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Description 

Background  of  the  Invention 

The  present  invention  relates  to  a  process  for 
making  synthetic,  wet-laid,  nonwoven  sheets  and 
more  particularly  relates  to  synthetic,  wet-laid,  non- 
woven  sheets  having  an  additive  distributed  in  a 
cross-directional  pattern  across  the  sheets. 

Various  types  of  synthetic,  wet-laid,  nonwoven 
sheets  such  as  papers  and  processes  for  making 
such  sheets  are  known  and  are  described  in,  for 
example,  US-A-2,999,788  and  US-A-3,756,908.  As 
disclosed  in  US-A-3,756,908,  the  papers  produced 
from  fibrids  and  floe  of  non-fusible,  aromatic 
polyamides  are  particularly  useful  due  to  excellent 
thermal  and  electrical  insulation  properties. 

For  papers  of  the  type  disclosed  in  US-A- 
2,999,788  and  US-A-3,756,908  and  in  other  papers 
produced  from  synthetic  fibrous  stocks,  it  is  desir- 
able  for  some  specialized  end  uses  for  an  additive 
to  be  distributed  in  higher  and  lower  additive  quan- 
tities  across  the  width  of  the  sheet  while  being 
consistent  along  the  sheet  length,  i.e.,  distributed  in 
a  "cross-direction"  in  the  sheet.  For  example,  in 
the  manufacture  of  "honeycomb"  structures  from 
such  papers,  it  is  desirable  for  an  additive  or  col- 
orant  to  be  distributed  in  the  paper  so  that  one  face 
of  the  honeycomb  contains  the  additive  or  colorant 
whereas  the  other  face  has  a  lower  amount  of  such 
additive  or  colorant.  In  papers  for  making  hon- 
eycomb  and  for  other  uses,  it  may  be  desirable  for 
the  additive  to  be  entirely  absent  in  some  cross- 
directional  areas  of  the  sheet  or  for  a  particular 
cross-directional  pattern  of  additive  to  be  provided. 
A  process  is  needed  for  producing  such  synthetic 
nonwoven  sheets  having  additives  distributed  in  a 
cross-direction  in  the  sheet. 

US-A-3  493  463  discloses  a  process  for  for- 
ming  bands  of  higher  strength  along  the  edges  of  a 
paper  web  so  that  tear  problems  in  subsequent 
operations  such  as  running  the  web  through  print- 
ing  presses  will  be  lessened.  This  is  accomplished 
by  introducing  stocks  with  different  pulp  into  and 
between  the  ends  of  the  headbox  to  produce  the 
high  strength  bands  along  and  between  the  edges 
of  the  wet  sheet. 

Summary  of  the  Invention 

In  accordance  with  the  invention,  a  process  is 
provided  for  making  an  elongate,  nonwoven  sheet 
from  synthetic  fibrous  stocks.  The  sheets  have  an 
additive  distributed  in  a  predetermined  cross-direc- 
tional  pattern  of  areas  of  higher  and  lower  additive 
quantities  across  the  width  of  the  sheet. 

Said  process  comprising: 
providing  at  least  two  fibrous  stocks  each  con- 

taining  solids  capable  of  forming  an  elongated, 
nonwoven  flexible  sheet,  one  of  said  stocks  con- 
taining  said  additive  in  a  concentration  higher  than 
in  the  other  stock; 

5  supplying  each  of  said  stocks  to  a  paper  ma- 
chine  having  a  headbox  for  depositing  said  stocks 
on  a  wire  to  form  a  wet  sheet  of  said  solids,  said 
stocks  being  introduced  into  said  headbox  from  a 
plurality  of  cross-directional  positions  equally 

io  spaced-apart  along  said  headbox  with  a  generally 
equal  amount  of  solids  being  introduced  at  each 
position  to  produce  a  wet  sheet  generally  uniform 
in  weight  per  unit  of  area  across  its  width,  said 
stock  with  the  higher  concentration  of  additive  be- 

75  ing  introduced  in  higher  quantity  than  the  other 
stock  at  least  at  one  of  said  cross-directional  posi- 
tions  corresponding  to  a  higher  additive  quantity 
area  of  said  sheet  so  that  the  additive  is  distributed 
in  said  predetermined  cross-directional  pattern,  and 

20  dewatering  and  drying  said  wet  sheet  to  form  said 
nonwoven  sheet, 

characterized  by  blending  at  least  two  syn- 
thetic  fibrous  stocks  introduction  into  said  headbox 
at  least  at  one  of  said  positions  to  adjust  the 

25  amount  of  said  additive  in  said  stock  introduced  at 
said  position  and 

monitoring  the  basis  weight  and  the  distribution 
of  the  additive  across  the  width  of  the  wet  sheet 
and  controlling  the  supply  of  each  of  said  stocks 

30  into  said  headbox  in  response  to  said  monitoring  to 
maintain  the  basis  weight  generally  uniform  and  to 
maintain  said  predetermined  cross-directional  pat- 
tern  of  areas  of  higher  and  lower  additive  quantities 
across  the  width  of  the  sheet  as  it  is  produced. 

