
S)  O j ) )   European  Patent  Office  ©  Publication  number:  0   l O O   / O f  

Office  europeen  des  brevets  B 1  

jD  EUROPEAN  PATENT  SPECIFICATION 

§)  Dateof  publication  of  patent  specification:  27.09.89  (g)  Int.  CI.4:  G  21  K  4 / 0 0  

3)  Application  number:  85101841.6 

22)  Date  of  filing:  20.02.85 

uropaisches  r a t en t amt  

uropean  Patent  Office 

Iffice  europeen  des  brevets 

H)  Gradient  intensifying  screen. 

CQ 

CO 

CO 
i n  

Q .  
I l l  

(§)  Priority:  22.02.84  JP  30430/84 

(§)  Date  of  publication  of  application: 
23.10.85  Bulletin  85/43 

(§)  Publication  of  the  grant  of  the  patent: 
27.09.89  Bulletin  89/39 

(§)  Designated  Contracting  States: 
BEDE 

(§)  References  cited: 
EP-A-0021  174 
DE-A-3  031  267 
FR-A-2495  818 
US-A-4362944 
US-A-4368390 

(73)  Proprietor:  KASEI  OPTONIX,  LTD. 
12-7,  Shibadaimon  2-chome  Minato-ku 
Tokyo  105  (JP) 

Inventor:  Honuchi,  Hidenaga  Kasei  upionix, 
Ltd. 
Odawara  Kojyo  No.  1060,  Naruda 
Odawara-shi  kanagawa-ken  (JP) 
Inventor:  Aoki,  Yuji  Kasei  Optonix,  Ltd. 
Odawara  Kojyo  No.  1060,  Naruda 
Odawara-shi  Kanagawa-ken  (JP) 
Inventor:  Umemoto,  Akio  Kasei  Optonix,  Ltd. 
Odawara  Kojyo  No.  1060,  Naruda 
Odawara-shi  Kanagawa-ken  (JP) 

(74)  Representative:  Wachtershauser,  launter,  ur. 
Tal29 
D-8000  Munchen  2  (DE) 

Note:  Within  nine  months  from  the  publication  ot  tne  mention  or  tne  grant  ot  tne  curupedn  pcubml,  any  y<=̂ u  Qy 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  bpa,  bngiana. 



I EP  0  158  787  B1 ? 

Description 

The  present  invention  relates  to  an  intensifying 
screen  as  stated  in  the  pre-characterizing  portion 
of  claim  1  and  to  a  method  for  producing  said 
screen  as  stated  in  the  precharacterizing  portion 
of  claim  4. 

A  gradient  intensifying  screen  as  mentioned 
above  is  already  known  from  US  —  A  —  4,362,944. 
Said  gradient  intensifying  screen  comprising  a 
support,  a  fluorescent  layer  formed  on  the 
support  and  a  transparent  protective  layer  formed 
on  the  fluorescent  layer,  wherein  the  transparent 
protective  layer  is  dyed  with  a  light  absorbing 
dyestuff. 

The  screen  according  to  US—  A—  4,362,944  has 
a  uniformly  dyed  protective  layer  whereby  the 
light  transmission  is  constant  throughout  the 
extension  of  the  protective  layer,  i.e.  over  its 
entire  area. 

Furthermore,  a  gradient  intensifying  screen  is 
known  from  FR—  A—  2,495,818  in  which  the  con- 
centration  of  dyestuff  varies  from  one  side  of  the 
screen  to  the  other  along  its  thickness. 

