  to  urge 
the  woven  weft  threads  into  predetermined  position. 

In  front  of  the  reed  19  are  disposed  a  woven  strip  taking-up  roller  set  26  which  comprises  a  guide  roller  22 
and  pressure  rollers  23,  24  and  is  adapted  to  take  up  a  woven  strip  C  formed  by  the  heald  18.  15 

The  fusing  section  4  disposed  downstream  of  the  weaving  section  2  comprises  a  forward  tensioning  roller 
30,  an  induction  heating  roller  32,  a  rearward  tensioning  roller  34,  a  guide  roller  36  and  a  heat  cutting  device  38, 
which  components  are  disposed  along  the  direction  of  movement  of  the  woven  strip  C  in  the  order  as 
described.  The  forward  and  rearward  tensioning  rollers  30  and  34  are  adapted  to  wind  the  woven  strip  C 
around  the  induction  heating  roller  32  through  a  range  of  about  180°  under  a  predetermined  tension.  20 

As  seen  from  Figure  2,  the  induction  heating  roller  32  comprises  a  central  iron  core  40,  an  induction  coil  42 
wound  around  the  core  40  and  an  outside  jacket  chamber  43  located  around  the  induction  coil  42.  When  the 
induction  coil  42  is  energized  a  shortcircuiting  current  is  induced  circumferentially  in  the  material  of  the 
induction  roller  so  that  the  entire  induction  heating  roller  32  is  self-heated. 

The  jacket  chamber  43  is  an  enclosed  chamber  filled  with  a  mixture  consisting  of  two -̂phase  heat  medium,  25 
that  is,  water  and  steam.  The  jacket  chamber  43  thus  acts  to  maintain  the  surface  temperature  in  the  roller  32 
at  a  uniform  temperature  by  repeating  a  cycle  consisting  of  evaporation  and  condensation.  The  induction 
heating  roller  32  is  adapted  to  urge  and  fuse  the  warp  and  weft  threads  in  the  woven  strip  C  against  each  other 
while  maintaining  the  surface  temperature,  for  example,  at  a  range  of  (100°C-160°C)  without  change  beyond 
50°  C.  30 

Each  of  the  warp  and  weft  threads  includes  a  composite  tape  material  which  is  composed  of  an  oriented 
tape  core  material  of  thermoplastic  resin  (high-melting  thermoplastic  resin)  and  coating  layers  of 
thermoplastic  resin  having  its  melting  point  lower  than  that  of  the  tape  core  material  (low-melting 
thermoplastic  resin)  on  the  opposite  faces  of  the  tape  core. 

Such  thermoplastic  resins  include  high-density  polyethylene,  low-density  polyethylene,  middle-density  35 
polyethylene,  polypropylene,  polyvinyl  chloride,  polyvinylidene  chloride,  polystyrene,  polyvinyl  alcohol, 
polyacrylonitrile,  polyamide,  polyester  and  so  on. 

The  melting  point  in  the  low-melting  thermoplastic  resin  should  be  at  a  level  such  that  the  orientation  of  the 
tape  core  material  will  not  be  influenced  by  the  low-melting  temperature.  If  the  tape  core  material  is  subjected 
to  a  temperature  higher  than  such  a  low-melting  temperature,  it  would  be  reduced  in  strength,  leading  that  the  40 
entire  net  sheet  will  be  reduced  in  strength.  In  general,  the  melting  point  of  the  low-melting  thermoplastic  resin 
is  15°C-35°C  and  preferably  20°C-30°C  lower  than  the  high-melting  point  of  the  high-melting  thermoplastic 
resin.  The  oriented  tape  core  material  is  preferably  made  of  high-density  polyethylene  or  polypropylene  while 
the  coating  layers  are  preferably  formed  of  low-density  polyethylene,.  Further,  the  warp  and  weft  threads  may 
be  made  of  different  composite  tape  materials,  respectively.  45 

Such  composite  tape  materials  can  be  prepared  in  accordance  with  any  suitable  well-known  manner.  For 
example,  the  surface  coating  layers  of  low-melting  thermoplastic  resin  may  be  bonded  by  fusion  or  adhesive 
on  the  opposite  faces  of  the  oriented  tape  core  material.  After  the  thermoplastic  coating  layer  material  have 
been  adhered  to  the  opposite  faces  of  the  thermoplastic  tape  core  material,  the  resulting  tape  core  may  be 
slitted  into  a  predetermined  width  and  one-way  drawn.  Alternatively,  the  resulting  tape  core  may  be  one-way  50 
drawn  and  then  slitted  into  a  predetermined  width.  Preferably,  a  low-melting  thermoplastic  resin  material  is 
fused  to  the  opposite  faces  of  a  thermoplastic  tape-like  material  in  a  composite  die  machine  which  utilizes  two 
extruders.  The  fused  materials  are  then  extruded  into  a  laminated  film  which  in  turn  is  drawn. 

