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Description 

Field  of  the  Invention 

5  The  present  invention  concerns  coating  multiple  layers  of  material  onto  a  moving  substrate.  More  specifically  the 
present  invention  teaches  a  method  and  apparatus  for  coating  multiple  layers  of  photographic  materials  onto  a  photo- 
graphic  support. 

Background  of  the  Invention 
10 

In  the  coating  of  photographic  layers  onto  a  support  such  as  film  base  or  paper,  a  number  of  individual  layers  are 
coated  onto  the  support  by  means  of  a  coating  hopper.  One  type  of  coating  hopper  is  known  as  the  multiple  slide 
hopper,  which  is  composed  of  individual  slide  elements  separated  by  slots  and  cavities.  By  introducing  the  individual 
coating  liquids  into  separate  cavities,  the  liquids  are  distributed  to  the  desired  width  in  a  uniform  fashion  by  flowing 

is  through  the  separate  narrow  slots.  Upon  exiting  the  slots,  the  layers  flow  down  the  slide  surface  by  gravity.  Layers  of 
different  coating  liquids  become  superimposed  on  one  another  as  layers  from  upstream  slots  flow  over  layers  from  the 
downstream  slots.  It  is  often  advantageous  to  have  steps  between  adjacent  slide  elements.  These  steps  or  slide  offsets 
generally  range  from  0,127  -  2,54  mm  (0.005-0.100  inches).  At  the  end  of  the  slide  surface  at  a  lip,  the  superimposed 
layers  of  liquid  coating  flow  off  of  the  slide  surface  and  are  coated  onto  the  moving  web. 

20  In  general,  the  width  of  the  coating  layers  can  be  less  than  the  width  of  the  hopper  slide  or  web  to  be  coated.  It  is 
generally  necessary  to  provide  some  means  of  lateral  confinement  of  the  coating  liquids  on  the  hopper  slide  in  order 
to  achieve  the  desired  width  of  coating  layers  on  the  web.  Confining  the  liquid  layers  on  the  hopper  slide  is  achieved 
by  devices  known  in  the  art  as  edge  guides.  Preferably,  edge  guides  should  be  designed  such  that  surface  tension  or 
inertial  effects  do  not  create  non-uniformities  in  the  thickness  of  the  layers  of  the  coating  composition  in  the  longitudinal 

25  (parallel  to  direction  of  web  travel)  edge  portions.  Such  non-uniformities  in  the  coated  layers  can  be  a  cause  of  coated 
waste  or  problems  in  drying  the  longitudinal  edge  portions  of  the  coating  as  well  as  problems  in  conveying  or  winding 
the  coated  support. 

The  prior  art  of  edge  guides  is  exemplified  by  U.S.  Patent  3,289,632  (Barstow)  and  German  Patent  3,037,612  Al 
(Koepke  et  al).  There  are  several  problems  associated  with  the  technology  that  is  described  in  these  patents.  In  par- 

30  ticular,  the  edge  guides  described  by  these  patents  do  not  comprise  a  method  for  achieving  widthwise  adjustability  of 
the  edge  guides  on  the  hopper  surface,  which  is  important  in  minimizing  coated  waste  in  an  operation  where  a  variety 
of  products  are  coated  that  have  different  finished  dimensions.  The  current  technology  also  lacks  a  method  for  insuring 
that  the  edge  guides  are  held  down  on  the  hopper  face  in  such  a  way  as  to  prevent  excessive  leakage  under  the  edge 
guides,  which  can  cause  manufacturing  or  product  quality  problems.  Furthermore,  the  edge  guides  described  in  the 

35  aforementioned  prior  art  are  not  capable  of  accommodating  differences  in  height  between  the  different  slide  elements, 
known  as  slide  offsets,  in  a  continuous,  integral  manner. 

Summary  of  the  Invention 

40  A  slide  hopper  as  defined  in  claim  1  includes  at  least  one  edge  guide  and  has  a  plurality  of  hopper  elements  forming 
a  slide  surface  terminating  at  a  lip.  The  hopper  edge  guide  system  includes  an  edger  arm  extending  along  the  length 
of  the  slide  surface  and  having  a  contact  side  facing  the  slide  surface.  An  edge  pad  is  abutted  to  the  contact  side  of 
the  edger  arm  and  mates  with  the  slide  surface  to  form  an  effective  seal  against  leakage  under  the  edge  pad.  The 
edger  arm  is  adjustably  positionable  across  the  width  of  the  slide  surface.  In  one  embodiment  of  the  edge  guide  the 

45  edger  arms  are  relieved  at  a  point  over  the  second  hopper  element  from  the  lip.  A  plurality  of  biasing  means  are 
positioned  along  the  edger  arm  which  exert  compressive  force  on  the  edge  pad  to  provide  a  leak  proof  seal  between 
the  slide  surface  and  the  edge  pad. 