An  intensifying  screen  is  used  to  fit  on  an  X-ray 
film  (hereinafter  referred  to  simply  as  "film")  to 
improve  the  speed  in  a  photographic  system  in 
various  fields  including  radiography  for  medical 
purposes  such  as  X-ray  radiography  used  for 
medical  diagnosis  or  radiography  for  industrial 
purposes  such  as  non-destructive  inspection  of 
materials.  Basically,  the  intensifying  screen  com- 
prises  a  support  such  as  a  paper  or  plastic  sheet, 
and  a  fluorescent  layer  formed  on  one  side  of  the 
support.  The  fluorescent  layer  is  composed  of  a 
binder  resin  and  a  phosphor  dispersed  in  the 
binder  and  is  capable  of  emitting  high  luminance 
light  when  irradiated  with  a  radiation.  The  surface 
of  the  fluorescent  layer  (i.e.  the  surface  of  the  side 
opposite  to  the  side  facing  the  support)  is  usually 
protected  by  a  transparent  protective  layer  made 
of  e.g.  cellulose  acetate,  polymethacrylate  or 
polyethylene  terephthalate.  There  are  some  inten- 
sifying  screens  in  which  a  light  reflecting  layer  or 
a  light  absorbing  layer  is  interposed  between  the 
support  and  the  fluorescent  layer.  For  a  radio- 
graphic  operation,  an  intensifying  screen  and  a 
film  are  brought  into  close  contact  with  each 
other  so  that  the  fluorescent  layer  faces  the  film 
with  the  transparent  protective  layer  located 
inbetween.  It  is  common  that  intensifying  screens 
are  disposed  on  both  surfaces  of  the  film  in  close 
contact  therewith,  and  in  that  state,  accommo- 
dated  in  a  frame  which  is  commonly  called  a 
cassette,  and  used  for  radiography. 

In  the  diagnosis  of  a  thoracic  disease  such  as 
lungs  cancer  by  means  of  chest  X-ray  radiogra- 
phy  in  recent  years,  it  is  frequently  required,  for 
proper  diagnosis,  to  examine  not  only  a  lung  field 
but  also  trachea  or  bronchus  overlaid  on  the 
thoracic  vertebra  or  heart.  However,  in  a  conven- 
tional  intensifying  screen,  the  speed  is  usually 
uniform  over  the  entire  surface,  and  when  the 
intensifying  screen  is  irradiated  with  X-rays  under 
the  same  condition,  the  amount  of  the  fluoresc- 

ence  emitted  from  the  fluorescent  layer  is  sub- 
stantially  uniform  over  the  entire  surface.  The 
speed  of  the  film  is  also  uniform  over  the  entire 
surface.  Accordingly,  if  simple  radiography  or 

5  tomography  of  a  chest  is  conducted  by  means  of 
such  a  photographic  system,  it  is  difficult  to 
simultaneously  examine  the  lung  field  and  the 
trachea  or  bronchus  overlaid  on  the  thoracic 
vertebra  or  heart  by  a  single  X-ray  photograph. 

w  Namely,  the  X-ray  transmission  substantially  var- 
ies  among  various  organs  of  the  chest,  and  in  the 
X-ray  photograph,  the  film  density  tends  to 
increase  in  the  order  of  the  thoracic  vertebra,  the 
heart  and  the  lung  field.  The  density  regions  of 

w  the  photograph  are  fairly  wide.  Accordingly, 
when  the  radiography  is  conducted  under  such  an 
X-ray  exposure  condition  that  a  film  density 
suitable  for  the  examination  of  the  lung  field  is 
obtainable,  the  film  density  for  the  thoracic  ver- 

20  tebra  and  the  heart  will  be  inadequate  because  of 
the  absorption  of  X-rays  by  these  organs, 
whereby  trachea  or  bronchus  overlaid  on  these 
organs  can  not  be  observed.  Contrary,  when  the 
radiography  is  conducted  under  such  an  X-ray 

25  exposure  condition  that  a  film  density  suitable  for 
the  examination  of  the  trachea  or  bronchus  is 
obtainable,  the  film  density  for  the  lung  field 
tends  to  be  excessive,  and  the  examination  of  the 
lung  field  becomes  impossible. 

30  For  the  above-mentioned  reasons,  it  has  been 
common  to  take  a  plurality  of  X-ray  photographs 
under  various  X-ray  exposure  conditions  most 
suitable  to  the  lung  field,  and  the  trachea  or 
bronchus,  respectively,  so  as  to  obtain  photo- 

35  graphs  having  film  densities  suitable  for  the  lung 
field,  and  the  trachea  or  bronchus,  respectively,  or 
to  conduct  the  diagnosis  of  a  thoracic  desease  by 
examining  the  chest  X-ray  photograph  in  combi- 
nation  with  bronchography  by  means  of  a  con- 

40  trast  medium.  However,  to  take  a  plurality  of  X- 
ray  photographs  is  undesirable  because  the 
exposure  dose  to  the  patient  will  thereby  be 
increased.  Whereas,  the  brochographic  X-ray 
radiography  has  drawbacks  that  it  tortures  the 

45  patient,  and  it  requires  time  and  costs  several 
times  as  compared  with  the  simple  radiography. 

