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Composite  liquid  application  device. 

©  A  curtain-type  coating  liquid  application  device 
having  a  slide  hopper  and  an  application  start  plate 
used  to  prevent  an  increase  in  the  thickness  of  the 
initially  applied  portion  of  the  liquid  on  a  web  to 
thereby  make  the  initial  coating  portion  flat  and 

p-  smooth.  Liquid  freely  falling  in.  the  form  of  a  thin 
^curtain  from  the  slide  hopper  is  caused  to  collide 

i  —  against  the  web  continuously  moving  around  a  bac- 
^kup  roller  so  that  the  liquid  is  applied  to  the  web. 
r^The  application  start  plate  is  curved  or  bent  and  is 
^.turnable  about  a  fulcrum  located  under  the  backup 
^f  roller.  The  application  start  plate  also  has  an  upper 
CO  end  extending  at  an  oblique  angle  to  the  direction  of 

q   width  of  the  curtain,  or  it  may  be  provided  with  a 
curtain  receiving  part  at  the  upper  end  of  the  plate. 

Q. 
UJ 8  
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COMPOSITE  LIQUID  APPLICATION  DEVICE 

application  device  disclosed  in  the  U.S.  Patent  No. 
3,632,374.  In  this  device,  liquid  13  flows  out  from 
the  interior  of  a  slide  hopper  1  1  to  a  slide  surface 
12  thereof,  and  then  freely  falls  in  the  form  of  a  thin 

5  film  from  the  downstream  end  14  of  the  down- 
stream  end  14  of  the  slide  surface  to  form  thin 
curtain  15,  which  collides  against  a  moving  web  16 
so  as  to  be  applied  thereto.  Before  the  curtain  15 
begins  to  be  applied  to  the  web  16,  the  application 

w  start  plate  18,  which  is  a  rectangular  flat  plate,  is  in 
such  a  position  as  to  prevent  the  curtain  from 
reaching  the  web.  The  liquid  first  flows  down  onto 
the  application  start  plate  18  and  is  gathered  into  a 
recovery  vessel  21.  The  application  start  plate  18  is 

75  then  turned  about  a  fulcrum  19  so  that  the  liquid 
curtain  is  allowed  to  reach  the  web  16,  thus  starting 
the  application  of  the  liquid  curtain  to  the  web. 

Both  side  edges  of  the  curtain  15  are  defined 
by  edge  guides  20  extending  down  from  the  down- 

20  stream  end  14  of  the  slide  hopper  11  to  points 
which  are  lower  than  the  place  where  the  curtain 
reaches  the  web  16. 

Although  this  application  device  has  the  advan- 
tage  that  the  curtain  15  falling  from  the  slide  hop- 

25  per  11  before  the  start  of  the  application  of  the 
curtain  to  the  web  16  is  received  by  the  application 
start  plate  18  and  then  recovered  by  the  recovery 
vessel  21  so  as  to  be  used  again,  the  device  has  a 
first  problem  in  that  a  large  space  for  turning  or 

30  sliding  the  application  start  plate  needs  to  be  pro- 
vided  in  the  device,  a  second  problem  in  that  the 
side  edge  portions  of  the  curtain  are  always  dis- 
carded  and  not  applied  to  the  web  but  have  to  be 
recovered  for  reuse,  and  a  third  problem  in  that,  at 

35  the  instant  the  application  start  plate  is  separated 
from  the  curtain  at  the  start  of  the  application 
thereof,  the  curtain  is  applied  to  the  web  over  the 
entire  width  thereof  at  the  same  time,  making  the 
thickness  of  the  initially  applied  portion  of  the  liquid 

40  on  the  web  larger  than  in  other  portions. 
The  large  space,  which  causes  the  first  prob- 

lem,  needs  to  be  provided  so  as  to  make  it  possi- 
ble  to  dispose  the  slide  hopper  1  1  over  the  path  of 
the  moving  web  16  and  to  make  the  height  of  the 

45  curtain  15  sufficient.  If  the  liquid  is  such  that  the 
height  of  the  curtain  15  cannot  be  as  high  as 
desired  and  it  can  only  be  made  significantly  less 
than  that  of  the  slide  hopper,  the  hopper  cannot  be 
located  over  the  path  of  the  web  and  must  be 

so  located  opposite  the  path  across  the  edge  guides 
20,  making  it  difficult  to  turn  the  application  start 
plate  18  as  mentioned  above. 