In  an  alternate  embodiment  the  edge  pad  comprises  a  slot  above  the  first  or  second  hopper  element  from  the  lip 
which  provides  proper  mating  with  the  slide  surface  by  accommodating  various  steps  in  the  slide  surface. 

so  The  edge  pad  of  the  present  invention  forms  a  vertical  wall  perpendicular  to  the  slide  surface.  This  wall  is  the 
restraining  surface  for  the  lateral  edge  of  the  composition  flowing  on  the  slide.  Above  the  vertical  wall  is  a  surface 
inclined  at  an  angle  of  about  10°  to  about  20°  above  the  horizontal.  The  edge  pad  forms  an  angle  of  between  about 
15°  to  about  30°  from  the  slide  surface  at  the  lip  of  the  hopper. 

55  Brief  Description  of  the  Drawings 

FIG.  1  shows  a  cross-sectional  view  of  a  multiple  layer  hopper  system  used  for  bead  coating  a  support. 
FIG.  2  shows  a  top  view  of  the  adjustable  edge  guide  of  the  present  invention. 

2 
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FIG.  3  shows  a  side  view  of  the  adjustable  edge  guide  of  the  present  invention. 
FIG.  4  shows  a  side  view  of  the  continuous  edge  pad  used  in  the  present  invention. 
FIG.  5  shows  a  top  view  of  the  continuous  edge  pad  used  in  the  present  invention. 
FIG.  6  shows  a  side  view  of  the  edger  arm  used  in  the  present  invention. 

5  FIG.  7  shows  a  top  view  of  the  edger  arm  used  in  the  present  invention. 
FIG.  8  shows  a  side  view  of  an  alternative  embodiment  of  the  continuous  edge  pad  of  the  present  invention. 
FIG.  9  shows  a  cross-sectional  view  of  the  continuous  edge  guide  and  coating  composition  on  a  hopper  slide. 
FIG.  10  shows  the  optical  density  versus  widthwise  distance  for  a  coating  composition  whose  thickness  is  1.17 

times  the  height  of  the  vertical  wall  of  the  edge  pad  on  the  hopper  slide. 
10  FIG.  11  shows  the  optical  density  versus  widthwise  distance  for  a  coating  composition  whose  thickness  is  0.43 

times  the  height  of  the  vertical  wall  of  the  edge  pad  on  the  hopper  slide. 
FIG.  12  shows  the  optical  density  versus  widthwise  distance  for  a  coating  composition  whose  thickness  is  1.75 

times  the  height  of  the  vertical  wall  of  the  edge  pad  on  the  hopper  slide. 
For  a  better  understanding  of  the  present  invention  together  with  other  objects,  advantages  and  capabilities  thereof, 

is  reference  is  made  to  the  following  description  and  appended  claims  in  connection  with  the  above-identified  drawing. 

Description  of  the  Preferred  Embodiment 

This  section  provides  a  detailed  description  of  the  continuous  edge  guide  system.  Widthwise  coating  thickness 
20  measurements  that  demonstrate  the  need  to  judiciously  design  the  edge  pad  are  also  provided. 

FIG.  1  shows  a  multilayer  coating  hopper  10  having  three  hopper  slide  elements  11  separated  by  hopper  slots  12 
which  provide  coating  liquid  from  cavities  1  3.  The  coating  liquids  flow  through  slots  1  2  and  down  the  slide  surfaces  23 
superimposed  on  each  other.  In  FIG.  1  a  bead  coater  is  shown  although  the  present  invention  works  equally  well  for 
curtain  coating  hoppers. 

25  FIGS.  2  and  3  show  an  assembly  of  the  continuous  edge  guide  system  for  a  coating  hopper  that  has  eight  slots 
12.  As  shown  in  FIGS.  2  and  3,  the  system  comprises  a  pair  of  stainless  steel  edger  arms  20  and  each  having  a 
continuous  edge  pad  22.  The  stainless  steel  edger  arm  20  mates  with  the  continuous  edge  pad  22  and  holds  the 
continuous  edge  pad  22  securely  to  the  slide  surfaces  23.  Edger  arms  20  each  comprise  a  downwardly  extended  crank 
portion  20(a)  through  which  a  thrust  screw  24  contacts  the  back  of  the  hopper  26  to  apply  a  biasing  force  to  edge  pad  22. 

30  The  cylindrical  bar  or  gib  27  acts  as  a  pivot  point  so  that  as  screw  24  is  tightened,  the  edger  arm  20  pivots  toward 
the  surface  of  the  hopper  forcing  the  edge  pad  22  into  contact  with  the  slide  surface.  Thus,  it  is  not  necessary  to  attach 
the  edge  pads  22  to  the  hopper  surface  through  the  use  of  screws  or  some  other  method  that  would  involve  drilling 
holes  on  the  hopper  slide  surface.  The  edger  arm  20  and  edge  pad  22  are  positioned  on  the  hopper  by  mounting  the 
edger  arm  22  on  the  gib  as  shown  in  FIG.  3.  A  mounting  opening  28  in  the  edger  arm  20  is  slightly  more  than  half 