35  In  accordance  with  a  preferred  form  of  the 
invention,  the  stocks  are  introduced  into  the  head- 
box  from  a  plurality  of  equally  spaced  apart,  dis- 
crete  discharge  openings  corresponding  to  the 
cross-directional  positions  along  the  headbox.  It  is 

40  also  advantageous  in  some  applications  to  seg- 
regate  the  stocks  from  each  of  the  discharge  open- 
ings  and  prevent  cross-mixing  until  the  stocks  are 
in  the  headbox  adjacent  the  wire. 

In  accordance  with  another  preferred  process 
45  in  accordance  with  the  invention,  the  solids  in  the 

stocks  comprise  between  about  15  and  about  90 
percent  fibrids  by  weight.  Preferably,  the  fibrids 
employed  are  of  a  non-fusible  aromatic  polyamide 
and  the  stocks  further  comprise  short  fibers  of  a 

50  non-fusible  aromatic  polyamide.  Preferred  aromatic 
polyamides  are  wholly  aromatic  such  as  poly- 
(meta-phenylene  isophthalamide). 

Brief  Description  of  the  Drawings 
55 

The  present  invention  may  best  be  understood 
by  reference  to  the  following  detailed  description  of 
preferred  embodiments  when  read  in  conjunction 
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with  the  accompanying  drawings  in  which: 
Figure  1  is  a  general  schematic  illustration  of 
apparatus  for  the  practice  of  the  preferred  form 
of  the  present  invention; 
Figure  2  illustrates  apparatus  for  employing  a 
preferred  process  of  the  invention  capable  of 
producing  a  linear  cross-distribution  profile  of 
the  additive; 
Figure  3  illustrates  apparatus  for  producing  an 
"S"  curve  additive  distribution  profile; 
Figure  4  illustrates  apparatus  for  producing  an 
exponential  distribution  profile  of  an  additive; 
Figure  5  illustrates  various  additive  distribution 
profiles  produced  in  accordance  with  Examples 
1-2;  and 
Figure  6  illustrates  relative  slurry  flows  using  the 
apparatus  of  Figure  2  to  produce  an  alternate 
"S"  curve  additive  distribution  profile. 

Detailed  Description 

The  present  invention  is  useful  for  the  cross- 
directional  distribution  of  additives  in  a  wide  variety 
of  sheets  such  as  papers  produced  from  synthetic 
fibrous  stocks.  "Synthetic  fibrous  stock"  is  intend- 
ed  to  refer  to  aqueous  stocks  containing  at  least  a 
major  portion  of  solids  of  man-made  origin  and 
being  capable,  with  or  without  a  resinous  binder,  of 
forming  a  wet-laid  nonwoven  sheet.  Preferred  for 
the  practice  of  the  present  invention,  are  stocks  as 
disclosed  in  US-A-2,999,788  which  contain  fibrids 
as  a  binder  for  the  sheets.  US-A-2,999,788  is  here- 
by  incorporated  by  reference.  In  the  preferred  em- 
bodiment  of  the  invention,  the  stocks  are  the  type 
disclosed  in  US-A-3,756,908,  hereby  incorporated 
by  reference,  which  contain  solids  with  between 
about  15  percent  and  about  90  percent  by  weight 
of  fibrids  of  a  non-fusible  aromatic  polyamide  and 
about  10  and  about  85  percent  by  weight  short 
fibers  (floe)  also  of  a  non-fusible  aromatic 
polyamide.  It  is  desirable  for  both  polyamides  to  be 
wholly  aromatic,  most  preferably  poly-(meta- 
phenylene  isophthalamide).  For  the  practice  of  the 
preferred  form  of  the  invention,  fibrids  and  floe  are 
prepared  as  disclosed  in  US-A-3,756,908. 

In  the  process  of  the  invention,  two  or  more 
stocks  are  prepared  with  the  stocks  containing  dif- 
fering  additive  concentrations,  i.e.,  the  concentra- 
tion  of  the  additive  in  one  stock  is  higher  than  in 
the  other  stock  or  is  entirely  absent  from  the  one 
stock.  It  will  be  understood  that  for  the  purposes  of 
the  present  application,  additive  is  intended  to  refer 
to  any  of  a  number  of  materials  to  be  distributed  in 
synthetic  nonwoven  sheets  in  a  desired  cross-di- 
rectional  pattern  and  which  are  retained  on  the  wire 
during  sheet  formation.  Additives  include  solid  ma- 
terials  with  a  variety  of  morphologies  such  as  fi- 
brous  materials,  powders,  and  platelets.  Fibrous 

additives  include  materials  such  as  staple,  floe, 
pulp  or  fibrids  which  have  characteristics  which 
differ  from  the  other  fibrous  materials  in  the  stocks. 
Many  other  types  of  materials  are  intended  to  fall 

5  within  the  meaning  of  the  term  additives  provided 
that  they  are  incorporated  into  the  sheet.  For  exam- 
ple,  dyes,  colorants  and  other  materials  such  as 
dispersions  of  liquids  which  become  incorporated 
into  or  associated  with  materials  which  form  the 

io  sheet  can  be  distributed  in  a  cross-directional  pat- 
tern  in  the  sheet. 

