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Description 

BACKGROUND  OF  THE  INVENTION  -  FIELD  OF 
INVENTION 

This  invention  relates  to  a  novel  process  for 
steam  pressing  a  mat  of  compressible  material  and 
a  binder  into  a  finished  product,  and  has  particular 
application  to  the  steam  pressing  mats  of  lignorel- 
luloses  material  and  thermosetting  binders  into 
composite  products. 

DESCRIPTION  OF  THE  PRIOR  ART 

For  composite  board  manufacturers,  press  time 
is  one  of  the  most  important  factors  in  determining 
the  production  rate  and  thus  the  production  effi- 
ciency  and  cost.  Normally,  the  hot  pressing  opera- 
tion  involved  when  forming  a  panel  from  a  mat  of 
lignocellulosic  material  and  a  thermosetting  resin  or 
binder  controls  the  rate  of  panel  production,  and  is 
a  function  of  the  thickness  of  the  panel  to  be 
formed. 

It  has  been  recognized  in  the  art  that  steam 
press  time  for  particle  board  or  like  products  can 
be  drastically  reduced  by  passing  pressurized 
steam  through  the  pressed  board,  to  thereby  effect 
a  faster  heat  transfer  within  the  pressed  board  for 
the  purpose  of  causing  the  binder  or  resin  to  set. 
To  date,  however,  none  of  these  techniques  has 
proven  to  be  practical  or  effective  for  the  produc- 
tion  of  wood-based  composites  with  improved  di- 
mensional  stability  at  short  press  times. 

For  example,  K.C.  Shen  in  U.S.  Patent 
3,891,738  issued  June  24,  1975,  discloses  the  pas- 
sage  of  pressurized  steam  through  a  mat  by  in- 
troducing  steam  from  one  platen,  and  exhausting 
the  steam  transmitted  through  the  mat  by  the  other 
platen.  In  this  press  as  disclosed  by  Shen,  the  mat 
is  located  internally  of  a  peripheral  wall  or  frame- 
work  which  is  positioned  between  the  two  platens. 
A  proper  seal  between  this  peripheral  wall  or 
framework  and  platens  is  critically  required  in  order 
to  form  a  sealed  chamber  when  the  press  is 
closed.  Not  only  does  the  peripheral  wall  surround- 
ing  the  mat  reduce  the  usable  platen  area,  but 
because  the  opposed  platens  are  effectively  seal- 
ed,  a  real  risk  of  steam  explosion  exists. 

The  steam  press  described  in  Canadian  Patent 
1,075,140  -  Donald  W.  Nyberg  issued  April  8,  1980 
is  somewhat  similar  to  that  of  Shen,  in  that  a 
framework  surrounds  the  mat  positioned  between 
the  platens  and  hence  creates  a  closed  chamber. 
Unlike  Shen,  however,  the  steam  apertures  and 
supply  conduits  are  located  in  one  platen  only  and 
thus  steaming  and  exhaustion  are  through  this  sin- 
gle  or  common  platen.  Consequently,  this  arrange- 
ment  cannot  provide  a  pressure  differential  be- 

tween  the  exterior  mat  surfaces,  which  results  in  air 
and  water  pockets  being  formed  in  the  pressed 
board  and  which  can  result  in  improper  resin  or 
binder  cure  in  some  areas.  Further,  the  Nyberg 

5  press,  like  Shen,  requires  a  perfect  seal  about  the 
mat  and  is  also  susceptible  to  explosion. 

The  press  as  disclosed  by  Robert  L.  Geimer  in 
United  States  Patent  4,393,019  issued  July  12, 
1983  is  an  unsealed  steam  pressure  system  in  the 

io  sense  that  the  strong  peripheral  walls  characteristic 
of  the  Shen  and  Nyberg  presses  are  not  required. 
Thus,  hot  pressing  steam  injected  into  the  mat  is 
permitted  to  escape  from  all  of  the  mat  edges. 
Further,  as  the  steam  is  injected  into  both  mat 

75  surfaces  at  the  same  time,  air  or  water  pockets,  as 
above  discussed,  are  formed  thus  preventing  uni- 
form  cure  throughout  the  formed  board.  Moreover, 
since  the  system  is  unsealed,  and  as  cautioned  by 
Geimer,  the  steam  pressure  employed  should  not 

20  be  such  that  it  blows  the  mat  material  out  of  the 
press.  It  would  also  appear  that  the  Geimer  type  of 
press  is  not  capable  of  producing  sufficiently  high 
temperatures  within  a  reasonable  time  frame  to 
achieve  curing  of  certain  binders,  such  as  phenol- 

25  formaldehyde  resin. 
US-A-4  609  519  describes  a  process  for  pro- 

ducing  a  panel  of  variable  thickness  by  moulding  a 
layer  of  fibres  impregnated  with  a  thermosetting 
binder,  wherein  the  layer  of  fibres  is  compressed 

30  between  moulding  surfaces  and  hot  air  blown  into 
the  material.  The  peripheral  portion  of  the  layer  are 
crimped  by  the  shape  of  the  mould. 