35  round  such  that  the  edger  arm  is  captured  by  the  gib  27.  The  edge  pad  22  is  not  attached  or  fastened  to  the  slide 
surface  directly.  It  is  held  in  position  through  the  force  of  edger  arm  20.  The  edge  pad  22  is  positioned  under  the  edger 
arm  20  by  adjoining  the  top  rib  of  the  edge  pad  to  the  outboard  face  of  the  edger  arm  which  is  perpendicular  to  the 
slide  surface.  This  is  shown  in  FIG  9.  The  arm  20  is  free  to  move  across  the  width  of  the  hopper  when  the  screw  24  is 
loosened  which  enables  the  continuous  edge  pad  to  define  virtually  any  coating  width  that  is  desired.  This  widthwise 

40  adjustability  is  important  in  minimizing  coated  waste  in  an  operation  where  a  variety  of  products  are  coated  that  have 
different  finished  dimensions. 

A  detailed  drawing  of  the  continuous  edge  pad  is  shown  in  FIGS.  4  and  5.  The  continuous  edge  pad  22  mates 
precisely  with  the  hopper  slide  surface.  The  edge  pad  can  be  fabricated  by  a  machining  process.  The  edge  pad  material 
can  be  a  mica-filled  fluoropolymer  (trade  name  FLUOROSINT®,  available  from  Polymer  Corporation)  selected  for  its 

45  machining,  stability,  and  wetting  properties.  However,  other  polymeric  materials  or  metals  such  as  stainless  steel  could 
be  used,  and  it  is  envisioned  that  other  fabrication  techniques,  such  as  moulding  or  casting  could  also  be  employed. 

As  the  name  suggests,  the  continuous  edge  pad  provides  a  continuous,  integral,  lateral  confinement  of  the  coating 
liquids  on  the  hopper  slide.  This  is  an  improvement  over  systems  in  which  individual  edge  pads  or  guides  are  used  for 
each  hopper  element  because  it  avoids  discontinuities  in  the  confining  surface  that  could  introduce  flow  disturbances 

so  that  may  cause  layer  thickness  variations  in  the  coated  film. 
Discontinuities  in  the  confining  surface  can  also  be  a  source  of  leakage  of  coating  liquids  outboard  of  the  coating 

width.  Such  leakage  can  cause  manufacturing  problems  especially  if  the  leakage  contacts  the  coated  support  or  coating 
roll  or  congeals  on  the  hopper  slide  and  edge  pad  surfaces  and  causes  flow  disturbances.  The  continuous  edge  pad 
is  capable  of  providing  continuous  confinement  of  the  coating  liquid  even  when  the  various  slide  elements  are  at  different 

55  heights.  These  slide  element  offsets,  as  they  are  known  in  the  art,  are  often  employed  to  achieve  the  proper  flow  field 
in  the  vicinity  of  the  hopper  slot  exit  in  order  to  avoid  layer  thickness  non-uniformities.  These  offsets  are  shown  more 
clearly  in  FIG.  8. 

Two  preferred  embodiments  will  now  be  discussed  that  improve  the  mating  of  the  continuous  edge  pad  to  the 
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hopper  slide  surface  as  well  as  improve  the  manufacturing  process  for  the  continuous  edge  pad.  The  fabrication  of  the 
edge  pad  requires  great  precision.  The  edge  pad  must  be  machined  to  precisely  mate  with  the  hopper  slide  surface 
and  edger  arm.  If  the  edge  pad  is  not  machined  properly,  it  is  possible  for  coating  liquids  to  leak  underneath  the  edge 
pad.  Such  leakage  represents  a  serious  manufacturing  problem  since  the  leakage  can  readily  contaminate  the  coating 

5  roll  and  cause  coating  imperfections  or  even  contaminate  the  coated  web  itself.  Without  the  preferred  embodiments, 
it  is  generally  necessary  to  custom  fit  a  particular  edge  pad  to  a  particular  hopper.  It  is,  therefore,  generally  not  possible 
to  fabricate  an  edge  pad  directly  from  a  blueprint.  Rather,  the  hopper  must  be  sent  to  the  machine  shop  so  the  edge 
pad  can  be  custom  fitted  to  the  hopper.  This  results  in  the  hopper  not  being  available  for  production,  significant  costs 
involved  in  transporting  the  hopper  to  the  machine  shop,  and  the  risk  of  possible  damage  to  the  hopper  in  transport  or 