In  order  to  solve  such  problems,  it  has  been 
proposed  to  use  a  gradient  intensifying  screen  i.e. 
an  intensifying  screen  with  a  speed  partially 

so  varied.  As  such  a  gradient  intensifying  screen, 
there  has  been  proposed  a  type  wherein  the 
speed  is  complemented  by  partially  varying  the 
thickness  of  the  fluorescent  layer,  a  type  wherein 
the  speed  is  complemented  by  partially  improv- 

55  ing  the  speed  by  providing  a  light  reflecting  layer 
composed  of  e.g.  a  white  pigment  at  such  a  part 
between  the  support  and  the  fluorescent  layer,  a 
type  wherein  the  speed  is  complemented  by 
means  of  phosphors  having  different  luminance, 

60  or  a  type  wherein  the  speed  is  complemented  by 
providing  a  light  absorbing  layer  composed  of  a 
coloring  agent  having  a  color  such  as  black,  blue 
or  red,  partially  between  the  support  and  the 
fluorescent  layer  to  reduce  the  speed  at  such  a 

65  part.  However,  the  gradient  intensifying  screens 
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F  such  types  have  a  drawback  that  the  Boundary 
ne  between  the  high  speed  portion  and  the  low 
Deed  portion  tends  to  be  distinct  because  of  the 
ichnical  difficulty  in  their  preparation,  whereby  in 
n  X-ray  photograph  taken  by  means  of  such 
itensifying  screen,  the  boundary  line  where  the 
Im  density  varies  abruptly,  will  appear,  which 
dversely  affects  the  diagnosis.  Further,  it  is  not 
asy  to  produce  gradient  intensifying  screens  of 
Lich  types  to  meet  desired  specifications,  and  in 
leir  mass  production,  it  is  not  easy  to  produce  a 
umber  of  products  having  a  uniform  quality. 
It  is  an  object  of  the  present  invention  to  provide 
gradient  intensifying  screen  and  a  method  for 

roducing  thereof  by  which  it  is  possible  to 
uppress  in  an  X-ray  photograph  boundary  lines 
/here  the  film  density  varies  abruptly. 
According  to  the  present  invention,  the  gradient 

itensifying  screen  is  characterized  in  that  the 
oncentration  of  the  dyestuff  varies  along  the 
lane  of  the  protective  layer  so  that  there  is  a 
radual  transition  in  light  transmissivity  between 
reas  having  a  high  light  absorbance  and  a  low 
ght  absorbance. 
A  process  for  producing  said  gradient  intensify- 

ig  screen  is  characterized  by  partially  immersing 
he  intensifying  screen  in  a  dyestuff  solution  and 
hen  by  taking  said  screen  out. 

Now,  the  present  invention  will  be  described  in 
letail  with  reference  to  the  preferred  embodi- 
nents. 

In  the  accompanying  drawings,  Figures  1  to  8 
ire  plan  views  of  various  gradient  intensifying 
icreens  according  to  the  present  invention. 

Figure  9  is  a  perspective  view  illustrating  an 
ntensifying  screen  in  the  process  for  the  pre- 
jaration. 

Figure  10  is  a  plan  view  of  a  gradient  intensifying 
screen  of  the  present  invention. 

Figure  1  1  is  a  graph  showing  the  film  density  of 
an  X-ray  photograph  obtained  by  means  of  the 
ntensifying  screen  of  Figure  10. 

Figures  12  (a)  and  (b)  are  plan  views  of  gradient 
ntensifying  screens  of  the  present  invention. 

In  the  intensifying  screen  of  the  present  inven- 
:ion,  the  support  and  the  fluorescent  layer  may  be 
those  which  are  commonly  used  in  the  conven- 
tional  intensifying  screens.  As  the  transparent 
protective  layer  in  the  intensifying  screen  of  the 
present  invention,  there  may  be  employed  the 
same  protective  layer  as  used  in  the  conventional 
intensifying  screens.  Particularly  preferred  are 
cellulose  acetate,  cellulose  acetate  butyrate,  poly- 
methacrylate  and  polyethylene  terephthalate. 

