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Description 

The  present  invention  relates  to  a  light-sensi- 
tive  photographic  material  comprising  a  light- 
sensitive  photographic  emulsion  applied  to  a 
coated  film  base  and  to  processes  for  the  produc- 
tion  of  the  light-sensitive  photographic  material. 

It  is  known  in  the  photographic  art  that  light- 
sensitive  photographic  emulsions,  such  as  con- 
ventional  light-sensitive  gelatinous  silver  halide 
emulsions,  do  not  adhere  readily  to  the  surfaces 
of  supports  derived  from  thermoplastics  films, 
such  as  films  of  synthetic  linear  polyesters.  It  has 
therefore  become  common  practice  in  the  art  to 
improve  the  adhesion  between  the  film  support 
and  the  photographic  emulsions  by  pretreating 
the  surface  of  the  film  support  prior  to  the  appli- 
cation  of  the  photographic  emulsion,  for  exam- 
ple,  by  coating  with  one  or  more  polymeric  adhe- 
sion-promoting  layers  and  optionally  with  a  fur- 
ther  adhesion-promoting  gelatinous  layer.  Such 
layers  are  often  termed  subbing  layers.  For  exam- 
ple,  in  DE-A  1  572  147  a  polyester  film  has  a  sub- 
bing-layer  of  a  water-insoluble  acrylate  or  meth- 
acrylate  copolymer. 

The  present  invention  provides  a  subbing  layer 
copolymer  which  is  effective  in  promoting  the 
adhesion  of  a  light-sensitive  photographic  emul- 
sion  to  a  film  support  of  a  synthetic  linear  polyes- 
ter. 

According  to  the  present  invention  a  photogra- 
phic  material  comprises  (1.)  a  self-supporting  film 
of  a  synthetic  linear  polyester,  (2)  a  continuous 
subbing  layer  applied  to  at  least  one  surface  of 
said  self-supporting  film  and  (3)  a  light-sensitive 
photographic  emulsion  layer  applied  directly  or 
indirectly  to  the  subbing  layer,  which  subbing 
layer  comprises  a  water-insoluble  copolymer 
comprising  (a)  a  comonomer  selected  from  acryl- 
ic  acid,  methacrylic  acid  or  a  derivative  of  acrylic 
acid  or  methacrylic  acid  characterised  in  that  the 
subbing  layer  copolymer  further  comprises  (b)  a 
copolymerisable  sulphonated  ethylenically  un- 
saturated  comonomer  selected  from  vinyl  sul- 
phonic  acid,  allyl  sulphonic  acid,  methallyl  sul- 
phonic  acid,  p-styrene  sulphonic  acid  and  the 
salts  of  these  acids,  said  comonomers  (a)  and  (b) 
being  present  in  the  respective  molar  percent- 
ages  in  the  ranges  (a)  26  to  99%  and  (b)  1  to  50%. 

The  invention  also  provides  a  process  for  the 
production  of  a  light-sensitive  photographic  ma- 
terial  which  comprises  applying  a  continuous 
subbing  layer  to  at  least  one  surface  of  a  self- 
supporting  film  of  a  synthetic  linear  polyester  and 
applying  a  light-sensitive  photographic  emulsion 
layer  directly  or  indirectly  over  the  subbing  layer, 
wherein  the  subbing  layer  is  applied  from  a  film- 
forming  composition  comprising  a  water-insolu- 
ble  copolymer  which  comprises  (a)  a  comonomer 
selected  from  acrylic  acid,  methacrylic  acid  or  a 
derivative  of  acrylic  acid  or  methacrylic  acid 
characterised  in  that  the  water  insoluble  copo- 
lymer  further  comprises  (b)  a  copolymerisable 
sulphonated  ethylenically  unsaturated  comono- 
mer  selected  from  vinyl  sulphonic  acid,  allyl  sul- 

phonic  acid,  methally  sulphonic  acid,  p-styrene 
sulphonic  acid  and  the  salts  of  these  acids,  said 
comonomers  (a)  and  (b)  being  present  in  the  re- 
spective  molar  percentages  in  the  ranges  (a)  26 