10  during  fitting  of  the  edge  pads. 
In  the  first  preferred  embodiment  the  edger  arm  is  relieved  or  undercut  beginning  at  the  point  where  the  edger  arm 

would  meet  the  edge  pad  over  the  second  hopper  element  from  the  lip  and  extending  toward  gib  27  along  the  length 
of  the  arm  where  it  would  contact  the  edge  pad.  This  is  shown  in  FIGS.  6  and  7,  which  is  a  detailed  drawing  of  the 
edger  arm.  The  edger  arm  is  relieved  at  40  by  0.010"  to  0.100".  Where  the  edger  arm  has  been  relieved,  holes  50  for 

is  the  ball  spring  plungers  (not  shown)  are  installed  in  the  arm  at  locations  roughly  corresponding  to  the  center  of  each 
hopper  element  when  the  arm  is  in  place.  This  is  shown  in  FIG.  2.  The  ball  spring  plungers  51  insure  contact  between 
the  edger  arm  and  pad  and  provide  maximum  force  to  hold  the  edge  pad  down  on  the  hopper  surface.  The  relief  40 
allows  the  ball  spring  plungers  to  compress  or  relax  to  compensate  for  any  deviation  in  the  thickness  of  the  edge  pad. 
Thus,  the  fabrication  tolerances  on  the  edge  pad  are  increased  significantly,  allowing  for  the  pad  to  be  fabricated  without 

20  custom  fitting  it  to  the  hopper. 
In  the  second  preferred  embodiment  the  top  rib  22(a)  of  the  edge  pad  22  is  slotted  at  the  point  at  which  the  pad 

is  over  the  first  two  slide  elements  12  when  the  pad  is  placed  on  the  hopper.  This  is  shown  in  FIG.  8.  This  thin  slot  80 
allows  the  edge  pad  22  to  flex  under  the  pressure  of  the  edger  arm  20  to  allow  good  contact  between  the  edge  pad 
22  and  hopper  slide  surface  even  when  there  is  variability  in  the  position  of  the  first  hopper  slide  element  from  the  lip 

25  with  respect  to  the  rest  of  the  hopper  elements,  which  sometimes  occurs  as  the  hopper  is  disassembled  and  reassem- 
bled.  This  embodiment  insures  a  good  contact  between  the  edge  pad  and  the  most  downstream  hopper  slide  element. 
Good  contact  between  the  edge  pad  and  most  downstream  hopper  slide  element  is  essential  because  excessive 
leakage  of  coating  liquid  underneath  the  edge  pad  in  this  area  can  easily  cause  problems  in  manufacturing  if  the 
leakage  contacts  the  coating  roll  or  web.  This  embodiment  makes  it  possible  to  accommodate  variability  in  the  vertical 

30  offset  between  the  first  two  hopper  elements  of  as  much  as  0.004". 
FIG.  9  shows  a  cross-sectional  view  of  the  continuous  edge  pad  22  and  the  coating  liquids  60  as  they  flow  down 

the  hopper  slide  61  taken  along  line  9-9  of  FIG.  8.  There  are  several  design  features  that  are  incorporated  in  the 
continuous  edge  pad  that  insure  that  surface  tension  or  inertial  effects  do  not  create  excessive  layer  non-uniformities 
in  the  longitudinal  edge  portions  of  the  coated  layers.  As  shown  in  FIG.  9,  the  coating  liquids  60  are  actually  confined 

35  by  the  continuous  edge  pad  22  at  a  vertical  wall  63  that  is  perpendicular  to  the  slide  surface  61  .  Above  the  vertical  wall 
is  a  land  surface  64  that  is  inclined  at  an  angle,  B,  from  a  horizontal  in  a  plane  parallel  to  the  slide  surface.  The  angle 
B  is  preferably  in  the  range  of  10  to  20  degrees  in  order  to  discourage  significant  capillary  wicking  and  provide  a 
controlled  wetting  line  of  the  coating  liquids  at  the  top  of  the  vertical  wall  should  the  thickness  of  the  coating  liquids  on 
the  slide  exceed  the  vertical  wall  height.  As  shown  in  FIG  8  the  front  of  the  edge  pad  near  the  hopper  lip  is  fabricated 

40  to  an  angle,  A,  of  preferably  1  5  to  30  degrees  from  the  hopper  slide  surface.  This  range  of  angles  prevents  significant 
capillary  wicking  on  the  angled  front  of  the  pad  that  may  cause  an  excess  of  coating  thickness  in  the  extreme  longitudinal 
edge  portions.  The  edge  pad  22  is  held  in  place  by  the  edger  arm  20  as  shown  in  FIG.  8. 

The  height  of  the  vertical  wall  63  relative  to  the  thickness  of  the  coating  liquids  on  the  hopper  slide  is  an  important 
parameter  in  determining  the  uniformity  of  the  thickness  of  the  coated  layers  in  the  two  longitudinal  edge  portions. 