It  will  also  be  understood  that  the  present  in- 
vention  is  intended  to  encompass  the  distribution  of 
more  than  one  additive  in  cross-directional  patterns 

is  which  may  be  the  same  or  different  for  the  different 
additives.  As  will  become  more  apparent 
hereinafter,  additional  stocks  are  needed  to  provide 
separate  distribution  patterns  for  each  additive  de- 
sired  to  be  distributed  differently  from  other  ad- 

20  ditives. 
Referring  now  to  the  drawings  and  with  particu- 

larity  to  Figure  1  illustrating  preferred  apparatus 
generally  for  distributing  one  additive  in  a  process 
in  accordance  with  a  process  of  the  invention,  it  is 

25  shown  schematically  that  stocks  "A"  and  "B"  with 
"A"  having  a  higher  concentration  of  an  additive 
than  stock  "B"  are  provided  in  tanks  10A  and  10B, 
respectfully.  As  will  be  explained  in  more  detail 
hereinafter,  stocks  "A"  and  "B"  are  supplied  to  a 

30  continuous  paper-forming  machine  12  such  as  a 
Fourdrinier  paper  machine  having  a  headbox  14  for 
depositing  the  stocks  on  a  wire  (not  shown)  to  form 
a  wet  sheet  from  the  solids  in  the  stocks. 

Figure  1  illustrates  generally  that  a  stock  sup- 
35  ply  system  16  including  pumps  (not  shown)  is 

employed  which  introduces  the  two  stocks  into  the 
headbox  14  at  inlet  15  from  a  plurality  of  discrete 
discharge  openings  18  into  the  inlet  15  of  the 
headbox  14.  The  discharge  openings  18  are  equal- 

40  ly  spaced-apart  along  the  width  of  the  headbox 
with  eight  such  positions  being  employed  in  the 
apparatus  of  Figure  1  .  It  will  be  understood  that  the 
number  of  discharge  openings  18  to  be  employed 
will  vary  with  the  width  of  the  paper  being  made 

45  and  the  type  of  pattern  to  be  provided  for  the 
additive  in  the  paper  consistent  with  good  flow 
distributor  design  practices. 

In  accordance  with  the  process  of  the  inven- 
tion,  the  amount  of  solids  introduced  into  the  inlet 

50  by  each  of  the  discharge  openings  18  (identified 
individually  as  l-VIII)  into  the  headbox  is  generally 
equal  so  that  the  wet  sheet  formed  on  the  wire  is 
generally  uniform  in  weight  along  its  width  although 
the  amount  of  additive  in  the  streams  varies  to 

55  produce  the  cross-directional  distribution  pattern. 
After  discharge  into  the  inlet  15  of  the  headbox  14, 
the  stock  flows  to  the  headbox  14  and  onto  the 
wire  at  a  position  along  the  width  of  sheet  cor- 

3 
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responding  to  the  position  of  discharge  into  the 
head  box  inlet  and  the  concentration  of  the  additive 
in  the  stock  at  that  discharge  opening  18  deter- 
mines  the  amount  of  additive  in  the  sheet.  Depend- 
ing  on  the  type  of  distribution  pattern  desired,  it 
may  be  necessary  to  minimize  the  level  of  the 
pond  in  the  headbox  so  that  the  retention  time  in 
the  headbox  is  decreased  to  minimize  cross-mix- 
ing.  Nevertheless,  for  some  patterns,  at  least  limit- 
ed  cross-mixing  may  be  desired.  In  some  paper 
machines,  the  wire  is  normally  oscillated  to  pro- 
mote  cross-mixing  to  decrease  sheet  directionality. 
In  general,  this  is  undesirable  in  the  practice  of  the 
present  invention  and  the  oscillation  should  not  be 
used.  In  addition,  it  is  sometimes  desirable  to  pro- 
vide  baffles  or  partitions  in  the  paper  machine 
headbox  inlet  15  which  provide  confined  flow  areas 
of  approximately  equal  size  corresponding  to  each 
of  the  discharge  openings  18  so  that  the  stock 
introduced  into  the  headbox  from  that  opening  is 
deposited  on  the  wire  in  a  localized  fashion.  If 
desired,  the  partitions  extend  substantially  though 
the  headbox  inlet  to  segregate  streams  of  the  stock 
from  each  of  the  discharge  openings  18  until  the 
streams  are  very  close  to  the  wire  and  cross- 
mixing  is  prevented  until  that  point. 

The  stock  supply  system  16  illustrated  includes 
two  flow  distribution  devices  20A  and  20B  suitably 
provided  by  headers  which  are  capable  of  dividing 
aqueous  slurries  into  a  number  of  different  flows. 
Additional  flow  distribution  devices  and  additional 
separate  stock  tanks  will  be  needed  for  additional 
additives  to  be  distributed  in  different  patterns. 
Flow  distribution  device  20A  is  used  to  divide  a 
flow  from  stock  tank  10A  containing  the  maximum 
additive  concentration  into  a  number  of  streams 
flowing  to  the  discharge  openings  18  in  the  head- 
box  inlet  15.  Similarly,  flow  distribution  device  20B 
provides  one  or  more  flows  of  the  stock  flowing 
from  the  tank  10B  containing  minimum  additive  as 
is  necessary  to  achieve  the  desired  pattern  of 
additive  distribution.  Valves  22A  and  22B  and  flow 
meters  24A  and  24B  are  preferably  used  to  control 
the  flow  from  the  tanks  10A  and  10B  to  the  flow 
distribution  devices  20A  and  20B. 