EP-A-0  189  127  describes  a  process  for  accel- 
erating  the  hardening  of  cement  with  fibre-rein- 

35  forced  and  cement-bond  plates  or  profiles.  As  in 
the  above-described  document,  the  peripheral  por- 
tions  of  the  plates  are  caused  to  have  reduced 
thickness  by  means  of  a  flange  on  a  pressure  plate 
of  the  press.  When  compressed  between  two  pres- 

40  sure  plates,  the  fibre-reinforced  plates  are  sub- 
jected  to  carbon-dioxide  gas  under  pressure. 

Summary  of  the  Invention 

45  According  to  the  present  invention  there  is 
provided  a  process  of  forming  a  cured  composite 
board  from  a  mat  of  uncompressed  material  which 
has  been  treated  with  an  uncured  thermosetting 
binder  in  a  press  having  opposed  press  platens  for 

50  compressing  said  mat  to  form,  when  the  press  is  in 
a  press  closed  position,  a  compressed  mat  having 
a  main  body  portion  of  uniform  predetermined 
thickness  and  a  perimeter  portion  of  a  reduced 
thickness  and  increased  density;  the  process  being 

55  characterised  in  that: 
said  composite  board  is  a  wood  composite 

board  formed  in  said  process  from  uncompressed 
lignocellulosic  material; 
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said  press  is  a  steam  press; 
said  perimeter  portion  of  a  reduced  thickness 

and  increased  density  serves  to  provide  a  steam 
pressure  resistant  seal  between  the  platens  and 
about  the  main  body  portion;  and 

said  process  comprises  subjecting  said  main 
body  portion  of  said  mat  to  an  initial  injection  of 
steam  under  pressure  for  a  selected  period  of  time 
and  then  releasing  said  pressure  and  again  sub- 
jecting  said  main  body  portion  of  said  mat  to  a 
further  injection  of  steam  under  pressure  at  a  tem- 
perature  and  for  a  time  sufficient  to  cure  said 
uncured  thermosetting  binder  in  said  main  body 
portion. 

Thus,  steam  processing  of  mat  material  as 
herein  contemplated  can  be  carried  out  without  the 
necessity  of  strong  press  design  which  is  required 
in  sealed  presses  as  above  described,  and  further 
without  undue  concern  about  binder  undercure  re- 
sulting  from  air  and  water  pockets  and  mat  material 
blow  out  where  the  pressurized  steam  is  permitted 
to  evacuate  through  the  mat  edges.  Further,  utiliz- 
ing  my  concept,  many  existing  presses  can  be 
retrofitted  in  the  field  so  as  to  function  in  the 
manner  contemplated. 

In  apparatus  for  use  in  the  process  of  my 
invention,  projection  means  extends  from  at  least 
one  of  the  opposed  press  platen  faces  (or  one  of 
the  steam  plates  when  employed  as  part  of  the 
platen)  a  distance  less  than  spacing  between  the 
platens  when  in  their  closed  condition,  so  that 
when  the  platens  are  closed  to  a  target  thickness 
representing  the  desired  thickness  of  the  product, 
the  edges  of  the  mat  are  impinged  by  the  projec- 
tion  means  in  order  to  further  density  and  thus 
create  a  steam  pressure  seal  about  the  mat  in  the 
impingement  area.  In  other  words,  when  the  press 
is  in  its  closed  or  near  closed  position,  the  edges 
of  the  mat  are  effectively  sealed  from  the  atmo- 
sphere  as  a  result  of  the  additional  compression 
imparted  to  the  mat  about  its  periphery  and  this 
sealing  effect  is  sufficient  to  withstand  steam  pres- 
sure  buildup  experienced  by  the  remainder  of  the 
mat  during  steam  curing  of  the  binder.  As  a  result 
of  the  sealing,  the  compressed  mat  can  be  fast 
heated  by  the  injection  or  passage  of  pressurized 
steam  therethrough  and  which  is  advantageously 
introduced  into  the  mat  from  one  platen  face  and 
exhausted  or  evacuated  through  or  at  the  face  of 
the  other  platen. 

If  the  product  to  be  produced  is  rectangular,  for 
example,  and  which  is  the  common  shape  of  com- 
posite  board,  the  uncured  mat  and  the  projection 
means  are  both  relatively  rectangular  in  shape. 

Steam  can  be  easily  built  up  internally  of  the 
mat  due  to  the  formation  of  sealed  edges  there- 
about.  As  a  result,  components  in  the  pressed  mat 
such  as  wood,  water  and  adhesives  can  be  heated 

up  in  a  relatively  short  time  and  regardless  of 
thickness  without  undue  regard  to  explosion,  mat 
blow-out  or  resin  undercure.  Additionally,  improved 
dimensional  stability  can  be  imparted  to  the 

5  pressed  product  by  prolonging  the  steam  treatment 
time  only  slightly  but  well  below  that  required  with 
conventional  (non-steam)  presses.  Furthermore,  I 
have  found  that  a  lignocellulosic  mat,  with  high 
moisture  content,  can  be  made  into  a  final  product 

io  within  a  short  press  time  and  without  causing  mat 
blow-out  or  resin  undercure. 