45  While  it  is  recognized  that  exactly  matching  the  vertical  wall  height  to  the  thickness  of  the  coating  solution  is  ideal,  this 
is  not  generally  possible  in  practical  situations.  It  has  been  found,  surprisingly,  that  good  uniformity  in  the  thickness  of 
the  coated  layers  is  obtained  when  the  vertical  wall  height  is  in  the  range  of  being  about  30%  higher  to  about  20% 
lower  than  the  thickness  of  the  coating  liquids  on  each  hopper  slide  element.  Thus,  one  pad  can  be  used  for  a  range 
of  different  coating  conditions  or  products.  However,  if  the  vertical  wall  is  too  high,  the  coating  liquids  will  flow  by  surface 

so  tension  forces  up  along  the  vertical  wall.  This  creates  a  situation  in  which  there  is  a  sharp  increase  in  the  thickness  of 
the  coated  layers  in  the  immediate  vicinity  of  the  wall  followed  by  a  decrease  in  thickness  in  the  adjacent  portion  of  the 
coated  film.  In  this  situation,  there  can  be  significant  layer  thickness  non-uniformity  in  the  longitudinal  edge  portions 
of  the  coating.  In  addition,  the  area  of  increased  coating  thickness  next  to  the  vertical  wall  is  difficult  to  subsequently 
dry.  This  can  result  in  contamination  problems  or  other  problems  in  conveying  or  winding  the  coated  web.  If  the  vertical 

55  wall  is  too  low,  the  coating  liquids  can  overflow  the  vertical  wall  and  flow  down  the  land  surface  of  the  edge  pad.  This 
situation  is  not  desirable  since  it  can  lead  to  layer  thickness  non-uniformities  in  the  longitudinal  edge  portions  of  the 
coating.  In  addition,  overflowing  the  vertical  wall  represents  a  less  controlled  situation  and  is  prone  to  problems  with 
the  coating  liquids  congealing  on  the  land  surface  over  time,  which  can  lead  to  layer  thickness  non-uniformities  or  other 
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manufacturing  problems. 
The  importance  of  judiciously  selecting  the  vertical  wall  height  relative  to  the  thickness  of  the  coating  liquid  on  the 

hopper  slide  is  illustrated  in  the  following  Examples. 

5  Example  1 

A  three  layer  bead  coating  was  made  at  a  speed  of  91  m/min  (300  feet  per  minute).  The  coating  liquids  consisted 
of  aqueous  gelatin  solutions  at  the  following  flow  rates  and  viscosities: 

COATING  LIQUID  VISCOSITY  (cP)  FLOW  RATE  (cm3/cm/s) 

Bottom  5.4  0.72 

Middle  17.3  0.195 

Top  36.4  0.195 

The  bottom  layer  contained  a  carbon  slurry  to  add  optical  density  which  allowed  coated  layer  thickness  measure- 
ments  to  be  made  by  a  microdensitometer.  An  appropriate  surfactant  was  added  to  the  top  layer. 

In  this  example,  an  edge  pad  was  employed  in  which  the  vertical  wall  height  on  the  bottom  slide  element  of  the 
hopper  was  about  1  5%  less  than  the  thickness  of  the  three  layers  on  that  element.  FIG.  10  shows  a  densitometric  trace 
of  the  coated  film  taken  in  the  widthwise  direction.  Since  the  upper  two  layers  contained  only  clear  gelatin,  the  density 
trace  closely  approximates  the  widthwise  film  thickness  profile  of  the  bottom  layer.  The  general  shape  of  the  densito- 
metric  profile  shows  the  so-called  "edge  bead"  on  the  longitudinal  edge  portion  of  this  9  inch  wide  coating.  It  can  be 
seen  from  this  trace  that  the  bottom  layer  thickness  is  quite  uniform  in  the  longitudinal  edge  portion  of  the  coating.  The 
bottom  layer  thickness  non-uniformity  extends  only  about  7,112  mm  (0.28  inches)  from  the  absolute  longitudinal  edge 
of  the  coating. 

Example  2 

In  this  example,  all  conditions  were  the  same  as  Example  1  except  the  vertical  edge  pad  height  on  the  bottom 
slide  element  was  changed  to  a  height  that  was  about  130%  greater  than  the  thickness  of  the  coating  liquids  on  that 
slide  element.  The  corresponding  densitometric  trace  is  shown  in  FIG.  11.  The  thickness  of  the  bottom  layer  in  the 
extreme  longitudinal  experimental  edge  portion  is  nearly  twice  that  of  the  center  portion  of  the  coating.  Significant  layer 
non-uniformity  exists  up  to  25,4  mm  (1  .0  inches)  from  the  absolute  longitudinal  edge  of  the  coating. 

Example  3 

In  this  example,  all  conditions  were  the  same  as  Example  1  except  the  vertical  edge  pad  height  on  the  bottom 
slide  element  was  changed  to  a  height  that  was  about  60%  of  the  thickness  of  the  liquid  layers  on  that  slide  element. 
The  corresponding  densitometric  trace  is  shown  in  FIG.  12.  The  bottom  layer  non-uniformity  extends  12,7  mm  (0.5 
inches)  from  the  absolute  longitudinal  edge  of  the  coating.  It  was  observed  that  the  coating  liquids  overflowed  the 
vertical  wall  on  the  bottom  slide  element. 

The  edger  arm  and  continuous  edge  pad  of  the  present  invention  can  be  used  in  a  curtain  coating  operation.  U. 
S.  Patent  3,632,403  describes  the  curtain  coating  apparatus  and  process.  Since  the  hoppers  used  in  a  curtain  coating 
operation  are  similar  to  those  used  in  a  bead  coating  operation,  the  edger  arm  and  continuous  edge  pad  of  the  present 
invention  work  just  as  well  in  either  situation. 