5  to  99%,  (b)1to50%." 
It  has  been  surprisingly  discovered  that  como- 

nomer  (b)  is  effective  in  adhering  the  light-sensi- 
tive  photographic  emulsion  to  the  subbing  layer. 
Comonomer  (b)  also  confers  anti-static  propert- 

w  ies  upon  the  coated  film  base. 
GB-A  1  215  610  describes  a  support  and  an  ad- 

dition  polymer  layer  thereon,  the  polymer  being 
an  interpolymer  of  (A)  from  60%  to  90%  by  weight 
of  a  monomer  of  formula  CH2  =  C(Ro')-CO- 

15  ORo"  where  Ro'  is  H  or  CH3  and  Ro"  is  alkyl;  (B) 
from  3  to  20%  by  weight  of  a  monomer  of  formula 
CH2  =  C(R4)-CO-0-R3-SO2-0M  wherein  R4  is  H 
or  alkyl  and  R3  has  its  indicated  valence  bonds  on 
different  C  atoms  and  is  a  divalent  hydrocarbon 

20  radical,  or  a  divalent  aliphatic  hydrocarbon  radi- 
cal  in  which  a  chain  of  carbon  atoms  joining  the 
oxygen  and  sulphur  atoms  in  the  above  formula  is 
interrupted  by  at  least  one  oxygen  and/or  sulphur 
atom  and  M  is  a  cationic  group;  and  (C)  from  2  to 

25  20%  by  weight  of  a  monomer  of  formula: 

30 
CO-OR2 

wherein  R,  is  H  or  alkyl  and  R2  is  -R"-O-CO- 
CH2-X,  R"  being  an  alkylene  group  and  X  being 

35  aliphatic  acyl  or  -CN,  or  R,  is  ~R'-O-CO-CH2-X, 
R'  being  an  alkylene  group  containing  at  least 
two  carbon  atoms  in  the  alkylene  chain  and  X  be- 
ing  as  just  defined  and  R2  is  alkyl,  cyclo-alkyl  or 
aryl,  said  interpolymer  containing  at  least  0.1%  by 

40  weight  of  active  methylene  groups  as  defined. 
The  formula  (B)  does  not  however  embrace  the 

sulphonated  ethylenically  unsaturated  comono- 
mers  of  the  present  invention  nor  does  the  British 
patent  make  any  reference  to  the  use  of  the  inter- 

45  polymer  as  a  subbing  layer. 
GB-A  1  146  215  relates  to  a  coated  article  com- 

prising  a  support  of  a  transparent  film  of  a  syn- 
thetic  polymer  having  on  at  least  one  surface  a 
coating  which  comprises  a  copolymer  of  (A) 

so  70-90  percent  by  weight  of  an  unsaturated  ester 
of  a  mono  carboxylic  acid  wherein  the  alcohol 
component  contains  no  more  than  four  carbon 
atoms  (B)  7-20  percent  by  weight  of  an  aliphatic 
poly-functional  compound  containing  at  least 

55  two  sites  of  carbon  to  carbon  unsaturation,  at 
least  one  of  which  is  an  allyl  or  vinyl  group,  or  gly- 
cidyl  acrylate,  glycidyl  methacrylate,  methacry- 
late  esters  wherein  the  alcohol  portion  of  the  es- 
ter  has  a  free  hydroxy  group,  orfumaric  acid,  and 

60  (C)  3-30  percent  by  weight  of  itaconic  acid,  fu- 
maric  acid,  acrylic  acid  or  methacrylic  acid,  with 
the  proviso  that  when  (B)  is  fumaric  acid  (C)  is 
itaconic  acid,  percentages  of  the  constituents  of 
the  copolymer  being  based  on  the  total  weight  of 

65  (A),  (B)  and  (C). 
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portion  in  the  range  15  to  45  mole  %  and  the 
methacrylate  comonomer  preferably  in  a  propor- 
tion  exceeding  that  of  the  acrylate  comonomer 
generally  by  an  amount  in  the  range  5  to  20  mole 

5  %.  The  methacrylate  is  preferably  present  in  a 
proportion  in  the  range  30  to  50  mole  %. 