The  second  problem  is  caused  by  the  fact  that 
the  width  of  the  application  start  plate  18  and  the 
web  16  must  be  smaller  than  the  distance  between 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  device  for 
applying  a  composite  liquid  to  a  continuously  mov- 
ing  web  having  the  form  of  a  belt-like  carrier  and 
which  is  used  to  manufacture  a  photographic  film, 
photographic  printing  paper,  a  magnetic  recording 
material  such  as  a  magnetic  recording  tape,  an 
adhesive  tape,  information  recording  paper  such  as 
pressure-sensitive  paper  and  thermosensitive  pa- 
per,  photographic  printing  plate,  or  the  like.  Particu- 
larly,  the  invention  relates  to  a  curtain  application 
device  employing  a  slide  hopper. 

A  curtain  application  device  employing  a  hop- 
per  is  often  used  for  applying  a  liquid  to  a  moving 
web.  In  such  a  device,  a  freely  falling  curtain  of  a 
thin  film  of  one  or  more  kinds  of  liquid  is  made  to 
collide  against  the  web  so  that  an  applied  liquid 
film  is  formed  on  the  web.  Curtain  application  de- 
vices  have  long  been  used  for  application  to  fur- 
niture,  iron  plating,  etc. 

Recently,  however,  curtain  application  devices 
have  begun  to  be  used  in  accuracy-requiring  pro- 
cesses  such  as  the  manufacture  of  photographic 
photosensitive  materials,  as  disclosed  in  the  U.S. 
Patents  No.  3,508,947  and  No.  3,632,374.  It  is  very 
important  for  such  a  curtain  application  device  to 
uniformly  ̂ apply  a  freely  falling  curtain  of  a  liquid  to 
a  moving  web  at  the  start  of  the  liquid  applying 
operation  of  the  device.  Since  the  speed  of  applica- 
tion  by  the  curtain  application  device  is  required  to 
be  higher  than  that  of  an  application  device  em- 
ploying  a  slide  hopper,  the  flow  rate  of  the  liquid 
must  be  made  higher  in  the  curtain  application 
device  than  in  the  latter.  For  this  reason,  it  has 
generally  been  considered  that  it  is  more  difficult 
for  a  curtain  application  device  to  uniformly  apply  a 
liquid  to  a  moving  web  at  the  start  of  the  liquid 
applying  operation  than  for  a  slide-hopper  type 
device.  If  the  liquid  is  not  uniformly  applied  to  the 
moving  web  at  the  start  of  the  operation,  problems 
such  as  contamination  due  to  spattering  of  '  the 
applied  liquid,  contamination  of  a  roller  due  to  non- 
drying  of  greaterthickness  portions  of  the  applied 
liquid  downstream  to  a  drying  zone  can  occur, 
making  the  final  product  unacceptable.  In  the  cur- 
tain  application  device  disclosed  in  the  U.S.  Patent 
No.  3,632,374,  an  application  start  plate,  which  is  a 
tumable  or  slidable  deflector,  is  provided  which 
feeds  a  prescribed  quantity  of  a  liquid  at  the  start 
of  the  application  of  the  liquid  to  form  a  stable  thin 
curtain.  The  excess  liquid  may  be  recovered  and 
reused. 

Figure  10  shows  a  side  view  of  the  curtain 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS the  two  edge  guides  20  so  as  to  be  able  to  turn  the 
plate.  If  the  liquid  is  made  of  a  single  constituent 
and  can  therefore  be  recovered  for  reuse,  or  if  the 
liquid  is  made  of  plural  but  less  expensive  constitu- 
ents,  the  application  device  can  be  economically 
operated.  If,  on  the  other  hand,  the  liquid  is  made 
of  a  large  number  of  constituents  and  therefore 
cannot  be  recovered  or  the  liquid  is  more  expen- 
sive,  the  width  of  the  curtain  15  must  be  de- 
creased.  In  that  case,  the  distance  between  the  two 
edge  guides  20  is  made  smaller  than  the  width  of 
the  web  16  or  a  backup  roller  17  so  as  to  place  the 
lower  ends  of  the  edge  guides  in  positions  which 
are  higher  than  the  line  where  the  curtain  15  col- 
lides  against  the  web.  If  the  distance  between  the 
web  16  and  the  edge  guides  20  is  much  increased, 
the  width  of  the  stream  of  the  curtain  is  decreased, 
making  the  applied  curtain  on  the  web  nonuniform. 
In  that  case,  the  application  device,  whose  applica- 
tion  start  plate  18  is  placed  between  the  web  and 
the  edge  guides,  cannot  be  used  for  the  desired 
applications. 