Claims 
50 

1.  A  slide  hopper  including  at  least  one  edge  guide  and  having  a  plurality  of  hopper  elements  (11)  forming  a  slide 
surface  terminating  at  a  lip  characterized  in  that  it  comprises  : 

at  least  one  edger  arm  (20)  extending  along  the  length  of  the  slide  surface,  the  edger  arm  having  a  contact 
55  side  facing  the  slide  surface  ; 

a  continuous  edge  pad  (22)  abutted  to  the  contact  side  of  the  edger  arm  and  sealingly  mating  along  the  length 
of  the  slide  surface;  and 
adjustable  mounting  means  (28)  for  positioning  the  edger  arm  across  the  width  of  the  slide  surface. 
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2.  The  slide  hopper  according  to  claim  1  ,  wherein  the  contact  side  of  the  edger  arm  facing  the  slide  surface  being 
relieved  at  a  point  over  the  second  hopper  element  from  the  lip. 

3.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  continuous  edge  pad  is  sealingly  mated 
5  with  and  over  the  length  of  the  slide  surface,  the  edge  pad  having  a  slot  (1  2)  at  the  first  or  second  hopper  element 

from  the  lip  and  approximately  perpendicular  to  the  slide  surface. 

4.  The  slide  hopper  according  to  any  of  the  preceding  claims  further  comprising: 

10  a  plurality  of  biasing  means  (31  )  positioned  along  the  edger  arm  so  that  the  biasing  means  exert  force  on  the 
edge  pad. 

5.  The  slide  hopper  according  to  claim  4  wherein  each  one  of  the  plurality  of  biasing  means  (31)  is  positioned  ap- 
proximately  over  the  center  of  one  of  the  plurality  of  hopper  elements  (11). 

15 
6.  The  slide  hopper  according  to  any  of  claims  4  and  5  wherein  the  plurality  of  biasing  means  (31)  are  ball  spring 

plungers  (51). 

7.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  edger  arm  (20)  is  relieved  to  a  depth  of 
20  between  about  0.254  mm  (0.01  inch)  to  about  2.54  mm  (0.  1  0  inch)  at  a  point  over  the  second  hopper  element  (20) 

from  the  lip. 

8.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  adjustable  mounting  means  (28)  comprises: 

25  a  bar  (27)  positioned  near  the  rear  on  the  slide  hopper  extending  thereacross  in  a  widthwise  direction;  and 
a  thrust  screw  (24)  extending  through  a  rear  portion  of  the  edger  arm  (20)  wherein  the  edger  arm  couples  with 
the  bar  such  that  when  the  thrust  screw  is  tightened  the  thrust  screw  contacts  the  rear  of  the  hopper  thereby 
forcing  the  edge  pad  into  contact  with  the  slide  surface. 

30  9.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  edger  arm  is  made  of  stainless  steel. 

10.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  edge  pad  is  made  of  a  mica-filled  fluor- 
opolymer. 

35  11.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  edger  arm  and  edge  pad  terminate  at  an 
angle  of  between  about  15°  to  about  30°  from  the  slide  surface  at  the  lip. 

12.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  edge  pad  forms  a  vertical  wall  that  is 
perpendicular  to  and  extends  along  the  length  of  the  slide  surface. 

40 

45 

13.  The  slide  hopper  according  to  any  of  the  preceding  claims  wherein  the  edge  pad  forms  a  vertical  wall  (63)  of  a 
predetermined  height  that  is  perpendicular  to  and  extends  along  the  length  of  the  slide  surface  and  above  the 
vertical  wall  the  edge  pad  forms  a  surface  inclined  at  an  angle  from  the  plane  of  the  slide  surface  of  between  about 
10°  to  about  20°. 

14.  The  slide  hopper  according  to  any  of  claims  12  and  13  wherein  the  height  of  the  vertical  wall  is  in  the  range  of 
between  about  80%  to  about  130%  of  a  thickness  of  a  coating  liquid  on  each  hopper  element. 

so  Patentanspriiche 

1.  Beschichtungsbehalter  mit  mindestens  einer  Kantenfuhrung  und  einer  Vielzahl  von  Behalterelementen  (11),  die 
eine  in  eine  GieBschnauze  endende  Gleiffache  (23)  bilden,  gekennzeichnet  durch 

55  -  mindestens  eine  Kantenleiste  (20),  die  sich  entlang  der  Langsseite  der  Gleitflache  erstreckt  und  eine  der 
Gleitflache  zugewandte  Kontaktflache  aufweist, 
ein  durchgehendes  Kantenpolster  (22),  das  an  die  Kontaktflache  der  Kantenleiste  angrenzt  und  an  die  Langs- 
seite  der  Gleitflache  angreift  und  diese  abdichtet,  und 
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eine  einstellbare  Halterungsvorrichtung  (28),  die  die  Kantenleiste  iiber  der  Breitseite  der  Gleitflache  positio- 
niert. 