As  will  be  appreciated,  pressurized  steam  can 
be  introduced  from  one  platen  and  evacuated  at 
the  other,  in  either  direction,  or  injected  and  evacu- 

15  ated  in  alternating  directions  employing  suitable 
steam  supply  and  exhaust  means  which  them- 
selves  may  advantageously  be  incorporated  into 
the  platens.  It  is  also  possible  to  employ  steam 
injection  or  steam  exhaust  or  evacuation  press  face 

20  plates  which  can  be  connected  directly  on  the 
platens  themselves  or,  and  particularly  with  respect 
to  the  bottom  platen,  can  be  made  removable  and 
thus  it  can  serve  to  transport  the  mat  to  and  from 
the  press.  Provided  conventional  support  mesh  for 

25  the  mat  is  sufficiently  porous,  it  too  can  advanta- 
geously  be  employed  as  a  steam  exhaust  plate, 
and  simply  positioned  over  the  bottom  platen  which 
itself  may  have  no  provision  for  exhausting  pres- 
surized  steam  as  the  steam  is  exhausted  to  at- 

30  mosphere  through  the  edges  of  the  screen.  Ad- 
vantageously,  and  if  desired,  the  screen  can  be 
bordered  with  its  own  projection  means  which  is 
used  to  density  the  mat,  with  steam  that  passes 
through  it  being  supplied  or  evacuated,  as  the  case 

35  may  be,  through  suitable  passageways  in  the  plat- 
en  with  which  it  is  associated. 

The  projection  means  as  above  described  is 
preferably  carried  directly  by  the  upper  platen.  In 
this  configuration,  steaming  means,  functioning  ei- 

40  ther  as  steam  injection  means  or  steam  exhaust  or 
evacuation  means  can  extend  through  the  upper 
platen  and  are  connected  to  a  steam  pressure 
supply  source  or  vented  to  the  atmosphere,  de- 
pending  upon  the  direction  of  steam  flow.  Alter- 

45  natively,  the  projection  means  can  be  attached  to 
either  a  steam  injection  or  exhaust  press  face  plate 
(depending  on  flow  direction)  which  is  in  turn  se- 
cured  to  the  upper  platen  and  hence  this  element 
can  be  regarded  as  being  part  of  the  upper  platen. 

50  In  accordance  with  yet  a  further  feature  of  my 
invention,  I  have  found  that  once  the  product  has 
been  cured  and  the  supply  of  steam  is  turned  off, 
steam  within  the  pressed  mat  can  be  evacuated  to 
atmosphere  or  under  vacuum  using  the  existing 

55  steam  injection  or  steam  exhaust  means,  or  option- 
ally,  by  the  use  of  separate  vacuum  means.  It  is 
also  possible  to  inject  cool  air  through  the  product 
in  a  manner  similar  to  that  employed  when  inject- 

3 
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ing  steam  through  the  mat.  Indeed,  the  existing 
steam  means  can  be  used  for  this  purpose.  Pass- 
ing  cool  air  through  the  product  has  the  feature  of 
condensing  entrapped  or  residue  steam  within  the 
pressure  mat  and  thereby  contributes  to  an  in- 
crease  in  moisture  content  of  the  formed  product.  It 
also  reduces  pressure  build-up  and  the  likelihood 
of  pressure  blow  when  the  press  is  opened. 

Advantageously,  before  subjecting  the  com- 
pressed  mat  to  steam  injection  for  a  time  and  at  a 
temperature  sufficient  to  cure  the  binder,  the  com- 
pressed  mat  can  initially  be  injected  with  steam  for 
a  short  length  of  time  and  is  thereafter  exhausted 
or  evacuated  in  order  to  remove  or  reduce  air  or 
water  pockets  formed  in  the  compressed  mat.  Fur- 
thermore,  and  if  necessary,  this  initial  step  of 
steam  injection  and  steam  exhaustion  or  evacuation 
can  be  repeated  prior  to  the  final  steam  injection 
step  which  causes  the  binder  in  the  mat  to  cure. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the  accompanying  drawings  which  illustrate 
apparatus  suitable  for  carrying  out  embodiments  of 
the  process  of  the  present  invention: 

Figure  1  is  a  cross-sectional  view  of  a  repre- 
sentation  steam  press  as  used  in  forming  ridged 
panel  composite  board  and  where  the  border 
projection  means  is  carried  by  the  top  press 
platen  and  where  the  steam  supply  and  steam 
discharge  means  are  carried  by  opposed  press 
platens; 
Figure  2  is  similar  to  Figure  1  ,  but  where  steam 
injection  and  steam  exhaust  press  plate  faces 
are  carried  by  and  form  part  of  opposed  platens; 
Figure  3  is  similar  to  Figure  2,  but  in  this  in- 
stance,  the  upper  plate  includes  a  steam  ex- 
haust  press  plate  which  is  vented  to  the  at- 
mosphere; 
Figure  4  is  similar  to  Figure  3,  but  where  the 
bottom  plate  is  a  wire  screen  or  caul  and  func- 
tions  as  a  steam  exhaust  plate. 
Figures  5a,  5b  and  5c  illustrate  a  top,  bottom 
and  a  cross-sectional  side  view,  respectively,  of 
a  typical  steam  injection  or  exhaust  plate;  and 
Figures  6a,  6b  and  6c  are  respectively  top, 
bottom  and  cross-sectional  side  views  of  a  typi- 
cal  steam  exhaust  plate,  again  showing  aper- 
tures  and  conduits,  but  where  the  conduits  ter- 
minate  at  the  plate  edges. 