The  third  problem  is  caused  by  liquid  accu- 
mulation  over  the  point  of  collision  of  the  curtain  1  5 
against  the  application  start  plate  18  receiving  the 
falling  curtain  before  the  start  of  the  application  to 
the  web  16,  which  tends  to  transfer  from  the  plate 
18  to  the  web  16  at  -the  start  of  application  to  the 
web  16.  (See  Figure  11.) 

Figure  1  shows  a  side  view  of  an  application 
5  device  of  a  preferred  embodiment  of  the  present 

invention  having  a  bent  application  start  plate; 
Figure  2  shows  a  front  view  of  the  applica- 

tion  device  of  Figure  1  ; 
Figures  3A-3C  are  cross-sectional  side  views 

10  showing  the  turning  of  the  application  start  plate 
after  the  movement  of  a  slide  hopper  for  the  start 
of  application  of  liquid  to  the  web; 

Figure  4  shows  a  side  view  of  an  application 
device  of  another  embodiment  of  the  present  ap- 

15  plication  having  an  application  start  plate  whose 
upper  end  is  arranged  at  an  oblique  angle  to  the 
direction  of  width  of  the  thin  curtain  of  liquid  to  be 
applied;  liquid  to  be  applied; 

Figure  5  shows  a  front  view  of  the  applica- 
20  tion  device  shown  in  Figure  4; 

Figures  6A-6C  show  examples  of  the  oblique 
upper  end  of  the  application  start  plate  shown  in 
Figure  4; 

Figure  7  shows  a  side  view  of  an  application 
25  device  of  yet  another  embodiment  of  the  present 

invention  having  an  application  start  plate  having  a 
curtain  receiving  part  at  the  upper  end  of  the  plate; 

Figure  8  shows  a  front  view  of  the  applica- 
tion  device  shown  in  Figure  7; 

30  Figures  9A-9C  are  cross-sectional  side  views 
showing  how  to  use  the  curtain  receiving  part  to 
begin  application  of  liquid  to  the  web; 

Figure  10  shows  a'  side  view  of  a  conven- 
tional  application  device;  and 

35  Figure  11  shows  liquid  accumulation  on  the 
application  start  plate  of  the  conventional  applica- 
tion  device. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  was  made  in  order  to 
solve  the  above-mentioned  problems. 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  curtain  application  device 
which  has  a  slide  hopper  and  in  which,  even  if  it  is 
not  easy  to  form  a  thin  curtain  of  a  liquid,  an 
application  start  plate  can  be  effectively  operated 
to  prevent  an  increase  in  the  thickness  of  the 
initially  applied  portion  of  the  liquid  on  a  web  to 
thereby 

In  the  curtain  application  device  provided  in 
accordance  with  the  present  invention,  liquid  freely 
falling  in  the  form  of  a  thin  curtain  from  a  slide 
hopper  is  caused  to  collide  against  a  web  continu- 
ously  moving  around  a  backup  roller  so  that  the 
liquid  is  applied  to  the  web.  The  device  is  char- 
acterized  by  the  provision  of  an  application  start 
plate  which  is  curved  or  bent  and  which  can  be 
turned  about  a  fulcrum  located  under  the  backup 
roller  or  which  is  turnable  or  slidable,  and  which 
has  an  upper  end  extending  at  an  oblique  angle  to 
the  direction  of  width  of  the  curtain,  or  which  has  a 
curtain  receiving  part  at  the  upper  end  of  the  plate. 

40  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Figure  1  shows  a  side  view  of  an  application 
45  device  constructed  according  to  a  preferred  em- 

bodiment  of  the  present  invention.  Figure  2  shows 
a  front  view  of  the  application  device  of  Figure  1  . 