The  rate  of  drawing  is  ranged  between  4  and  12  and  preferably  between  5  and  8. 
The  width  of  the  composite  tape  material  is  not  particularly  limited  and  may  be  freely  designed  so  that  55 

various  net  patterns  can  be  selected  depending  on  the  applications  of  the  net  sheet.  However,  the  fineness  of 
the  composite  tape  material  is  generally  ranged  between  200  deniers  and  3000  deniers. 

The  cutting  device  38,  which  may  be  heating  or  blade  means,  is  adapted  to  trim  the  opposite  side  edges  of 
the  composite  fused  strip,  that  is,  the  net  sheet  C. 

The  wind-up  section  6  comprises  a  pair  of  clockwise  rotating  wind-up  rollers  40  and  42  and  a  wind-up  core  60 
member  44  placed  on  the  wind-up  rollers.  The  wind-up  core  member  44  includes  a  shaft  having  the  opposite 
ends  46  and  49  which  extends  axially  outwardly  beyond  the  opposite  ends  of  the  core  member  44.  One  of  the 
shaft  ends  46  has  an  end  face  52  inclined  relative  to  the  axis  50,  that  is,  positioned  relative  to  the  axis  with  an 
angle  other  than  90  degrees.  The  inclined  end  face  52  of  the  shaft  end  46  is  engaged  by  abutting  member  56 
similarly  having  a  sloping  face  54  inclined  relative  to  the  axis  50.  The  shaft  end  48  is  received  in  a  spring  65 
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receiving  member  60  through  a  compression  spring  62.  The  abutting  member  56  is  fixedly  mounted  on  a 
wind-up  sidewall  64  while  the  spring  receiving  member  60  is  slidably  fitted  into  a  vertically  extending  groove  70 
which  is  formed  in  the  other  wind-up  sidewall  66. 

In  the  winding-up  section  6,  the  leading  end  of  the  net  sheet  C  is  first  mounted  on  the  wind-up  core  member 
5  44.  Thereafter,  the  wind-up  core  member  44  is  placed  on  the  wind-up  rollers  40  and  42.  As  the  wind-up  core 

member  44  is  being  rotated  by  means  of  the  wind-up  rollers  40  and  42,  the  net  sheet  C  is  wound  around  the 
core  member  44  to  progressively  increase  the  external  diameter  of  the  rolled  net  sheet.  As  the  external 
diameter  of  the  rolled  net  sheet  increases,  the  wind-up  core  member  44  is  lifted  while  oscillating  axially  or 
leftwardly  and  rightwardly  as  viewed  in  Figure  3  by  the  engagement  of  the  inclined  end  face  52  of  the  rotating 

10  shaft  end  46  with  the  sloping  face  54  of  the  abutting  member  56  and  also  under  the  action  of  the  compression 
spring  62.  Due  to  such  an  axial  oscillation  of  the  core  member  44,  it  can  be  avoided  that  the  net  sheet  will  be 
formed  into  an  unstable  roll  having  a  hugely  increased  diameter  from  the  warp  threads  thereof  being 
superposed  one  on  another  in  the  rolled  structure  or  that  the  net  sheet  will  be  rolled  with  skew  only  in  one 
direction.  In  accordance  with  the  present  invention,  the  warp  threads  on  one  winding  layer  in  the  rolled  net 

15  sheet  can  be  fallen  into  between  the  warp  threads  on  the  adjacent  winding  layer  to  form  a  stable  net  sheet  roll. 
In  another  preferred  embodiment  of  the  present  invention,  the  wind-up  core  member  44  may  be  arranged 

with  its  opposite  ends  engaged  by  corrugated  faces  which  are  formed  on  the  opposed  surfaces  of  the  wind-up 
sidewalls  64  and  66  in  the  vertical  direction.  Similarly,  the  core  member  44  can  be  axially  oscillated  between  the 
sidewalls  as  the  core  member  44  moves  vertically  along  the  sidewalls. 