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

With  reference  to  Figures  1  through  4,  for  ease 
of  understanding,  the  same  reference  numerals 
have  been  used  to  indicate  like  parts.  The  common 
elements  include  upper  press  platen  1  and  lower 
platen  2  and  which  are  illustrated  with  mat  8  there- 

between  and  which  has  been  compressed  to  its 
target  thickness. 

Border  projection  means  10  is  carried  directly 
by  and  extends  downwardly  from  face  3  of  upper 

5  platen  1  as  seen  in  Figures  1  and  4.  If  upper  platen 
I  includes  an  upper  steam  plate  1  1  as  discussed  in 
greater  detail  below  and  as  best  seen  in  Figures  2 
and  3,  the  projection  means  10  is  directly  con- 
nected  to  face  12  of  this  plate  11  which  in  this 

io  application  is  regarded  as  being  part  of  the  upper 
press  platen  1  . 

The  main  portion  of  upper  platen  1  can  include 
steam  passage  4  which  communicate  with  conduits 
5  which  themselves  communicate  with  apertures  6 

is  in  face  3  as  seen  in  Figures  1  and  4.  Steam 
passageway  4  can  also  communicate  directly  with 
steam  plate  1  1  as  illustrated  in  Figure  2. 

In  a  similar  manner,  lower  platen  1  can  include 
steam  passage  15  which  as  seen  in  Figure  1 

20  communicates  with  conduits  16  which  themselves 
communicate  with  apertures  17  on  face  18  of  the 
lower  platen  as  seen  in  Figure  1  .  Alternatively,  and 
as  seen  in  Figures  2  and  3,  passageway  15  can 
communicate  directly  with  lower  steam  plate  20. 

25  Referring  now  to  Figures  5a,  5b  and  5c,  the 
steam  plate  40  as  illustrated  is  designed  to  function 
as  a  closed  system  steam  supply  plate  or  steam 
exhaust  plate  and  can  be  interchangeably  em- 
ployed  as  the  upper  steam  plate  1  1  which  commu- 

30  nicates  with  steam  passage  4  as  illustrated  in  Fig- 
ure  4,  or  lower  plate  20  as  seen  in  Figures  2  and  3, 
and  which  are  in  communication  with  lower  steam 
passage  15.  The  upper  surface  of  plate  40  is 
provided  with  a  plurality  of  apertures  41  which  on 

35  the  underside  of  the  plate  communicate  with  inter- 
connecting  conduits  42  and  which  themselves 
communicate  with  connector  conduit  43.  This  con- 
nector  conduit,  with  reference  to  Figures  2  and  3, 
enables  steam  passages  4  or  15  to  directly  com- 

40  municate  with  apertures  41  . 
With  particular  reference  to  upper  steam  plate 

I  I  seen  in  Figure  3  and  as  also  illustrated  as  50  in 
Figures  6a,  6b  and  6c,  the  face  thereof  is  provided 
with  a  plurality  of  apertures  51  which,  on  their 

45  underside,  communicate  with  a  plurality  of  parallel 
conduits  as  best  seen  in  Figure  6b.  As  will  be 
discussed  in  greater  detail  below,  this  particular 
plate  configuration  is  intended  to  permit  steam 
passing  through  the  mat  to  be  exhausted  or  evacu- 

50  ated  to  the  atmosphere  via  apertures  51  and  con- 
duits  52.  When  used  as  a  steam  exhaust  plate,  it 
will  be  appreciated  that  this  plate  50  need  not  be 
located  on  the  upper  platen  but  can  also  be  posi- 
tioned  on  the  lower  platen.  Furthermore,  and  al- 

55  though  not  seen  in  Figure  6a  or  6c,  in  situations 
where  plate  50  is  used  for  steam  exhaustion  pur- 
poses  as  an  upper  plate  (plate  11  in  Figure  3),  it 
advantageously  carries  with  it  the  border  projection 

4 
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means  10. 
With  reference  to  the  Figure  4  embodiment, 

the  steam  exhaust  or  evacuation  plate  as  discussed 
above  has  been  substituted  with  a  wire  mesh  caul 
60,  the  porosity  of  which  is  sufficient  to  enable 
steam  which  has  passed  through  mat  8  to  be 
exhausted  to  atmosphere.  The  wire  mesh  caul  also 
facilitates  transport  of  the  mat  both  before  and  after 
pressing.  If  desired,  the  screen  may  be  bordered 
by  a  projection  or  perimeter  frame  (not  shown) 
similar  to  projection  means  10  illustrated  on  the 
upper  platen  of  Figures  1-4  and  which  serves  to 
density  the  mat  in  area  7.  Indeed,  it  will  be  appar- 
ent  that  projection  means  can  extend  outwardly 
from  both  opposed  platen  faces  (not  shown)  with- 
out  departing  from  the  operating  concept  of  my 
invention.  If  a  screen  or  mesh  60  is  employed  with 
a  peripheral  frame  projection  means  (not  shown), 
steam  passage  therethrough  will  be  contained  inte- 
rior  of  the  frame  and  not  exhausted  to  atmosphere 
through  the  edges  of  the  screen  as  seen  in  Figure 
4.  Thus,  it  will  be  necessary  to  make  provision  for 
a  lower  steam  passage  (not  shown  in  Figure  4) 
similar  to  the  steam  passage  15  seen  in  Figures  1, 
2  and  3.  In  this  form  of  configuration,  steam  can  be 
transmitted  through  the  mat  8  from  the  upper  plat- 
en  1  to  the  lower  platen  2,  and  vice-versa. 