As  will  become  more  apparent  hereinafter,  one 
or  more  flows  from  the  flow  distribution  devices 
20A  and  20B  are  introduced  to  the  discharge  open- 
ings  18  in  the  paper  machine  headbox.  For  some 
applications,  where  a  maximum  additive  concentra- 
tion  is  desired  at  a  discharge  opening  18,  a  direct 
connection  such  as  connection  26A  between  a  flow 
from  the  flow  distribution  device  to  discharge  open- 
ing  I  is  provided  with  valve  28A  and  flow  meter  30A 
for  control  of  the  flow.  A  similar  connection  32B  is 
illustrated  for  the  minimum  additive  concentration 
at  discharge  opening  VIII.  In  order  to  adjust  the 
amount  of  additive  at  a  position  to  be  intermediate 

the  maximum  and  minimum,  two  flows  from  the 
flow  distribution  devices  20A  and  20B  are  tied 
together  with  a  Y-connector  34  connected  to  dis- 
charge  opening  III  so  that  the  stocks  are  blended 

5  together  to  result  in  an  intermediate  amount  of 
additive  at  that  position.  Again,  it  is  desirable  to  use 
a  maximum  additive  control  valve  36A,  a  minimum 
additive  control  valve  36B,  flow  meters  38A  and 
38B  on  those  streams  and  a  combined  flow  meter 

io  40.  It  is  thereby  possible  to  monitor  and  control  the 
flows  to  provide  the  appropriate  amount  of  additive 
while  maintaining  the  solids  in  the  paper  generally 
uniform  across  the  sheet  width.  Other  means  of 
calibrating  the  flows  can  be  used  such  as  by  visu- 

15  ally  comparing  flows  of  water  flowing  from  the 
distribution  devices  when  disconnected.  The  basis 
weight  of  the  paper  as  formed  is  monitered  to 
insure  uniform  deposition  of  solids  on  the  wire  and 
to  monitor  the  additive  distribution  pattern. 

20  Referring  now  to  Figure  2,  there  is  shown  a 
piping  scheme  from  the  flow  distribution  devices  to 
the  headbox  which  can  be  used  to  produce  a  linear 
additive  distribution  profile  in  the  paper,  i.e.,  the 
concentration  of  additive  increases  in  a  linear  fash- 

25  ion  from  one  side  to  the  other.  To  accomplish  this, 
each  of  the  eight  lines  from  the  flow  distribution 
devices  20A  and  20B  is  tied  to  a  Y-connector 
before  reaching  the  discharge  openings  18  of  the 
headbox.  Although  the  valves  and  flowmeters  are 

30  not  illustrated  in  Figure  2  to  simplify  the  illustration, 
the  flow  of  slurry  A  from  the  tank  10A  predomi- 
nates  over  the  flow  of  slurry  B  in  the  Y-connector 
leading  to  discharge  opening  I.  Similarly,  at  the  Y- 
connector  leading  to  discharge  opening  II,  slurry  A 

35  is  somewhat  decreased  and  the  flow  of  B  is  in- 
creased  to  decrease  the  amount  of  additive  in  the 
stock.  Thus,  by  continuing  this  progression,  an 
essentially  linear  profile  can  be  established  using 
this  piping  scheme  until  the  Y-connector  is  reached 

40  for  discharge  opening  VIII  which  predominantly  in- 
troduces  slurry  B  into  the  discharge  opening. 

Figures  3  and  4  illustrate  other  possible  dis- 
tribution  pattern  profiles  such  as  the  S-curve  profile 
illustrated  in  Figure  3  and  the  exponential  profile 

45  illustrated  in  Figure  4.  For  an  S-curve  profile,  half  of 
the  discharge  openings  (l-IV)  are  supplied  with 
slurry  A  and  half  of  the  discharge  openings  (V-VIII) 
are  supplied  with  slurry  B.  For  an  exponential  pro- 
file,  one  of  the  discharge  openings  I  is  supplied 

50  with  slurry  A  whereas  the  remainder  (ll-VII)  are 
supplied  with  slurry  B  as  shown  in  Figure  4. 

Figure  6  illustrates  relative  flows  using  the  ap- 
paratus  as  set  up  in  Figure  2  to  produce  an  al- 
ternate  S-curve  profile.  Positions  I  and  II  have  full 

55  flows  of  the  minimum  additive  concentration  stock, 
positions  VII  and  VIII  have  full  flows  of  the  maxi- 
mum  additive  concentration  stock,  and  positions  III- 
VI  have  flows  of  each  slurry  progressively  contain- 

4 
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ing  more  additive. 
The  method  of  the  invention  provides  a  highly 

versatile  means  of  distributing  additives  in  a  cross- 
direction  in  synthetic,  wet-laid,  non-woven  sheets. 
Any  of  a  wide  variety  of  distribution  patterns  can  be 
produced  including  differing  patterns  of  more  than 
one  additive.  Moreover,  existing  papermaking 
equipment  can  be  adapted  without  extensive  modi- 
fication  to  practice  the  present  invention. 