As  the  dyestuff  which  may  be  used  for  the 
dyeing  to  have  the  light  transmission  of  the 
transparent  protective  layer  varied,  there  may  be 
mentioned  an  acid  dye,  a  basic  dye  or  an  azo  dye. 
As  the  acid  dye,  Naphthol  Yellow  or  Metanil 
Yellow  is  particularly  preferred.  As  the  basic  dye, 
Methylene  Blue  or  Rhodamine  B  is  particularly 
preferred.  As  the  azo  dye,  Methyl  Orange  is 
particularly  preferred.  Two  or  more  dyestuffs  may 
be  used  in  combination.  These  dyestuffs  may  be 
used  in  the  form  of  a  solution  having  a  proper 

COnCBlmdllul  I,  e.y.  an  av^ucuuo  quiuuum.  ■  ~  7  ~ 
ing  can  be  conducted  simply  by  immersing  an 
intensifying  screen  in  such  a  solution.  No  assisting 
agent  is  required,  and  no  boiling  for  the  dyeing  is 
required,  whereby  no  adverse  effects  will  be 
imparted  to  the  intensifying  screen.  By  using  these 
dyestuffs,  the  intensifying  screen  can  be  dyed  to 
have  an  adequate  density,  and  it  is  thereby 
possible  to  increase  the  ratio  of  the  maximum 

■>  value  to  the  minimum  value  of  the  partial  light 
transmittance.  For  instance,  the  ratio  can  be  made 
as  high  as  from  2  to  10.  The  degree  of  dyeing  is 
dependent  on  the  temperature  and  concentration 
of  the  dyestuff  solution,  the  immersion  time,  etc. 

5  Accordingly,  the  immersing  time  of  the  trans- 
parent  protective  layer  in  the  dyestuff  solution  can 
be  partially  varied  by  adequately  slowly  conduct- 
ing  the  immersion  of  the  intensifying  screen  in  the 
dyestuff  solution  and  the  taking  it  out,  whereby  the 

o  degree  of  dyeing  in  the  protective  layer  can  be 
varied. 

Specific  examples  of  the  gradient  intensifying 
screens  of  the  present  invention  thus  obtained,  are 
shown  in  Figures  1  to  8  in  the  respective  plan 

5  views.  In  these  Figures,  the  rectangular  shapes 
represent  the  shapes  of  the  intensifying  screens, 
and  the  degree  of  dyeing  with  the  dyestuff  is 
represented  by  the  density  of  the  lines  within  the 
rectangular  shapes.  Figures  1  and  2  show  specific 

o  examples  in  which  an  intensifying  screen  is  dipped 
in  a  dyestuff  solution  in  a  flat  state  to  a  predeter- 
mined  depth  in  the  direction  as  shown  by  the 
arrow,  and  then  gradually  taken  out.  The  specific 
example  in  Figure  3  is  the  one  obtained  by  forming 

is  an  intensifying  screen  into  a  cylindrical  shape  so 
that  sides  (a)  and  (b)  of  the  intensifying  screen 
form  a  joint  portion,  then  gradually  immersing  the 
cylindrical  intensifying  screen  into  a  dyestuff  sol- 
ution  to  a  predetermined  depth  with  the  joint 

to  portion  located  below,  and  gradually  taking  it  out. 
The  specific  example  in  Figure  4  is  the  one 
obtained  by  forming  an  intensifying  screen  into  a 
cylindrical  shape  so  that  its  sides  (a)  and  (b)  form  a 
joint  portion,  then  gradually  immersing  the 

is  cylindrical  intensifying  screen  into  a  dyestuff  sol- 
ution  to  a  predetermined  depth  with  the  portion  of 
line  (c)  located  below,  and  gradually  taking  it  up. 
The  specific  examples  in  Figures  5  to  7  are  those 
obtained  by  gradually  immersing  intensifying 

so  screens  into  a  dyestuff  solution  in  a  flat  state  to  a 
predetermined  depth  in  the  direction  as  shown  by 
the  arrow  1,  gradually  taking  it  up,  then  gradually 
immersing  the  intensifying  screens  into  a  dyestuff 
solution  in  a  flat  state  to  a  predetermined  depth  in 