As  indicated  previously,  the  narrow  perimeter 
framework  is  preferably  either  carried  directly  by 
the  upper  platen  or  indirectly  by  the  upper  steam 
plate  if  one  is  employed.  As  the  press  is  closed, 
the  projection  means  10  which  is  co-related  in  size 
to  the  outer  margins  of  the  mat  8  engages  the 
peripheral  or  marginal  portion  of  the  mat  in  the 
area  generally  designated  as  7,  so  that  while  the 
major  area  of  mat  8  subject  to  compression  re- 
mains  at  its  target  thickness,  that  portion  of  the  mat 
in  area  7  underlying  the  framework  10  is  further 
compressed  and  densified  and  which,  as  a  result, 
effectively  self-seals  the  mat  from  the  atmosphere 
and  renders  it  resistant  to  steam  pressure  built  up 
in  the  mat  during  curing. 

With  reference  to  the  Figures  1  and  2  press 
embodiments,  it  will  be  apparent  that  pressurized 
steam  can  be  introduced  into  the  pressed  mat  8 
through  the  top  platen  where  steam  passage  4  is 
connected  to  a  source  of  steam  supply  (not  shown) 
and  that  the  steam  passing  therethrough  can  be 
slowly  exhausted  or  evacuated  from  the  other  side 
via  lower  steam  passage  15.  It  will  also  be  appar- 
ent  that  the  steam  flow  direction  can  be  reversed  in 
the  sense  that  it  is  caused  to  pass  through  mat  8  in 
a  direction  from  the  lower  platen  towards  the  upper 
platen  and  which  is  the  steam  flow  direction  that  I 
prefer. 

It  is  also  possible,  if  desired,  to  change  the 
flow  direction  back  and  forth  during  curing,  or  to 
initially  inject  steam  from  both  sides  of  the  mat  and 

thereafter  inject  steam  from  one  side  and  evacuate 
it  at  the  other. 

As  seen  in  the  Figure  3  embodiment,  and 
recognizing  upper  steam  plate  1  1  therein  illustrated 

5  communicates  with  the  atmosphere  as  discussed  in 
connection  with  Figure  6,  the  supply  of  pressurized 
steam  must  be  introduced  into  the  mat  via  steam 
passage  15.  The  converse  is  true  with  respect  to 
the  Figure  4  arrangement  where  steam  is  supplied 

io  through  passageway  4  and  exhausted  to  the  at- 
mosphere  through  wire  mesh  caul  60. 

In  operation,  and  after  the  mat  has  been 
formed  on  a  lower  steam  plate  which  can  function 
either  as  a  steam  injection  or  exhaustion  plate  as 

is  above  discussed,  or  has  been  formed  on  a  wire 
caul  which  is  capable  of  functioning  as  an  exhaust 
screen,  the  mat  itself  or  the  two  items  are  loaded 
into  the  press  by  being  positioned  on  the  lower 
platen  2  with  the  press  thereafter  being  closed 

20  resulting  in  the  mat  edges  becoming  sealed.  Pres- 
surized  steam  is  then  introduced  into  the  pressed 
mat  employing  any  one  of  the  steam  pressing 
procedures  discussed  previously. 

During  the  steaming  operation,  steam  can  be 
25  slowly  exhausted  to  atmosphere  and  once  the 

steaming  has  been  completed,  the  steam  supply 
(not  shown)  is  turned  off  and  the  pressure  buildup 
within  the  mat  permitted  to  diminish  through  ex- 
haustion  prior  to  opening  the  press. 

30  In  order  to  expedite  steam  evacuation,  if  de- 
sired,  following  steam  supply  shutdown  and  where 
a  closed  system  steam  passage  arrangement  ex- 
ists  for  steam  exhaustion,  this  passageway  can 
advantageously  be  connected  to  a  vacuum  source 

35  (not  shown).  If  desired,  alternative  or  separate 
evacuation  passageway  means  can  be  employed 
and  connected  to  a  vacuum  source  (not  shown). 

In  order  to  condense  residual  steam  that  re- 
mains  in  the  mat  and  thereby  lower  the  vapour 

40  pressure  which  results  in  increased  moisture  con- 
tent  in  the  pressed  product,  which  in  some  applica- 
tions  can  be  regarded  as  advantageous,  and  in 
order  to  prevent  or  minimize  steam  blows  following 
the  steaming  operation,  cool  air  can  also  be  passed 

45  through  the  pressed  product  utilizing  the  same 
system  for  supplying  and  evacuating  the  steam, 
and  the  flow  direction  of  the  air  can  either  be  in  the 
same  or  reverse  flow  direction  to  that  of  the  steam 
passing  through  the  mat.  Provision  can  also  be 

50  made  for  separate  cool  air  injection,  if  desired  (not 
shown). 

In  practicing  my  invention,  and  as  a  result  of 
the  self-sealing  feature,  I  have  found  that  the  steam 
pressure  can  be  built  up  quickly  and  to  a  tempera- 

55  ture  higher  than  the  boiling  temperature  of  water, 
resulting  in  a  fast  dispersion  of  moisture  and  cure 
of  the  binder.  This  also  permits  furnish  having  high 
moisture  content  (e.g.  10%  or  higher)  to  be 

5 
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pressed  in  a  very  short  press  time  when  compared 
to  known  pressing  techniques. 