The  invention  is  illustrated  in  the  following  ex- 
amples  in  which  calibration  of  the  flows  before 
papermaking  was  performed  as  follows: 

For  the  linear  profile,  the  piping  was  connected 
as  shown  in  Figure  2,  with  each  "Y"  connector 
connecting  between  each  of  flow  distribution  de- 
vices.  Flow  meters  were  provided  between  the 
pump  discharge  and  the  flow  distribution  devices. 
The  outlet  from  each  of  the  "Y"  connectors  was  left 
open.  A  holder  was  used  to  orient  the  outlets  of  the 
"Y"  connectors  generally  vertically  in  a  straight  line 
and  each  supply  tank  was  filled  with  water.  First, 
water  from  one  tank  was  pumped  through  the  par- 
allel  group  "Y"  connectors  at  380  l/min  (100 
gal/min).  The  individual  control  valves  for  each  in- 
dividual  stream  were  adjusted  to  give  a  linearly 
increasing  arc  of  water  leaving  the  line  of  "Y" 
connectors.  The  process  was  repeated  for  the  oth- 
er  tank  with  water  being  pumped  again  at  380  l/min 
(100  gal/min).  The  streams  flowing  from  the  outlets 
of  the  "Y"  connectors  were  adjusted  to  give  a 
similar  linear  arc,  but  in  the  opposite  direction  to 
the  first.  Finally  the  total  flow  was  checked  by 
pumping  both  streams  at  a  combined  flow  of  760 
l/min  (200  gal/min),  i.e.,  380  l/min  per  stream  (100 
gal/min  per  stream)  to  verify  the  total  flow  gave  a 
flat  profile  of  water  arcs. 

Similar  procedures  were  used  for  the  other 
additive  distribution  profiles  except  that,  for  some 
of  the  profiles,  the  arcs  of  full  flow  streams  from 
one  of  the  tanks  were  compared  with  mixed  or  full 
flow  streams  from  the  other  tank. 

The  calibrated  system  was  reconnected  to  the 
headbox  and  the  total  flows  to  the  flow  distribution 
devices  were  monitored  and  controlled  for  each 
stock.  Adjustments  of  the  individual  streams  to 
"fine  tune"  the  profile  is  done  by  color  measure- 
ment  (with  the  eye  and  by  a  colorimeter)  where 
color  differences  are  visible.  The  basis  weight  pro- 
file  of  the  paper  is  monitored  by  the  use  of  a  basis 
weight  sensor  such  as  those  commercially  avail- 
able  from  Measurex  or  Accuray. 

EXAMPLE  I 

Poly-(meta-phenylene  isophthalamide)  fibrids 
produced  in  accordance  with  the  procedures  de- 
scribed  in  U.S.  Patent  No.  3,756,908  were  put  in  to 
a  26,600  liter  (7000  gal)  tank.  Sufficient  0.64  cm 

(1/4")  poly-(meta-phenylene  isophthalamide)  floe 
was  added  to  the  26,600  liter  (7000  gal)  tank  to 
obtain  a  54.64%  fibrids/45.36%  floe  composition 
(consistency  of  0.43%).  This  slurry  was  identified 

5  as  "A".  A  similar  slurry  was  made  up  in  a  13,300 
liter  (3500  gal)  tank.  Sufficient  blue  dye  was  added 
to  the  13,300  liter  (3500  gal)  tank  to  dye  the  slurry 
blue.  This  slurry  was  identified  as  "B"  and  had  a 
consistency  of  0.42%. 

io  To  produce  a  linear  profile  of  blue  dye  distribu- 
tion  having  more  of  the  blue  dye  slurry  than  the 
other  slurry  which  had  not  been  dyed,  the  headbox 
inlet  of  a  81  cm  (32")  Fourdrinier  paper  machine 
was  connected  to  the  "Y"  connectors  of  both  the 

is  "A"  and  "B"  slurries  as  shown  in  Figure  2.  The 
standard  header  was  removed  from  the  headbox 
and  eight  openings  of  the  inlet  were  connected  to 
the  "Y"  connectors.  The  paper  machine  was  used 
to  produce  61  cm  (24")  wide  paper  having  a  weight 

20  of  41  g/m2  (1.2  oz/sq  yd)  sheet  at  61  m/min  (200 
ft/min).  The  total  flow  of  the  "A"  slurry  was  114 
l/min  (30  gal/min)  and  the  total  flow  of  the  "B" 
slurry  was  342  l/min  (90  gal/min).  No  additional 
dilution  water  was  added  to  the  headbox.  The  in- 

25  dividual  stream  control  valves  were  adjusted  to 
fine-tune  the  profile  to  adjust  the  blue  color  and  the 
basis  weight  was  monitored  using  a  basis  weight 
sensor  and  the  control  valves  were  adjusted  to 
keep  the  weight  of  the  paper  uniform.  Figure  5 

30  illustrates  the  linear  profile  obtained  (relative 
amount  of  additive)  when  determined  using  a  col- 
orimeter  to  read  the  Hunter  "b"  scale  in  the  cross- 
direction  of  the  sheet.  Controls  having  maximum 
and  minimum  additive  concentrations  are  also 

35  shown  in  Figure  5. 
An  "S"  curve  profile  was  produced  on  the 

same  machine  using  a  piping  system  where  four  of 
the  headbox  inlet  lines  (back  side)  were  fed  from 
slurry  "A"  exclusively  and  the  other  four  the  inlet 

40  lines  (front  side)  were  fed  from  slurry  "B"  exclu- 
sively  as  shown  in  Figure  3.  Individual  stream  con- 
trol  valves  were  adjusted  to  fine-tune  the  profile. 
The  paper  machine  produced  a  41  g/m2  (1  .2  oz/sq 
yd)  sheet  at  61  m/min  (200  ft/min).  The  total  flow  of 

45  each  slurry  was  228  l/min  (60  gal/min). 
The  profile  was  again  determined  by  using  a 

colorimeter  to  read  the  Hunter  "b"  scale  in  the 
cross-direction  of  the  sheet  and  this  data  is  plotted 
(relative  amount  of  the  additive)  in  Figure  5. 