A  liquid  3  to  be  applied  flows  out  from  the 
interior  of  a  slide  hopper  1  onto  the  slide  surface  2 

50  thereof  and  then  freely  falls  in  the  form  of  a  thin 
curtain  5  from  the  downstream  end  4  of  the  slide 
surface.  Before  the  thin  curtain  5  of  the  liquid 
begins  to  be  applied  to  a  moving  web  6,  the  upper 
end  of  an  application  start  plate  8  is  placed  in  a 

55  position  A  so  as  to  prevent  the  curtain  from  reach- 
ing  the  web.  The  application  start  plate  8  is  curved 
or  bent  such  that  it  surrounds  a  backup  roller  7. 
The  lower  end  of  the  plate  8  is  pivotally  coupled  to 
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merit  of  the  present  invention.  Figure  5  shows  a 
front  view  of  the  application  device  of  Figure  4. 

The  application  start  plate  8  of  the  device  is  a 
flat  plate,  but  the  upper  end  of  the  plate  extends  at 

5  an  oblique  angle  to  the  direction  of  width  of  a  thin 
curtain  5  of  liquid.  Before  the  curtain  5  begins  to  be 
applied  to  the  moving  web  6,  the  upper  end  of  the 
application  start  plate  8  is  placed  in  a  position  A 
so  as  to  prevent  the  curtain  from  reaching  the  web. 

w  When  the  curtain  5  begins  to  be  applied  to  the 
moving  web  6,  the  application  start  plate  8  is 
turned  so  that  the  upper  end  thereof  is  moved 
away  from  the  position  A  into  another  position  B 
and  the  plate  is  completely  separated  from  the 

;5  curtain.  At  that  time,  the  curtain  5  gradually  moves 
from  the  application  start  plate  8  to  the  moving 
web  6  along  the  width  of  the  plate  due  to  the 
oblique  angle  of  the  upper  end  thereof  to  the 
direction  of  width  of  the  curtain.  As  a  result,  the 

20  thickness  of  the  initially  applied  portion  of  the  liquid 
on  the  web  is  much  less  likely  to  become  larger 
than  that  of  other  portions.  The  oblique  angle  a  of 
the  upper  end  of  the  applica  tion  start  plate  8' 
relative  to  the  direction  of  width  of  the  curtain  5  is 

25  1°  to  30°,  preferably  2°  to  10°.  Although  the 
upper  end  of  the  application  start  plate  8,  is  straight 
as  shown  in  Figure  6A,  the  upper  end  is  not 
confined  to  such  a  shape,  and  it  may  have  a 
sawtooth  shape  as  shown  jn  Figure  6B  or  a  zigzag 

30  shape  as  shown  in  Figure  6C,  and  the  constituent 
lines  of  the  sawtooth-shaped  or  zigzag-shaped  up- 
per  end  may  be  either  straight  or  curved.  The 
application  start  plate  8  may  be  translated  instead 
of  being  turned  to  move  the  upper  end  thereof  out 

35  of  the  position  a'  into  the  other  position  B  . 
The  application  device  shown  in  Figures  1  and 

2  may  be  modified  so  that  the  upper  curved  or 
bent  end  of  the  application  start  plate  8  extends  at 
an  oblique  angle  to  the  direction  of  width  of  the 

40  curtain  5,  as  shown  in  Figures  4  and  5,  to  gradually 
move  the  curtain  from  the  application  start  plate  to 
the  moving  web  6  along  the  width  of  the  curtain  to 
prevent  a  partial  increase  in  the  thickness  of  the 
applied  liquid  on  the  web  and  thus  to  make  the 

45  surface  of  the  applied  liquid  thereon  flat  and 
smooth. 

Figure  7  shows  a  side  view  of  an  application 
device  of  yet  another  embodiment  of  the  present 
invention.  Figure  8  shows  a  front  view  of  the  ap- 

50  plication  device  of  Figure  7. 
The  application  start  plate  8'  of  the  device  is 

bent  in  an  L-shape  so  that  the  plate  has  a  curtain 
receiving  part  at  the  upper  end  of  the  plate.  When 
a  thin  curtain  5  of  a  liquid  begins  to  be  applied  to  a 

55  moving  web  6  by  the  application  device,  the  ap- 
plication  start  plate  8'  is  turned  so  that  the  upper 
end  thereof  is  moved  away  from  such  a  position  A' 
so  as  to  prevent  the  curtain  from  reaching  the  web, 

a  fulcrum  9  under  the  nearby  backup  roller  7.  Both 
side  edges  of  the  curtain  5  are  defined  by  edge 
guides  1  0  extending  from  the  downstream  end  4  of 
the  slide  surface  2  to  the  vicinity  of  the  upper  end 
of  the  area  where  the  curtain  collides  against  the 
moving  web  6. 