Following  curing  and  after  removal  of  the 
formed  product  from  the  press,  that  portion  of  the 
product  which  has  undergone  impingement  can  be 
trimmed  off  and  the  trimmings,  if  uncured,  recycled 
as  mat  additive  material. 

It  will  be  apparent  to  one  skilled  in  the  art  that 
alterations  can  be  made  to  the  types  of  press 
constructions  that  I  have  disclosed,  and  to  the 
steam  injection  techniques  that  I  have  described. 
Such  changes  should  not  be  regarded  as  distract- 
ing  from  the  scope  of  my  invention  as  disclosed  in 
the  independant  claim  1. 

Claims 

1.  A  process  of  forming  a  cured  composite  board 
from  a  mat  of  uncompressed  material  which 
has  been  treated  with  an  uncured  thermoset- 
ting  binder  in  a  press  having  opposed  press 
platens  (1,2)  for  compressing  said  mat  to  form, 
when  the  press  is  in  a  press  closed  position 
(Figs.  1-4),  a  compressed  mat  having  a  main 
body  portion  (8)  of  uniform  predetermined 
thickness  and  a  perimeter  portion  (7)  of  a 
reduced  thickness  and  increased  density;  the 
process  being  characterised  in  that: 

said  composite  board  is  a  wood  composite 
board  formed  in  said  process  from  uncompres- 
sed  lignocellulosic  material; 

said  press  is  a  steam  press; 
said  perimeter  portion  (7)  of  a  reduced 

thickness  and  increased  density  serves  to  pro- 
vide  a  steam  pressure  resistant  seal  between 
the  platens  (1,2)  and  about  the  main  body 
portion  (8);  and 

in  that  said  process  comprises  subjecting 
said  main  body  portion  (8)  of  said  mat  to  an 
initial  injection  of  steam  under  pressure  for  a 
selected  period  of  time  and  then  releasing  said 
pressure  and  again  subjecting  said  main  body 
portion  (8)  of  said  mat  to  a  further  injection  of 
steam  under  pressure  at  a  temperature  and  for 
a  time  sufficient  to  cure  said  uncured  ther- 
mosetting  binder  in  said  main  body  portion. 

2.  The  process  as  claimed  in  claim  1,  wherein 
said  initial  injection  of  steam  under  pressure  is 
through  one  face  of  said  main  body  portion  (8). 

3.  The  process  as  claimed  in  claim  2,  wherein  the 
pressure  release  of  said  initial  injection  of 
steam  holes  under  pressure  is  through  said 
one  face  of  said  main  body  portion  (8). 

4.  The  process  as  claimed  in  claim  3,  wherein 
said  initial  injection  of  steam  under  pressure  is 

delivered  to  and  released  from  said  main  body 
portion  (8)  through  steam  (6,17,41,51)  provided 
in  one  of  said  platens  (1  ,2). 

5  5.  The  process  as  claimed  in  claim  1,  wherein 
said  further  injection  of  steam  under  pressure 
is  through  both  faces  of  said  main  body  por- 
tion  (8). 

io  6.  The  process  as  claimed  in  claim  5,  wherein 
said  further  injection  of  steam  under  pressure 
is  pressure  released  through  both  faces  of  said 
main  body  portion  (8). 

is  7.  The  process  as  claimed  in  claim  6,  wherein 
said  steam  under  pressure  is  delivered  to  and 
released  from  said  main  body  portion  through 
steam  holes  (6,17,41,51)  provided  in  both  of 
said  platens  (1  ,2). 

20 
8.  The  process  as  claimed  in  claim  4  or  claim  7, 

wherein  the  step  of  initial  injection  of  steam  is 
repeated  at  least  once  prior  to  said  further 
injection. 

25 
9.  The  process  as  claimed  in  any  preceding 

claim,  wherein  cold  air  is  injected  into  said 
main  body  portion  and  then  pressure  released 
after  said  further  injection  and  prior  to  opening 

30  the  press. 

10.  The  process  as  claimed  in  any  one  of  claims  1 
to  8,  wherein  said  main  body  portion  is  sub- 
jected  to  vacuum  after  said  further  injection 

35  and  prior  to  opening  the  press. 

11.  The  process  as  claimed  in  any  preceding 
claim  wherein  the  pressure  is  released  after 
said  further  injection  and  prior  to  opening  the 

40  press,  and  said  perimeter  portion  (7)  is 
trimmed  from  said  cured  main  body  portion  (8) 
after  the  compressed  mat  is  recovered  from 
said  press. 