50 
EXAMPLE  II 

As  in  Example  1,  poly-(meta-phenylene  isoph- 
thalamide)  fibrids  were  put  into  a  26,600  liter  (7000 

55  gal)  tank.  Sufficient  0.64  cm  (1/4")  poly-(meta- 
phenylene  isophthalamide)  floe  was  added  to  the 
26,600  liter  (7000  gal)  tank  to  obtain  a  51% 
fibrids/49%  floe  composition  having  a  consistency 

5 
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of  0.32%.  This  slurry  was  identified  as  "A".  Poly- 
(meta-phenylene  isophthalamide)  tow  was  dyed 
black  and  then  cut  to  0.64  cm  (1/4")  lengths. 
Fibrids  were  put  into  a  13,300  (3500  gal)  tank  and 
sufficient  standard  0.64  (1/4")  poly-(meta- 
phenylene  isophthalamide)  floe  and  black  dyed 
poly-(meta-phenylene  isophthalamide)  floe  were 
added  to  obtain  a  51%  fibrids/39%  standard 
floc/10%  black  floe  composition  having  a  consis- 
tency  of  0.33%.  This  slurry  was  identified  as  slurry 
"B". 

To  produce  paper  having  a  black  dyed  floe 
distribution  with  a  profile  having  an  exponential 
slope,  the  same  paper  machine  as  in  Example  1 
was  used  with  only  a  single  headbox  inlet  line 
being  fed  from  slurry  "B".  Figure  4  illustrates  dia- 
grammatically  the  piping  scheme  used  in  which  all 
other  inlet  lines  were  supplied  from  slurry  "A" 

The  paper  machine  produced  a  76  cm  (30") 
wide  sheet  having  a  weight  of  41  g/m2  (1.2  oz/sq 
yd)  at  61  m/min  (200  ft/min).  The  total  flow  of  the 
"A"  slurry  was  547  l/min  (144  gal/min)  and  the  total 
flow  of  the  "B"  slurry  was  80  l/min  (21  gal/min).  No 
additional  dilution  water  was  added  to  the  headbox. 
The  individual  stream  control  valves  were  adjusted 
to  fine-tune  the  profile. 

The  resulting  profile  was  determined  using  a 
colorimeter  measuring  the  Hunter  "L"  scale  (varies 
from  white  to  black)  at  various  points  in  the  cross 
direction  of  the  sheet  and  the  results  are  reported 
in  Figure  5. 

Claims 

1.  A  process  for  making  an  elongate,  nonwoven 
flexible  sheet  from  synthetic  fibrous  stocks, 
said  sheet  having  an  additive  distributed  in  a 
predetermined  cross-directional  pattern  of 
areas  of  higher  and  lower  additive  quantities 
across  the  width  of  the  sheet,  said  process 
comprising: 

providing  at  least  two  fibrous  stocks  each 
containing  solids  capable  of  forming  an  elon- 
gated,  nonwoven  flexible  sheet,  one  of  said 
stocks  containing  said  additive  in  a  concentra- 
tion  higher  than  in  the  other  stock; 

supplying  each  of  said  stocks  to  a  paper 
machine  having  a  headbox  for  depositing  said 
stocks  on  a  wire  to  form  a  wet  sheet  of  said 
solids,  said  stocks  being  introduced  into  said 
headbox  from  a  plurality  of  cross-directional 
positions  equally  spaced-apart  along  said 
headbox  with  a  generally  equal  amount  of 
solids  being  introduced  at  each  position  to 
produce  a  wet  sheet  generally  uniform  in 
weight  per  unit  of  area  across  its  width,  said 
stock  with  the  higher  concentration  of  additive 
being  introduced  in  higher  quantity  than  the 

other  stock  at  least  at  one  of  said  cross-direc- 
tional  positions  corresponding  to  a  higher  ad- 
ditive  quantity  area  of  said  sheet  so  that  the 
additive  is  distributed  in  said  predetermined 

5  cross-directional  pattern,  and  dewatering  and 
drying  said  wet  sheet  to  form  said  nonwoven 
sheet, 

characterized  by  blending  at  least  two  syn- 
thetic  fibrous  stocks  before  introduction  into 

io  said  headbox  at  least  at  one  of  said  positions 
to  adjust  the  amount  of  said  additive  in  said 
stock  introduced  at  said  position  and 

monitoring  the  basis  weight  and  the  dis- 
tribution  of  the  additive  across  the  width  of  the 

is  wet  sheet  and  controlling  the  supply  of  each  of 
said  stocks  into  said  headbox  in  response  to 
said  monitoring  to  maintain  the  basis  weight 
generally  uniform  and  to  maintain  said  pre- 
determined  cross-directional  pattern  of  areas  of 

20  higher  and  lower  additive  quantities  across  the 
width  of  the  sheet  as  it  is  produced. 

2.  The  process  of  claim  1  wherein  said  stocks 
introduced  from  said  discharge  openings  are 

25  segregated  and  prevented  from  cross-mixing 
until  said  stocks  are  in  said  headbox  adjacent 
said  wire. 