2.  Beschichtungsbehalter  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  dal3  die  der  Gleitflache  zugewandte  Kontakt- 
5  flache  der  Kantenleiste  an  einem  Punkt  gegeniiber  dem  zweiten  Behalterelement  von  der  GieBschnauze  abge- 

hoben  ist. 

3.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  das  durchge- 
hende  Kantenpolster  an  der  Langsseite  der  Gleitflache  oberhalb  der  Gleitflache  angreift  und  sie  abdichtet,  wobei 

10  das  Kantenpolster  von  der  GieBschnauze  aus  gesehen  am  ersten  oder  zweiten  Behalterelement  einen  Schlitz 
(12)  aufweist,  der  sich  etwa  senkrecht  zur  Gleitflache  erstreckt. 

4.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  gekennzeichnet  durch 

is  -  eine  Vielzahl  von  Vorspannelementen  (31),  die  entlang  der  Kantenleiste  angeordnet  sind,  urn  Druck  auf  das 
Kantenpolster  auszuiiben. 

5.  Beschichtungsbehalter  nach  Anspruch  4,  dadurch  gekennzeichnet,  dal3  die  Vielzahl  von  Vorspannelementen  (31  ) 
etwa  iiber  dem  Mittelpunkt  eines  aus  der  Vielzahl  der  Behalterelemente  (11)  positioniert  ist. 

20 
6.  Beschichtungsbehalter  nach  einem  der  Anspruche  4  und  5,  dadurch  gekennzeichnet,  dal3  die  Vielzahl  von  Vor- 

spannelementen  (31)  aus  kugelformigen  Federkolben  (51)  besteht. 

7.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  die  Kantenlei- 
25  ste  (20)  von  der  GieBschnauze  aus  gesehen  auf  eine  Tiefe  von  etwa  0,254  mm  bis  etwa  2,54  mm  bis  zu  einem 

Punkt  iiber  dem  zweiten  Behalterelement  (20)  abgehoben  ist. 

8.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  die  einstellbare 
Halterungsvorrichtung  (28)  folgendes  umfaBt: 

30 
eine  Schiene  (27),  die  in  der  Nahe  des  hinteren  Endes  des  Beschichtungsbehalters  angeordnet  ist  und  sich 
quer  iiber  dessen  Breitseite  erstreckt,  und 
eine  Druckschraube  (24),  die  sich  durch  einen  hinteren  Abschnitt  der  Kantenleiste  (20)  erstreckt,  wobei  diese 
mit  der  Schiene  derart  verbunden  ist,  dal3  wenn  die  Druckschraube  angezogen  ist,  sie  mit  dem  hinteren  Ende 

35  des  Beschichtungsbehalters  in  Beriihrung  gelangt  und  dabei  das  Kantenpolster  in  Beriihrung  mit  der  Gleitfla- 
che  bringt. 

9.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  die  Kantenlei- 
ste  aus  Edelstahl  besteht. 

40 
10.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  die  Kantenlei- 

ste  aus  einem  glimmerhaltigen  Fluoropolymer  besteht. 

11.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  die  Kantenlei- 
45  ste  und  das  Kantenpolster  in  einem  Winkel  von  etwa  15°  bis  30°  von  der  Gleitflache  an  der  GieBschnauze  enden. 

12.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  das  Kanten- 
polster  eine  vertikale  Wandung  bildet,  die  sich  senkrecht  entlang  der  Langsseite  der  Gleitflache  erstreckt. 

so  13.  Beschichtungsbehalter  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  das  Kanten- 
polster  eine  vertikale  Wandung  (63)  vorgegebener  Hohe  bildet,  die  sich  senkrecht  entlang  der  Langsseite  der 
Gleitflache  erstreckt,  und  dal3  das  Kantenpolster  oberhalb  der  vertikalen  Wandung  eine  Flache  bildet,  die  in  einem 
Winkel  von  etwa  10°  bis  20°  zur  Ebene  der  Gleitflache  hin  geneigt  ist. 

55  14.  Beschichtungsbehalter  nach  einem  der  Anspruche  12  und  13,  dadurch  gekennzeichnet,  dal3  die  Hohe  der  verti- 
kalen  Wandung  in  einem  Bereich  von  etwa  80%  bis  etwa  1  30%  der  Dicke  einer  Beschichtungsfliissigkeit  auf  jedem 
Behalterelement  ist. 