45  Patentanspruche 

1.  Verfahren  zur  Herstellung  einer  ausgeharteten 
zusammengesetzten  Platte  bzw.  Verbundplatte 
aus  einer  Matte  aus  nicht  zusammengedruck- 

50  tern  Material,  welches  mit  einem  nicht  ausge- 
harteten  warmeaushartbarem  Bindemittel  be- 
handelt  wurde,  in  einer  Presse  mit  sich  gegen- 
uberliegenden  Pressenplatten  (1,  2),  urn  die 
Matte  zusammenzupressen,  urn  dadurch  dann, 

55  wenn  die  Presse  sich  in  einer  geschlossenen 
Press-Stellung  (Fig.  1-4)  befindet,  eine  zusam- 
mengedruckte  Matte  zu  formen,  die  einen 
Hauptkorperabschnitt  (8)  mit  einer  einheitlichen 
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vorbestimmten  Dicke  und  einen  auBeren  Be- 
grenzungsabschnitt  (7)  mit  einer  reduzierten 
Dicke  und  erhohten  Dichte  aufweist,  wobei  das 
Verfahren  dadurch  gekennzeichnet  ist,  dal3 
die  Verbundplatte  eine  Holz-Verbundplatte  ist, 
die  in  dem  Prozess  aus  einem  nicht  zusam- 
mengedruckten  Lignozellulose-Material  herge- 
stellt  wird, 
die  genannte  Presse  eine  Dampfpresse  ist, 
der  auBere  Begrenzungsabschnitt  (7)  mit  einer 
reduzierten  Dicke  und  einer  erhohten  Dichte 
dazu  dient,  urn  eine  dem  Dampfdruck  Wider- 
stand  leistende  Dichtung  zwischen  den  Press- 
platten  (1,  2)  und  urn  den  Hauptkorperab- 
schnitt  (8)  herum  vorzusehen,  und 
dal3  das  Verfahren  ferner  umfaBt:  Aussetzen 
des  Hauptkorperabschnitts  (8)  der  genannten 
Malte  einer  anfanglichen  Injektion  eines  unter 
Druck  stehenden  Dampfes  fur  eine  ausgewahl- 
te  Zeitdauer  und  dann  Freilassen  oder  Freige- 
ben  des  Druckes  und  erneutes  Aussetzen  des 
Hauptkorperabschnitts  (8)  der  Malte  einer  wei- 
teren  Injektion  von  unter  Druck  stehenden, 
Dampf  bei  einer  Temperatur  und  fur  eine  Zeit- 
dauer,  die  ausreichend  sind,  damit  das  nicht 
ausgehartete  warmeaushartende  Bindemittel  in 
dem  Hauptkorperabschnitt  aushartet. 

2.  Verfahren  nach  Anspruch  1,  bei  dem  das  an- 
fangliche  Injizieren  des  unter  Druck  stehenden 
Dampfes  uber  eine  Flache  des  Hauptkorperab- 
schnitts  (8)  erfolgt. 

3.  Verfahren  nach  Anspruch  2,  bei  dem  die 
Druckfreigabe  der  genannten  anfanglichen  In- 
jektion  von  dem  unter  Druck  stehenden  Dampf 
uber  eine  Flache  des  genannten  Hauptkorper- 
abschnitts  (8)  erfolgt. 

4.  Verfahren  nach  Anspruch  3,  bei  dem  die  an- 
fangliche  Injektion  von  unter  Druck  stehendem 
Dampf  an  den  Hauptkorperabschnitt  (8)  uber 
Dampfzufuhrmittel  (6,  17,  41,  51)  abgegeben 
und  von  diesen  freigelassen  wird,  die  in  einer 
der  Pressplatten  (1,  2)  vorgesehen  sind. 

5.  Verfahren  nach  Anspruch  1,  wonach  die  ge- 
nannte  weitere  Injektion  von  unter  Druck  ste- 
hendem  Dampf  uber  beide  Flachen  des  Haupt- 
korperabschnitts  (8)  erfolgt. 

6.  Verfahren  nach  Anspruch  5,  bei  dein  die  weite- 
re  Injektion  von  unter  Druck  stehendem  Dampf 
hinsichtlich  des  Druckes  uber  beide  Flachen 
des  Hauptkorperabschnitts  (8)  freigelassen 
wird. 

7.  Verfahren  nach  Anspruch  6,  bei  dem  der  unter 
Druck  stehende  Dampf  an  den  Hauptkorperab- 
schnitt  uber  Dampfoffnungen  (6,  17,  41,  51) 
abgegeben  und  von  diesem  freigelassen  wird, 

5  die  in  beiden  Pressplatten  (1,  2)  vorgesehen 
sind. 

8.  Verfahren  nach  Anspruch  4  oder  nach  An- 
spruch  7,  bei  dem  der  Schritt  der  anfanglichen 

io  Injektion  von  Dampf  wenigstens  einmal  vor  der 
genannten  weiteren  Injektion  wiederholt  wird. 

9.  Verfahren  nach  irgendeinem  der  vorhergehen- 
den  Anspruche,  bei  dem  kalte  Luft  in  den 

is  Hauptkorperabschnitt  injiziert  wird  und  dann 
der  Druck  abgebaut  oder  freigelassen  wird  und 
zwar  nach  der  genannten  weiteren  Injektion 
und  vor  dem  Offnen  der  Presse. 

20  10.  Verfahren  nach  irgendeinem  der  Anspruche  1 
bis  8,  bei  dem  der  Hauptkorperabschnitt  nach 
der  weiteren  Injektion  und  vor  dem  Offnen  der 
Presse  einem  Unterdruck  ausgesetzt  wird. 

25  11.  Verfahren  nach  irgendeinem  der  vorhergehen- 
den  Anspruche,  bei  dem  der  Druck  freigelas- 
sen  wird  nach  der  weiteren  Injektion  und  vor 
dem  Offnen  der  Presse  und  wonach  der  aul3e- 
re  Begrenzungsabschnitt  (7)  von  dem  ausge- 

30  harteten  Hauptkorperabschnitt  (8)  nachdem  die 
zusammengedruckte  Matte  aus  der  Presse  ge- 
wonnen  oder  entfernt  worden  ist,  abgeschnit- 
ten  bzw.  weggetrimmt  wird. 