55  the  direction  indicated  by  the  arrow  2,  and  then 
gradually  taking  it  up.  The  specific  example  in 
Figure  8  is  the  one  obtained  by  forming  an 
intensifying  screen  into  a  cylindrical  shape  so  that 
its  sides  (a)  and  (b)  form  a  joint  portion  as  shown  in 

60  Figure  9,  gradually  immersing  the  cylindrical 
intensifying  screen  into  a  dyestuff  solution  to  a 
predetermined  depth  in  the  direction  of  the  arrow 
shown  in  Figure  9  (namely  the  cylindrical  shape 
being  inclined),  and  gradually  taking  it  up. 

65  Other  than  the  above,  it  is  possible  to  obtain 



5 EP  0  158  737  B1 6 

gradient  intensifying  screens  having  various 
patterns  with  various  degrees  of  the  partial  dye- 
ing  by  varying  the  manner  for  the  deformation  of 
the  intensifying  screen  or  by  varying  the  manner 
of  the  immersion  into  the  dyestuff  solution  or  the 
manner  of  the  taking  out. 

Now,  the  present  invention  will  be  described  in 
further  detail  with  reference  to  Examples. 

However,  it  should  be  understood  that  the 
present  invention  is  by  no  means  restricted  by 
these  specific  Examples. 

Example  1 
A  gradient  intensifying  screen  similarto  the  one 

shown  in  Figure  8  was  prepared  by  using  an 
intensifying  screen  (size:  200  mm  x  251  mm) 
having  CaW04  phosphor  coated  in  an  amount  of 
50  mg/cm2  and  a  transparent  protective  layer  of 
cellulose  acetate  formed  thereon  and  by  using 
Methyl  Orange  (saturated  aqueous  solution)  as 
the  dyestuff.  The  plan  view  is  shown  in  Figure  10. 
This  gradient  intensifying  screen  has  a  highly 
dyed  protective  layer  at  the  left  hand  side  and  a 
non-dyed  protective  layer  at  the  right  hand  side. 
Accordingly,  in  this  gradient  intensifying  screen, 
the  intensifying  degree  is  low  at  the  left  hand  side 
and  high  at  the  right  hand  side.  Figure  11  shows 
the  X-ray  film  density  (i.e.  the  intensifying  degree) 
when  X-ray  radiation  was  applied  uniformly  to 
the  radiographic  system  using  this  intensifying 
screen.  The  values  in  Figure  11  were  obtained 
from  the  measurement  along  line  XI  —  XI  in  Figure 
10. 

This  gradient  intensifying  screen  is  useful  for 
cephalometric  roentgenography.  When  the 
cephalometric  roentgenography  was  conducted 
under  usual  conditions  with  use  of  this  gradient 
intensifying  screen,  the  skull  was  photographed 
with  a  proper  density  as  in  the  conventional  case, 
and  it  was  possible  to  have  the  soft  tissues  such 
as  the  nose  and  head  photographed  distinctly 
with  clear  densities.  Further,  the  dyed  color 
strength  of  the  protective  layer  varied  con- 
tinuously,  whereby  no  boundary  line  where  the 
film  density  varied  abruptly  due  to  a  cause  other 
than  the  object  to  be  photographed,  appeared  in 
the  X-ray  radiography.  Thus,  it  was  possible  to 
examine  the  X-ray  photograph  under  satisfactory 
conditions. 

Example  2 
By  using  the  same  intensifying  screen  (size:  353 

mm  x  353  mm)  as  in  Example  1  except  that 
Gd202S:Tb  was  used  as  the  phosphor  instead  of 
CaW04  and  Rhodamine  B  (saturated  aqueous 
solution)  as  the  dyestuff,  the  intensifying  screen 
was  dyed  slightly  over  the  entire  surface,  and 
then  dyed  in  the  same  manner  as  in  Figure  3  or 
Figure  7,  to  obtain  two  gradient  intensifying 
screens.  Their  plan  views  are  shown  in  Figures  12 
(a)  and  (b).  These  gradient  intensifying  screens 
have  highly  dyed  protective  layers  at  both  the  left 
and  right  hand  sides  and  slightly  dyed  protective 
layers  at  the  center  portions.  Thus,  in  these 
gradient  intensifying  screens,  the  intensifying 

degree  is  low  at  both  the  left  and  right  hand  sides, 
and  high  at  the  respective  center  portions. 