3.  The  process  of  claim  1  wherein  said  solids 
30  comprise  between  about  15  and  about  90% 

fibrids  by  weight. 

4.  The  process  of  claim  3  wherein  said  solids  in 
said  stocks  comprise  short  fibers  and  fibrids  of 

35  a  nonfusible  aromatic  polyamide. 

5.  The  process  of  claim  4  wherein  said 
polyamides  are  wholly  aromatic. 

40  6.  The  process  of  claim  5  wherein  said  wholly 
aromatic  polyamide  is  poly-(meta-phenylene 
isophthalamide). 

Patentanspruche 
45 

1.  Verfahren  zur  Herstellung  eines  langen  und 
dunnen,  nichtgewebten,  biegsamen  Blattes  aus 
synthetischen  faserigen  Rohmaterialien,  wobei 
das  genannte  Blatt  ein  Additiv  aufweist,  das  in 

50  einem  zuvor  bestimmten  querverlaufenden  Mu- 
ster  von  Flachen  mit  hoheren  und  geringeren 
Additivmengen  quer  zu  der  Breite  des  Blattes 
verteilt  wird,  wobei  das  genannte  Verfahren 
umfaBt: 

55  Bereitstellen  von  wenigstens  zwei  faserigen 
Rohmaterialien,  die  jeweils  Feststoffe  enthal- 
ten,  die  ein  langes  und  dunnes,  nichtgewebtes, 
biegsames  Blatt  bilden  konnen,  wobei  eines 

6 
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der  genannten  Rohmaterialien  das  genannte 
Additiv  in  einer  Konzentration  enthalt,  die  ho- 
her  ist  als  diejenige  in  dem  anderen  Rohmate- 
rial; 
Zufuhren  eines  jeden  der  genannten  Rohmate- 
rialien  zu  einer  Papiermaschine,  die  einen  Auf- 
laufbehalter  zum  Ablagern  der  genannten  Roh- 
materialien  auf  einem  Drahtsieb  aufweist,  urn 
aus  den  genannten  Feststoffen  ein  nasses 
Blatt  zu  bilden,  wobei  die  genannten  Rohmate- 
rialien  in  den  genannten  Auflaufbehalter  an  ei- 
ner  Vielzahl  von  Stellen  in  Querrichtung,  die 
entlang  des  genannten  Auflaufbehalters  in  glei- 
chem  Abstand  voneinander  liegen,  mit  im  all- 
gemeinen  einer  gleichen  Menge  von  an  jeder 
Stelle  eingeleiteten  Feststoffen,  eingeleitet  wer- 
den,  urn  ein  nasses  Blatt  von  im  allgemeinen 
gleichmaBigem  Gewicht  pro  Flacheneinheit 
quer  zu  seiner  Breite  herzustellen,  wobei  das 
genannte  Rohmaterial  mit  der  hoheren  Kon- 
zentration  des  Additivs  in  groBerer  Menge  ein- 
geleitet  wird  als  das  andere  Rohmaterial,  wobei 
wenigstens  eine  der  genannten  Stellen  in 
Querrichtung  einer  Flache  mit  hoherer  Additiv- 
menge  in  dem  genannten  Blatt  entspricht,  so 
dal3  das  Additiv  in  dem  genannten  zuvor  be- 
stimmten  querverlaufenden  Muster  verteilt 
wird,  und  Entwassern  und  Trocknen  des  ge- 
nannten  nassen  Blattes  unter  Bildung  des  ge- 
nannten  nichtgewebten  Blattes, 
dadurch  gekennzeichnet,  dal3  wenigstens  zwei 
synthetische  faserige  Rohmaterialien  vor  dem 
Einleiten  in  den  genannten  Auflaufbehalter  an 
wenigstens  einer  der  genannten  Stellen  ge- 
mischt  werden,  urn  die  Menge  des  genannten 
Additivs  in  dem  genannten  Rohmaterial,  das  an 
der  genannten  Stelle  eingeleitet  wird,  einzu- 
stellen;  und 
Uberwachen  von  Flachengewicht  und  Vertei- 
lung  des  Additivs  quer  zu  der  Breite  des  nas- 
sen  Blattes  und  Kontrollieren  der  Zufuhr  in  den 
genannten  Auflaufbehalter  von  jedem  der  ge- 
nannten  Rohmaterialien  als  Reaktion  auf  die 
genannte  Uberwachung,  urn  das  Flachenge- 
wicht  im  allgemeinen  gleichmaBig  beizubehal- 
ten  und  urn  das  genannte  zuvor  bestimmte 
querverlaufende  Muster  von  Flachen  mit  hohe- 
ren  und  geringeren  Additivmengen  quer  zu  der 
Breite  des  Blattes  wahrend  der  Herstellung 
beizubehalten. 

2.  Verfahren  nach  Anspruch  1,  bei  dem  die  ge- 
nannten  Rohmaterialien,  die  an  den  genannten 
Austrittsoffnungen  eingeleitet  werden,  getrennt 
und  an  einem  Vermischen  in  Querrichtung  ge- 
hindert  werden,  bis  die  genannten  Rohmateria- 
lien  in  den  genannten  Auflaufbehaltern  neben 
dem  genannten  Drahtgitter  vorliegen. 