35  Revendicatlons 

1.  Procede  de  formation  d'un  panneau  composite 
durci  a  partir  d'un  mat  de  matiere  non  compri- 
mee  qui  a  ete  traitee  avec  un  liant  thermodur- 

40  cissable  non  durci  dans  une  presse  ayant  des 
plateaux  de  presse  opposes  (1,  2)  pour  corn- 
primer  ledit  mat  de  fagon  a  former,  lorsque  la 
presse  est  dans  une  position  de  pressage  fer- 
mee  (figures  1  a  4),  un  mat  comprime  ayant 

45  une  partie  formant  corps  principal  (8)  d'epais- 
seur  uniforme  predetermined  et  une  partie  pe- 
ripherique  (7)  d'epaisseur  reduite  et  de  densite 
augmentee  ;  le  procede  etant  caracterise  en  ce 
que  : 

50  ledit  panneau  composite  est  un  panneau 
composite  de  bois  forme  par  ledit  procede  a 
partir  de  matiere  de  lignocellulosique  non  com- 
primee  ; 

ladite  presse  est  une  presse  a  vapeur  ; 
55  ladite  partie  peripherique  (7)  d'epaisseur 

reduite  et  de  densite  augmentee  sert  a  fournir 
un  joint  d'etancheite  resistant  a  la  pression  de 
vapeur,  entre  les  plateaux  (1  ,  2)  et  autour  de  la 
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partie  formant  corps  principal  (8)  ;  et 
en  ce  que  ledit  procede  consiste  a  sou- 

mettre  ladite  partie  formant  corps  principal  (8) 
dudit  mat  a  une  injection  initiale  de  vapeur 
sous  pression  pendant  une  periode  de  temps 
selectionnee,  puis  a  relacher  ladite  pression  et 
a  soumettre  une  nouvelle  fois  ladite  partie  for- 
mant  corps  principal  (8)  dudit  mat  a  une  injec- 
tion  supplementaire  de  vapeur  sous  pression  a 
une  temperature  suffisante  et  pendant  une  pe- 
riode  de  temps  suffisante  pour  durcir  ledit  liant 
thermodurcissable  non  durci  dans  ladite  partie 
formant  corps  principal. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
ladite  injection  initiale  de  vapeur  sous  pression 
est  effectuee  a  travers  I'une  des  faces  de 
ladite  partie  formant  corps  principal  (8). 

10 

principal  et  ensuite  la  pression  est  relachee 
apres  ladite  injection  supplementaire  et  avant 
I'ouverture  de  la  presse. 

10.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  8,  dans  lequel  ladite  partie  formant 
corps  principal  est  soumise  a  une  aspiration 
apres  ladite  injection  supplementaire  et  avant 
I'ouverture  de  la  presse. 

11.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  la  pression 
est  relachee  apres  ladite  injection  supplemen- 
taire  et  avant  I'ouverture  de  la  presse,  et  ladite 

is  partie  peripherique  (7)  est  coupee  de  ladite 
partie  formant  corps  principal  durcie  (8)  apres 
que  le  mat  comprime  a  ete  extrait  de  ladite 
presse. 

Procede  selon  la  revendication  2,  dans  lequel  20 
le  relachement  de  pression  de  ladite  injection 
initiale  de  vapeur  sous  pression  est  effectuee  a 
travers  ladite  face  de  ladite  partie  formant 
corps  principal  (8). 

25 
Procede  selon  la  revendication  3,  dans  lequel 
ladite  injection  initiale  de  vapeur  sous  pression 
est  fournie  a  ladite  partie  formant  corps  princi- 
pal  (8)  et  liberee  de  cette  derniere  par  I'inter- 
mediaire  de  trous  de  vapeur  (6,  17,  41,  51)  30 
realises  dans  I'un  desdits  plateaux  (1  ,  2). 

5.  Procede  selon  la  revendication  1,  dans  lequel 
ladite  injection  supplementaire  de  vapeur  sous 
pression  est  effectuee  a  travers  les  deux  faces 
de  ladite  partie  formant  corps  principal  (8). 

35 

Procede  selon  la  revendication  5,  dans  lequel 
ladite  injection  supplementaire  de  vapeur  sous 
pression  est  liberee  de  la  pression  a  travers 
les  deux  faces  de  ladite  partie  formant  corps 
principal  (8). 

40 

7.  Procede  selon  la  revendication  6,  dans  lequel 
ladite  vapeur  sous  pression  est  fournie  a  ladite 
partie  formant  corps  principal  et  liberee  de 
cette  derniere  par  I'intermediaire  de  trous  de 
vapeur  (6,  17,  41,  51)  prevus  dans  lesdits  deux 
plateaux  (1  ,  2). 

8.  Procede  selon  la  revendication  4  ou  la  revendi- 
cation  7,  dans  lequel  I'etape  d'injection  initiale 
de  vapeur  est  repetee  au  moins  une  fois  avant 
ladite  injection  supplementaire. 

9.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  de  I'air  frais 
est  injecte  dans  ladite  partie  formant  corps 

45 
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