20  Although  the  above  embodiments  have  been  described  as  to  the  axial  oscillation  of  the  wind-up  core 
member  44,  the  present  invention  is  not  limited  to  such  an  arrangement.  Namely,  the  present  invention  can 
make  various  net  sheets  shown  in  the  following  table. 

25 
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In  the  table,  the  warp  covering  rate  is  a  percentage  of  the  weaving  pitch  relative  to  the  warp  width  and  the 
warp  gap  rate  is  a  percentage  of  the  weaving  rate  relative  to  the  warp  gap. 

It  can  be  understood  from  the  table  that  the  products  C1  through  C8  can  be  rolled  very  well  under  the  axial 
oscillation  ranged  between  4  mm  and  8  mm;  that  the  products  C7  through  C18  can  be  rolled  very  well  under 

5  the  axial  oscillation  ranged  between  2  mm  and  4  mm;  and  that  the  products  C14  through  C19  can  be  rolled, 
without  any  axial  oscillation,  into  a  stable  net  sheet  roll  having  no  skew  in  one  direction. 

When  each  of  the  products  C1  through  C13  was  to  be  rolled  with  an  axial  oscillation  less  than  said  values  or 
without  any  axial  oscillation,  the  net  sheet  was  rolled  with  its  corrugated  intermediate  region  wit  the  opposite 
end  faces  thereof  being  recessed.  When  such  a  rolled  net  sheet  was  unwound,  the  corrugated  intermediate 

10  region  of  the  net  sheet  did  not  disappear.  As  a  result,  the  width  of  the  net  sheet  was  decreased  from  the 
desired  width.  If  such  a  net  sheet  is  subjected  to  laminating,  sewing  and  other  workings,  a  net  product  lacking 
in  width  would  be  produced.  It  is  of  course  that  when  the  net  sheet  roll  itself  is  to  be  sold  as  a  final  product,  the 
recessed  end  faces  of  the  net  sheet  roll  will  degrade  its  commercial  quality.  If  the  corrugated  intermediate 
region  of  the  rolled  net  sheet  is  increased  in  degree,  the  reduction  of  width  and  the  degradation  of  commercial 

15  quality  will  further  be  emphasized. 
Moreover,  the  net  sheet  roll  produced  without  any  axial  oscillation  tends  to  be  reduced  in  strength.  If  such 

net  sheet  rolls  are  stored  under  the  side-by-side  superposed  condition,  the  circular  cross-section  of  each  of 
the  rolls  will  be  damaged  into  any  undesirable  deformed  cross-section  other  than  circle.  As  a  result,  when  the 
deformed  net  sheet  roll  is  to  be  unwound  while  braking  the  rotating  net  sheet  roll,  the  braking  is  not  efficiently 

20  performed.  This  means  that  a  high-quality  net  sheet  product  cannot  be  provided. 
The  invention  has  thus  been  shown  and  described  with  reference  to  specific  embodiments,  however,  it 

should  be  noted  that  the  invention  is  in  no  way  limited  to  the  details  of  the  illustrated  structures  but  changes 
and  modifications  may  be  made  without  departing  from  the  scope  of  the  appended  claims. 

25 

Claims 

30  1  .  An  apparatus  for  making  a  net  sheet  by  fusion  bonding  fusible  warp  and  weft  threads  together,  said 
apparatus  comprising  weaving  means  (2)  for  weaving  the  warp  threads  into  the  weft  threads;  an  induction 
heating  type  fusing  roller  (32)  including  tensioning  roller  means  (30,34)  and  a  jacket  chamber  (43)  ;  and 
means  (6)  for  winding  up  a  net  sheet  thus  formed. 

2.  An  apparatus  as  defined  in  claim  1  ,  wherein  said  winding  means  (6)  is  axially  oscillated  to  roll  the  net 
35  sheet  into  a  proper  configuration. 

3.  An  appartus  as  defined  in  claim  1  ,  wherein  said  winding  means  is  axially  oscillated  by  engagement  of 
the  inclined  end  face  (52)  of  a  wind-up  core  member  (44)  with  the  sloping  face  (54)  of  a  wind-up  sidewall 
(64). 

4.  An  apparatus  as  defined  in  claim  1,  wherein  said  winding  means  includes  a  wind-up  core  member 
40  (44)  adapted  to  axially  oscillate  while  upwardly  moving  between  vertically  extending  and  corrugated 

members  on  the  opposed  wind-up  sidewalls  (64,66). 
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