This  gradient  intensifying  screen  is  useful  for 
chest  radiography.  The  chest  radiography  was 

5  conducted  under  usual  conditions  by  using  the 
intensifying  screen  of  Figure  12  (a)  for  the  front 
side  and  the  intensifying  screen  of  Figure  12  (b) 
for  the  back  side,  whereby  both  the  lung  field  and 
the  trachea  or  bronchus  overlaid  on  the  thoracic 

w  vertebra  or  heart  are  photographed  distinctly  with 
clear  densities.  Further,  the  dyed  color  strength  of 
the  protective  layer  is  varied  continuously, 
whereby  no  boundary  line  where  the  film  density 
changes  abruptly  due  to  a  cause  other  than  the 

15  object  to  be  photographed,  will  appear  in  the  X- 
ray  photograph.  Thus,  the  examination  of  the  X- 
ray  photograph  was  conducted  under  satisfactory 
conditions. 

As  discussed  in  the  foregoing,  according  to  the 
20  present  invention,  it  is  possible  to  obtain  a 

gradient  intensifying  screen  having  an  intensify- 
ing  characteristic  of  a  desired  pattern,  and  it  is 
possible  to  have  the  intensifying  degree  at  the 
boundary  between  the  high  speed  portion  and  the 

25  low  speed  portion  easily  and  continuously  varied. 
Accordingly,  by  means  of  the  gradient  intensify- 
ing  screen  of  the  present  invention,  it  is  possible 
to  photograph  various  portions  differing  sub- 
stantially  in  the  X-ray  transmission,  in  a  sub- 

30  stantially  the  same  density  suitable  for  examina- 
tion,  the  entire  object  can  adequately  be 
examined  by  a  single  photograph.  Further,  for 
example,  in  the  case  where  a  human  body  is 
photographed,  it  is  possible  to  minimize  the  X-ray 

35  exposure  dose  against  the  human  body. 

Claims 

1.  A  gradient  intensifying  screen  comprising  a 
40  support,  a  fluorescent  layer  formed  on  the 

support  and  a  transparent  protective  layerformed 
on  the  fluorescent  layer,  wherein  the  transparent 
protective  layer  is  dyed  with  a  light  absorbing 
dyestuff,  characterized  in  that  the  concentration 

45  of  the  dyestuff  varies  along  the  plane  of  the 
protective  layer  so  that  there  is  a  gradual  transi- 
tion  in  light  transmissivity  between  areas  having 
a  high  light  absorbance  and  a  low  light 
absorbance. 

so  2.  The  gradient  intensifying  screen  according  to 
Claim  1,  characterized  in  that  the  transparent 
protective  layer  is  made  of  cellulose  acetate, 
cellulose  acetate  butyrate,  polymethacrylate  or 
polyethylene  terephthalate. 

55  3.  The  gradient  intensifying  screen  according  to 
Claim  1,  characterized  in  that  the  dyestuff  is  an 
acid  dye,  a  basic  dye,  or  an  azo  dye. 

4.  A  process  for  producing  a  gradient  intensify- 
ing  screen  according  to  Claim  1,  characterized  by 

60  partially  immersing  the  intensifying  screen  in  a 
dyestuff  solution  and  then  by  taking  said  screen 
out. 

5.  The  process  according  to  Claim  4,  charac- 
terized  in  that  the  immersion  and  taking  out  of  the 

65  intensifying  screen  are  conducted  so  that  the  ratio 

4 
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f  the  maximum  value  to  the  minimum  vaiue  ot 
le  partially  varied  light  transmission  is  from  2 
i  10. 