When  the  curtain  5  begins  to  be  applied  to  the 
moving  web  6,  the  application  start  plate  8  is 
turned  downward  about  the  fulcrum  9  so  that  the 
upper  end  of  the  plate  is  moved  away  from  the 
position  A  into  another  position  B.  As  a  result,  the 
curtain  5  is  allowed  to  reach  the  moving  web  6. 
Since  the  application  start  plate  8  is  turned  down- 
ward  about  the  fulcrum  9  under  the  backup  roller  7 
so  that  the  upper  end  of  the  plate  is  moved  down 
along  the  peripheral  surface  of  the  roller,  the  turn- 
ing  of  the  plate  is  not  hindered  although  the  dis- 
tance  between  the  web  6  and  the  edge  guides  10 
is  small  and  the  space  between  the  slide  hopper  1 
and  the  backup  roller  is  narrow. 

Although  in  the  above  embodiment  the  fulcrum 
9  is  located  under  the  backup  roller  7,  the  fulcrum 
is  not  confined  to  such  a  location  but  may  be  such 
that  shafts  are  provided  at  the  sides  of  the  applica- 
tion  device  near  the  axis  of  rotation  of  the  backup 
roller  to  reduce  the  radius  of  turning  of  the  applica- 
tion  start  plate  8.  It  will  be  understood  that  the 
application  device  can  be  also  applied  to  the  case 
where  the  height  of  the  curtain  is  made  large,  due 
to  the  ease  of  generation  of  the  curtain,  or  the 
distance  between  the  web  and  the  edge  guides  is 
made  large. 

Figure  3  shows  an  application  device  which  is 
a  modification  of  the  embodiment  shown  in  Figures 
1  and  2.  Before  a  thin  curtain  5  of  liquid  begins  to 
be  applied  to  a  moving  web  6  by  the  application 
device  shown  in  Figure  3,  the  liquid  is  made  to  flow 
onto  an  application  start  plate  8  at  a  prescribed 
position  so  that  the  liquid  is  recovered,  as  shown  in 
Figure  3A.  When  the  curtain  5  begins  to  be  applied 
to  the  moving  web  6,  a  slide  hopper  1  is  moved 
toward  a  backup  roller  7  while  the  application  start 
plate  8  remains  in  the  prescribed  position  so  that 
the  curtain  5  falls  in  front  of  the  upper  end  of  the 
application  start  plate  and  reaches  the  moving  web 
6,  as  shown  in  Figure  3B.  After  the  application  of 
the  curtain  5  to  the  moving  web  6  is  thus  started, 
the  application  start  plate  8  is  turned  downward,  as 
shown  in  Figure  3C.  Although  the  curtain  5  is  likely 
to  be  pulled  by  the  turned  application  start  plate  8 
so  that  the  initially  applied  portion  of  the  liquid  on 
the  web  6  is  made  irregular  in  the  application 
device  shown  in  Figures  1  and  2  and  in  which  the 
slide  hopper  1  is  held  in  a  fixed  position,  such 
likelihood  is  prevented  in  the  device  of  Figures  3A- 
3C. 

Figure  4  shows  a  side  view  of  an  application 
device  constructed  according  to  another  embodi- 
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each  of  the  above  application  devices  may  be 
paper,  a  plastic  film,  a  metal  sheet,  resin-coated 
paper,  synthetic  paper  or  the  like.  For  example,  the 
plastic  film  may  be  made  of  a  polyolefin  such  as 

5  polyethylene  or  polystyrene,  a  vinyl  polymer,  a 
polyamide  such  as  6,6-nylon  or  6-nylon,  a  polyes- 
ter  such  as  polyethylene  terephthalate  or  polyethyl- 
ene  2,6-naphthalate,  polycarbonate,  or  a  cellulose 
acetate  such  as  cellulose  triacetate  or  cellulose 