7 



EP  0  615  632  B1 

Revendications 

1.  Hopper  de  couchage  comprenant  au  moins  un  guide  de  bord  et  presentant  une  pluralite  d'elements  de  hopper 
(11)  formant  une  surface  d'ecoulement  se  terminant  au  niveau  d'une  levre,  caracterise  en  ce  qu'il  comprend  : 

5 
au  moins  un  bras  de  guidage  de  bord  (20)  s'etendant  suivant  la  longueur  de  la  surface  d'ecoulement,  le  bras 
de  guidage  de  bord  presentant  une  face  de  contact  en  regard  de  la  surface  d'ecoulement, 
un  patin  de  guidage  de  bord  continu  (22)  attenant  a  la  face  de  contact  du  bras  de  guidage  de  bord  et  s'appli- 
quant  de  facon  etanche  suivant  la  longueur  de  la  surface  d'ecoulement,  et 

10  un  moyen  de  montage  reglable  (28)  destine  a  positionner  le  bras  de  guidage  de  bord  suivant  la  largeur  de  la 
surface  d'ecoulement. 

2.  Hopper  de  couchage  selon  la  revendication  1  ,  dans  lequel  la  face  de  contact  du  bras  de  guidage  de  bord  en  regard 
de  la  surface  d'ecoulement  est  evidee  au  niveau  d'un  point  situe  au-dessus  du  second  element  de  hopper  a  partir 

is  de  la  levre. 

3.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  patin  de  guidage  de 
bord  continu  est  applique  de  facon  etanche  sur  toute  la  longueur  de  la  surface  d'ecoulement,  le  patin  de  guidage 
de  bord  comportant  une  fente  (12)  au  niveau  du  premier  ou  du  second  element  du  hopper  a  partir  de  la  levre  et 

20  de  facon  approximativement  perpendiculaire  a  la  surface  d'ecoulement. 

4.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  comprenant  en  outre  : 

une  pluralite  de  moyens  de  sollicitation  (31)  positionnes  le  long  du  bras  de  guidage  de  bord  de  facon  que  les 
25  moyens  de  sollicitation  exercent  une  force  sur  le  patin  de  guidage  de  bord. 

5.  Hopper  de  couchage  selon  la  revendication  4,  dans  lequel  chacun  de  la  pluralite  des  moyens  de  sollicitation  (31) 
est  positionne  approximativement  au-dessus  du  centre  de  I'un  de  la  pluralite  des  elements  du  hopper  (11). 

30  6.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  4  et  5,  dans  lequel  la  pluralite  de  moyens  de 
sollicitation  (31)  sont  des  plongeurs  a  ressort  et  bille  (51). 

7.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  bras  de  guidage  de 
bord  (20)  est  evide  jusqu'a  une  profondeur  comprise  entre  environ  0,254  mm  (0,01  pouce)  et  environ  2,54  mm 

35  (0,10  pouce)  au  niveau  d'un  point  situe  au-dessus  du  second  element  du  hopper  (20)  a  partir  de  la  levre. 

8.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  moyen  de  montage 
reglable  (28)  comprend  : 

40  une  barre  (27)  positionnee  a  proximite  de  I'arriere  sur  le  hopper  de  couchage,  s'etendant  au  travers  de  celui- 
ci  dans  le  sens  de  la  largeur,  et 
une  vis  de  poussee  (24)  s'etendant  a  travers  une  partie  arriere  du  bras  de  guidage  de  bord  (20),  dans  lequel 
le  bras  de  guidage  de  bord  s'accouple  a  la  barre  de  telle  facon  que  lorsque  la  vis  de  poussee  est  serree,  la 
vis  de  poussee  vient  en  contact  avec  I'arriere  du  hopper  en  forcant  ainsi  le  patin  de  guidage  de  bord  jusqu'en 

45  contact  avec  la  surface  d'ecoulement. 

9.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  bras  de  guidage  de 
bord  est  fait  d'acier  inoxydable. 

so  10.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  patin  de  guidage  de 
bord  est  fait  d'un  fluoropolymere  charge  de  mica. 

11.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  bras  de  guidage  de 
bord  et  le  patin  de  guidage  de  bord  se  terminent  suivant  un  angle  compris  entre  environ  15°  et  environ  30°  par 

55  rapport  a  la  surface  d'ecoulement  au  niveau  de  la  levre. 

12.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  patin  de  guidage  de 
bord  forme  une  paroi  verticale  qui  est  perpendiculaire  a  la  surface  d'ecoulement  et  s'etend  suivant  la  longueur  de 
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celle-ci. 

13.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  patin  de  guidage  de 
bord  forme  une  paroi  verticale  (63)  d'une  hauteur  predeterminee  qui  est  perpendiculaire  a  la  surface  d'ecoulement 
et  s'etend  suivant  la  longueur  de  celle-ci,  et  au-dessus  de  la  paroi  verticale,  le  patin  de  guidage  de  bord  forme  une 
surface  inclinee  suivant  un  angle  par  rapport  au  plan  de  la  surface  d'ecoulement  compris  entre  environ  10°  et 
environ  20°. 

1  4.  Hopper  de  couchage  selon  I'une  quelconque  des  revendications  1  2  et  1  3,  dans  lequel  la  hauteur  de  la  paroi  ver- 
ticale  est  dans  la  plage  d'environ  80  %  a  environ  1  30  %  de  I'epaisseur  d'un  liquide  de  couchage  sur  chaque  element 
du  hopper. 
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