atentanspruche 

1.  Gradientenverstarkungsschirm,  umfassend 
inen  Trager,  eine  auf  dem  Trager  ausgebildete 
3uchtstoffschicht  und  eine  auf  der  Leuchtstoff- 
:hicht  ausgebildete  transparente  Schutzschicht, 
'obei  die  transparente  Schutzschicht  mit  einem 
chtabsorbierenden  Farbstoff  angefarbt  ist, 
adurch  gekennzeichnet,  daft  die  Konzentration 
es  Farbstoffes  sich  entlang  der  Ebene  der 
chutzschicht  derart  verandert,  dalS  ein  graduel- 
sr  Obergang  bei  der  Lichtdurchlassigkeit 
/vischen  Bereichen  mit  einer  hohen  Lichtab- 
orbtion  und  Bereichen  mit  einer  niedrigen  Lich- 
jbsorbtion  vorliegt. 
2.  Gradientenverstarkungschirm  gemafi 

inspruch  1,  dadurch  gekennzeichnet,  daft  die 
•ansparente  Schutzschicht  aus  Celluloseacetat, 
lelluloseacetatbutyrat,  Polymethacrylat  oder 
olyethylenterephthalat  hergestellt  ist. 
3.  Gradientenverstarkungschirm  gemalS 

mspruch  1,  dadurch  gekennzeichnet,  daS  der 
arbstoff  ein  Saurefarbstoff,  ein  basischer  Farb- 
toff  oder  ein  Azofarbstoff  ist. 

4.  Verfahren  zur  Herstellung  eines  Gradienten- 
erstarkungsschirms  gemaB  Anspruch  1, 
ladurch  gekennzeichnet,  daB  man  den  Verstar- 
:ungsschirm  teilweise  in  eine  Farbstofflosung 
lintaucht  und  anschliefiend  den  Schirm  heraus- 
limmt. 

5.  Verfahren  gemalS  Anspruch  4,  dadurch 
jekennzeichnet,  date  man  das  Eintauchen  und 
terausnehmen  des  Verstarkungsschirms  derart 
iurchfiihrt,  daB  das  Verhaltnis  des  Maximal- 

wens  ZU  UCIII  IVIII  III  I  IdlVVOIl  UOI  Itliyioiov/ 
ten  Lichtdurchlassigkeit  von  2  bis  10  betragt. 

Revendications 

1.  Ecran  renforgateur  a  gradient  comprenant 
une  support,  unc  couche  fluorescente  formee 
sur  le  support  et  une  couche  protectrice  transpa- 
rente  formee  sur  la  couche  fluorescente,  dans 

j  lequel  la  couche  protectrice  transparente  est 
teinte  au  moyen  d'une  matiere  colorante  absor- 
bant  la  lumiere,  caracterise  en  ce  que  la  concen- 
tration  de  la  matiere  colorante  varie  le  long  du 
plan  de  la  couche  protectrice  de  maniere  a  ce 

5  qu'il  y  ait  une  transition  progressive  de  la  trans- 
mission  iumineuse  entre  des  superficies  ayant 
une  absorption  Iumineuse  elevee  et  une  absorp- 
tion  Iumineuse  faible. 

2.  Ecran  renforcateur  a  gradient  suivant  la 
o  reven  dication  1,  caracterise  en  ce  que  la  couche 

protectrice  transparente  est  faite  d'acetate  de 
cellulose,  d'acetobutyrate  de  cellulose,  de  poly 
methacrylate  ou  de  polyethylene  terephtalate. 

3.  Ecran  renforgateur  a  gradient  suivant  la 
5  reven  dication  1,  caracterise  en  ce  que  la 

matiere  colorante  est  un  colorant  acide,  un  colo- 
rant  basique  ou  un  colorant  azo'ique. 

4.  Procede  de  production  d'un  ecran  renforca- 
teur  a  gradient  suivant  la  revendication  1, 

o  caracterise  par  I'immersion  partielle  de  I'ecran 
renforgateur  dans  une  solution  de  matiere  colo- 
rante  et  ensuite  par  I'extraction  de  cet  ecran. 

5.  Procede  suivant  la  revendication  4,  caracte- 
rise  en  ce  que  I'immersion  et  I'extraction  de 

is  I'ecran  renforgateur  sont  realisees  de  maniere  a 
ce  que  le  rapport  de  la  valeur  maximale  a  la 
valeur  minimale  de  la  transmission  Iumineuse 
partiellement  modifiee  soit  de  2  a  10. 

to 
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