3.  Verfahren  nach  Anspruch  1,  bei  dem  die  ge- 
nannten  Feststoffe  zwischen  etwa  15  und  etwa 
90  Gew.-%  Fibride  umfassen. 

5  4.  Verfahren  nach  Anspruch  3,  bei  dem  die  ge- 
nannten  Feststoffe  in  den  genannten  Rohmate- 
rialien  kurze  Fasern  und  Fibride  aus  einem 
nichtverschmelzbaren  aromatischen  Polyamid 
umfassen. 

10 
5.  Verfahren  nach  Anspruch  4,  bei  dem  die  ge- 

nannten  Polyamide  vollstandig  aromatisch 
sind. 

is  6.  Verfahren  nach  Anspruch  5,  bei  dem  das  ge- 
nannte  vollstandig  aromatische  Polyamid  Poly- 
(meta-Phenylenisophthalamid)  ist. 

Revendicatlons 
20 

1.  Un  procede  de  fabrication  d'une  feuille  flexible 
non-tissee  allongee  a  partir  de  pates  de  fibres 
synthetiques,  ladite  feuille  comportant  un  addi- 
tif  distribue  selon  un  reseau  predetermine,  en 

25  sens  transverse  de  surfaces  presentant  des 
quantites  d'additif  moins  elevees  sur  la  largeur 
de  la  feuille,  ledit  procede  comprenant  les  eta- 
pes  consistant  a  : 

-  prevoir  au  moins  deux  pates  de  fibre 
30  contenant  chacune  des  solides  capables 

de  former  une  feuille  flexible  allongee 
non-tissee,  I'une  des  pates  contenant  le- 
dit  additif  dans  une  concentration  supe- 
rieure  a  celle  de  I'autre  pate  ; 

35  -  fournir  chacune  desdites  pates  a  une 
machine  a  papier  comportant  une  caisse 
de  tete  pour  deposer  lesdites  pates  sur 
une  toile  afin  d'obtenir  une  feuille  humide 
formee  desdits  solides,  ladites  pate  etant 

40  introduite  dans  ladite  caisse  de  tete  a 
partir  d'une  pluralite  de  positions,  en 
sens  transverse,  egalement  espacees  le 
long  de  ladite  caisse  de  tete,  une  quanti- 
te  sensiblement  egale  de  solides  etant 

45  introduite  a  chaque  position  pour  produi- 
re  une  feuille  humide  presentant  sur  sa 
largeur  un  poids  sensiblement  uniforme 
par  unite  de  surface,  ladite  pulpe  presen- 
tant  la  plus  forte  concentration  d'additif 

50  etant  introduite  en  plus  grande  quantite 
que  I'autre  pulpe  au  moins  a  I'une  desdi- 
tes  positions  en  sens  transverse  corres- 
pondent  a  une  surface  presentant  une 
plus  grande  quantite  en  additif  de  ladite 

55  feuille,  de  telle  fagon  que  I'additif  soit 
distribue  dans  selon  ledit  reseau  prede- 
termine  en  sens  transverse  ; 

7 
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-  et  egoutter  et  secher  ladite  feuille  humi- 
de  pour  former  ladite  feuille  non-tissee  ; 

-  caracterise  en  ce  que  Ton  melange  au 
moins  deux  pates  de  libre  synthetique 
avant  I'introduction  dans  ladite  caisse  de  5 
tete  en  au  moins  I'une  des  positions  de 
fagon  a  ajuster  la  quantite  dudit  additif 
dans  ladite  pate  introduite  a  cette  posi- 
tion  et, 

-  a  surveiller  le  poids  de  base  et  la  distri-  10 
bution  de  I'additif  sur  la  largeur  de  la 
feuille  humide  et  a  controler  la  fourniture 
de  chacune  desdites  pates  dans  ladite 
caisse  de  tete  en  reponse  a  ladite  sur- 
veillance  pour  maintenir  le  poids  de  base  is 
sensiblement  uniforme  pour  maintenir  le- 
dit  reseau  predetermine  en  sens  trans- 
verse  de  surfaces  presentant  des  quanti- 
tes  d'additifs  plus  ou  moins  elevees  sur 
la  largeur  de  la  feuille,  au  cours  de  la  20 
production  de  la  feuille. 

2.  Le  procede  de  la  revendication  1,  dans  lequel 
lesdites  pates  introduites  a  partir  desdites  ou- 
vertures  de  decharge  sont  maintenues  sepa-  25 
rees  et  sont  empechees  de  se  melanger  jus- 
qu'a  ce  que  lesdites  pates  soient  dans  ladite 
caisse  de  tete  adjacente  a  ladite  toile. 

3.  Le  procede  de  la  revendication  1,  dans  lequel  30 
lesdits  solides  comportent  de  15  a  90%  en 
poids  de  fibrides. 

4.  Le  procede  de  la  revendication  3,  dans  lequel 
lesdits  solides  dans  lesdites  pates  comportent  35 
des  fibres  courtes  et  des  fibrides  d'un  polyami- 
de  aromatique  non  fusible. 

5.  Le  procede  de  la  revendication  4,  dans  lequel 
lesdits  polyamides  sont  completement  aromati-  40 
ques. 

6.  Le  procede  de  la  revendication  5,  dans  lequel 
ledit  polyamide  completement  aromatique  est 
le  polymetaphenyleneisophtalamide.  45 
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