10  diacetate.  The  resin  for  the  resin-coated  paper  may 
be  a  polyolefin  such  as  polyethylene.  The  surface 
of  the  resin-coated  paper  may  be  embossed  or  not. 
Embossment  is  not  confined  to  any  particular  form. 
The  metal  sheet  may  be  an  aluminum  sheet,  for 

75  example. 
Actual  examples  of  embodiments  of  the 

present  invention  are  hereafter  described  to  clarify 
the  effects  of  the  invention. 

and  is  then  moved  into  such  a  position  B  so  as  to 
allow  the  curtain  to  reach  the  web.  At  that  time,  the 
curtain  5  changes  from  a  state  of  colliding  against 
the  application  start  plate  8'  under  the  curtain 
receiving  part  thereof,  as  shown  in  Figure  9A,  into 
a  state  of  colliding  against  the  curtain  receiving  part 
and  failing  onto  the  moving  web  6,  as  shown  in 
Figure  9B.  Subsequently,  the  plate  8  is  turned 
further  so  that  the  plate  is  separated  from  the 
curtain  5  to  allow  it  to  directly  reach  the  moving 
web  6,  as  shown  in  Figure  9C.  Since  the  curtain  5 
is  received  by  the  curtain  receiving  part  and  then 
reaches  the  moving  web  6  at  the  start  of  the 
application  of  the  curtain  thereto,  liquid  accumula- 
tion  is  prevented  from  affecting  the  thickness  of  the 
applied  liquid  on  the  web  as  in  the  conventional 
application  device  described  above.  The  thickness 
of  the  initially  applied  portion  of  the  liquid  on  the 
web  6  is  thus  made  much  less  likely  to  become 
larger  than  that  of  other  portions.  The  width  I  of 
the  curtain  receiving  part  is  2  mm  to  10  mm, 
preferably  3  mm  to  5  mm.  The  angle  e  of  the  part 
to  the  horizontal  plane  is  20°  to  90°,  preferably 
40°  to  60°. 

The  application  device  shown  in  Figures  1  and 
2  may  be  modified  so  that  the  curved  or  bent 
application  start  plate  8  has  a  curtain  receiving  part 
at  the  upper  end  of  the  plate,  as  shown  in  Figures 
7  and  8,  so  as  to  cause  the  curtain  5  to  be 
received  by  that  part  and  then  to  fall  onto  the 
moving  web  6  at  the  start  of  the  application  of  the 
curtain,  thereto  to  prevent  an  increase  in  the  thick- 
ness  of  the  applied  liquid  onto  the  web  and  thus 
making  the  surface  of  the  applied  liquid  flat  and 
smooth. 

The  construction  of  the  application  device' 
shown  in  Figures  7  and  8  may  be  combined  with 
that  of  the  application  device  shown  in  Figures  4 
and  5  to  apply  a  thin  curtain  of  liquid  to  a  moving 
web  similarly  to  the  operation  shown  in  Figure  3. 
Also,  the  construction  of  the  application  device 
shown  in  Figures  1  and  2  may  be  combined  with 
that  of  the  application  device  shown  in  Figures  4 
and  5  to  apply  a  thin  curtain  of  a  liquid  to  a  moving 
web  similarly  to  the  operation  shown  in  Figure  3. 

The  liquid  to  be  applied  in  the  form  of  the  thin 
curtain  5  to  the  moving  web  6  by  each  of  the 
application  devices  described  above  may  contain 
various  substances,  such  as  those  for  a  photosen- 
sitive  emulsion  layer,  an  undercoating  layer,  a  pro- 
tective  layer  or  a  back  layer  of  a  photographic 
photosensitive  material,  those  for  a  magnetic  layer, 
an  undercoating  layer,  a  lubricant  layer,  a  protec- 
tive  layer  or  a  backing  layer  of  a  magnetic  record- 
ing  material,  those  for  a  microcapsule  layer  or  a 
color  developer  layer  on  an  information  recording 
layer  of  a  photographic  printing  plate. 

The  web  6  to  which  the  curtain  5  is  applied  by 

20 
Example  1: 

A  thin  curtain  of  a  liquid  was  applied  to  a 
moving  web  by  an  application  device  constructed 

26  as  shown  in  Figures  1  and  2.  The  liquid  was 
prepared  by  adding  1.5  g/l  of  an  anionic  surface 
active  agent  together  with  a  blue  dye  to  an  aque- 
ous  solution  of  10.0%  by  weight  of  an  alkali-treated 
gelatin  of  a  type  typically  used  in  photographic 

30  applications.  The  viscosity  of  the  liquid  was  0.48 
poise  at  a  temperature  of  40  °C.  The  liquid  was 
0.48  poise  at  a  temperature  of  40°  C.  The  liquid  of 
the  curtain  flowed  at  a  rate  of  4.0  ml/cm-sec  over 
the  width  of  the  web,  which  moved  at  a  speed  of 

35  200  m/min  in  the  longitudinal  direction  thereof  and 
was  coated  with  gelatin  in  advance.  The  height  of 
the  curtain  was  100  mm.  The  distance  between  the 
web  and  the  lower  ends  of  the  edge  guides  10  was 
10  mm.  Before  the  curtain  began  to  be  applied  to 

40  the  moving  web,  the  upper  end  of  the  application 
start  plate  8  was  located  at  a  distance  5  mm  up 
from  the  web.  When  the  curtain  began  to  be  ap- 
plied  to  the  moving  web,  the  application  start  plate 
8  was  turned  downward  so  that  the  upper  end 

45  thereof  was  moved  out  of  the  position  A  into  the 
other  position  B.  As  a  result,  the  curtain  was  stably 
applied  to  the  moving  web. 

50  Example  2: 

A  thin  curtain  of  liquid  was  applied  to  a  moving 
web  by  the  application  device  shown  in  Figure  3. 
The  liquid  and  the  conditions  of  the  application 

55  were  the  same  as  those  in  Example  1.  When  the 
curtain  began  to  be  applied  to  the  moving  web,  the 
slide  hopper  1  was  moved  and  the  application  start 
plate  8  remained  at  a  standstill.  After  the  curtain 
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and  is  curved  or  bent.  The  upper  end  of  the  plate 
extends  at  an  oblique  angle  to  the  direction  of  the 
width  of  the  curtain  of  liquid.  The  plate  is  bent  in  an 
L-shape  so  as  to  have  a  liquid  receiving  part  at  the 

5  upper  end  of  the  plate.  Otherwise,  the  plate  may 
have  a  combination  of  such  conditions. 

This  results  in  producing  effects  as  follows: 
1  .  Even  if  it  is  difficult  due  to  the  properties 

of  the  liquid  to  generate  a  thin  curtain  of  the  liquid, 
10  or  a  large  space  as  is  necessary  for  the  application 

start  plate  of  a  conventional  application  device  is 
not  available,  the  applica  tion  start  plate  can  never- 
theless  be  effectively  operated  to  stably  apply  a 
curtain  of  the  liquid  to  the  moving  web. 

75  2.  The  thickness  of  the  initially  applied  por- 
tion  of  the  liquid  on  the  web  is  equal  to  that  of 
other  portions.  As  a  result,  the  energy  and  time 
required  for  drying  the  liquid  applied  to  the  web  are 
reduced,  and  the  applied  liquid  is  prevented  from 

20  remaining  partially  undried,  which  would  lead  to 
contamination  of  other  members. 

began  to  be  applied  to  the  moving  web,  the  ap- 
plication  start  plate  8  was  turned  downward.  As  a 
result,  the  curtain  was  stably  applied  to  the  moving 
web. 

Example  3: 

A  thin  curtain  of  liquid  was  applied  to  a  moving 
web  by  the  application  device  shown  in  Figures  4 
and  5.  The  liquid  and  the  conditions  of  application 
were  the  same  as  those  in  Example  1  .  The  oblique 
angle  a  of  the  upper  end  of  the  application  start 
plate  8'  to  the  direction  of  width  of  the  curtain  was 
5°  .  As  a  result,  the  thickness  of  the  initially  applied 
portion  of  the  liquid  on  the  web  was  scarcely  larger 
than  that  of  the  other  portions  of  the  liquid  coated 
thereon.  Therefore,  the  quality  of  the  applied  liquid 
on  the  web  was  good. 

For  comparison  with  Example  3,  the  curtain 
was  applied  to  the  moving  web  using  an  applica- 
tion  start  plate  whose  upper  end  extended  parallel 
to  the  direction  of  width  of  the  curtain  as  shown  in 
Figure  10.  In  that  case,  the  thickness  of  the  initially 
applied  portion  of  the  liquid  on  the  web  became 
larger  than  that  of  the  other  portions. 

25  Claims 

1.  In  a  liquid  application  device  having  a  tur- 
nable  application  start  plate,  and  wherein  a  liquid 
freely  falling  in  the  form  of  a  thin  curtain  from  a 

30  hopper  is  caused  to  collide  against  a  web  continu- 
ously  moving  around  a  backup  roller  so  that  said 
liquid  is  applied  to  said  web,  the  improvement 
wherein  said  plate  is  curved  or  bent,  and  a  fulcrum 
for  turning  said  plate  is  located  under  said  roller. 

35  2.  In  a  liquid  application  device  having  a  tur- 
nable  or  slidable  application  start  plate,  and 
wherein  a  liquid  freely  falling  in  the  form  of  a  thin 
curtain  from  a  hopper  is  caused  to  collide  against  a 
web  continuously  moving  around  a  backup  roller  so 

40  that  said  liquid  is  applied  to  said  web,  the  improve- 
ment  wherein  an  upper  end  of  said  plate  extends  at 
an  oblique  angle  to  a  direction  of  width  of  said 
curtain. 

3.  The  liquid  application  device  according  to 
45  claim  1  ,  wherein  an  upper  end  of  said  application 

start  plate  extends  at  an  oblique  angle  to  a  direc- 
tion  of  width  of  said  thin  curtain. 

4.  In  a  liquid  application  device  having  a  tur- 
nable  or  slidable  application  start  plate,  and  a  liquid 

so  freely  falling  in  the  form  of  a  thin  curtain  from  a 
hopper  is  caused  to  collide  against  a  web  continu- 
ously  moving  around  a  backup  roller  so  that  said 
liquid  is  applied  to  said  web,  the  improvement 
wherein  said  plate  has  a  curtain  receiving  part  at  an 

55  upper  end  of  said  plate. 
5.  The  liquid  application  device  according  to 

claim  4,  wherein  a  width  of  said  curtain  receiving 
part  is  in  a  range  of  2  mm  to  10  mm. 

Example  4: 

A  thin  curtain  of  liquid  was  applied  to  a  moving 
web  by  an  application  device  constructed  as  shown 
in  Figures  7  and  8.  The  liquid  and  the  conditions  of 
the  application  were  the  same  as  those  in  Example 
1.  Before  the  curtain  began  to  be  applied  to  the 
moving  web,  the  upper  end  of  the  application  start 
plate  8"  was  located  in  the  position  A  and  the 
angle  of  the  curtain  receiving  part  of  the  application 
start  plate  to  the  horizontal  plane  was  60°.  The 
width  I  of  the  curtain  receiving  part  was  5  mm.  As 
a  result,  the  thickness  of  the  initially  applied  portion 
of  the  liquid  on  the  web  was  equal  to  that  of  the 
other  portions  of  the  applied  liquid.  Therefore,  the 
quality  of  the  applied  liquid  on  the  web  was  good. 
For  comparison  with  Example  4,  the  curtain  was 
applied  to  the  moving  web  using  an  application 
start  plate  which  was  flat  as  shown  in  Figure  10.  In 
that  case,  the  thickness  of  the  initially  applied  por- 
tion  of  the  liquid  on  the  web  was  larger  than  that  of 
other  portions. 

According  to  the  present  invention,  an  applica- 
tion  device  is  provided  in  which  a  liquid  freely 
falling  in  the  form  of  a  thin  curtain  from  a  hopper  is 
caused  to  collide  against  a  continuously  moving 
web  so  as  to  be  applied  to  the  web,  the  device 
having  an  application  start  plate  which  is  tumable 
or  slidable.  The  application  start  plate  is  pivotally 
coupled  to  a  fulcrum  under  a  nearby  backup  roller 
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6.  The  liquid  application  device  according  to 
claim  1,  wherein  said  application  start  plate  has  a 
curtain  receiving  part. 

7.  The  liquid  application  device  according  to 
claim  2,  wherein  said  application  start  plate  has  a  5 
curtain  receiving  part. 

8.  The  liquid  application  device  according  to 
claim  3,  wherein  said  application  start  plate  has  a 
curtain  receiving  part. 
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