Other  comonomers  falling  within  the  definition 
of  comonomer  a)  which  are  suitable  for  use  in  the 
preparation  of  the  subbing  copolymer  which  may 

10  be  used  instead  of  but  are  preferably  copolymer- 
ised  as  optional  additional  comonomers  together 
with  acrylic  acid  or  methacrylic  acid  or  esters  of 
the  acids  include  acrylonitrile,  methacrylonitrile, 
halo-substituted  acrylonitrile,  halo-substituted 

15  methacrylonitrile,  acrylamide,  methacrylamide, 
N-methylol  acrylamide,  N-ethanol  acrylamide,  N- 
propanol  acrylamide,  N-methylol  methacryl- 
amide,  N-ethanol  methacrylamide,  N-methyl  ac- 
rylamide,  N-tertiary  butyl  acrylamide,  hydroxy- 

20  ethyl  methacrylate,  glycidyl  acrylate,  glycidyl 
methacrylate,  dimethylamino  ethyl  methacrylate, 
itaconic  acid,  itaconic  anhydride  and  half  esters 
of  itaconic  acid. 

Comonomer  b)  which  provides  anti-static  pro- 
25  tection  for  the  subbing  layer  and  has  also  surpris- 

ingly  been  found  to  be  effective  in  promoting  the 
adhesion  of  the  photographic  emulsion  layer 
preferably  comprises  a  salt  and  most  preferably 
an  alkali  metal  salt,  e.g.  a  sodium  salt.  Vinyl  sul- 

30  phonic  acid  and  its  salts  are  especially  effective 
adhesion-promoting  comonomers. 

Comonomers  which  function  to  modify  the 
properties  of  the  subbing  layer  may  optionally  be 
included  in  the  production  of  the  subbing  copo- 

35  lymer,  such  as  comonomers  which  promote  the 
adhesion  of  the  subbing  layer  in  the  wet  and  dry 
state  to  the  polyester  film  and/or  to  superim- 
posed  light-sensitive  photographic  emulsion  lay- 
ers  especially  those  comprising  gelatin. 

40  Itaconic  acid  and  itaconic  anhydride  are  parti- 
cularly  effective  comonomers  in  promoting  tena- 
cious  adhesion  to  superimposed  gelatin-contain- 
ing  layers  and  are  a  preferred  comonomer  ac- 
cording  to  this  invention.  Itaconic  acid  may  be 

45  copolymerised  in  an  amount  comprising  up  to  20 
mole  %  of  the  total  comonomeric  formulation  and 
preferably  in  the  range  2  to  10  mole  %. 

The  adhesion  of  the  subbing  layer  to  the  poly- 
ester  film  may  be  modified  by  including  one  or 

50  more  comonomers  having  cross-linkable  func- 
tional  groups  in  the  comonomeric  recipe  for  the 
formation  of  the  subbing  copolymer.  Epoxy 
group-containing  comonomers,  such  as  glycidyl 
acrylate  and  glycidyl  methacrylate,  are  particular- 

55  ly  effective  in  providing  internal  cross-linking 
within  the  subbing  layer  and  possibly  also  cross- 
linking  to  the  polyester  film.  A  comonomeric 
amount  of  5  to  25  mole  %,  preferably  15  to  25 
mole  %,  of  glycidyl  acrylate  or  glycidyl  methacry- 

60  late  is  effective  in  providing  the  desired  adhesion 
properties. 

Other  optional  comonomers  include  vinyl  es- 
ters  such  as  vinyl  acetate,  vinyl  chloracetate  and 
vinyl  benzoate;  vinyl  pyridine;  vinyl  chloride;  vi- 

65  nylidene  chloride;  maleic  acid;  maleic  anhydride; 

The  polyfu  notional  nature  of  component  (B)  in- 
dicates  that  it  is  intended  to  act  as  a  copolymeris- 
able  cross-linking  agent,  and  by  virtue  of  the  re- 
quirement  that  the  aliphatic  polyfunctional  com- 
ponent  should  include  at  least  two  unsaturated 
functional  groups,  the  definition  of  component 
(B)  does  not  embrace  the  sulphonic  acids  or  salts 
specified  in  the  present  invention. 

The  subbing  copolymer  for  use  in  accordance 
with  the  present  invention  may  be  derived  from 
one  or  more  comonomers  falling  within  the 
aforementioned  definitions  of  each  of  the  como- 
nomers  (a)  and  (b). 

The  self  supporting  film  may  be  produced  from 
any  suitable  synthetic  linear  polyester  which  may 
be  obtained  by  condensing  one  or  more  dicar- 
boxylic  acids  or  their  lower  alkyl  diesters,  e.g.  ter- 
ephthalic  acid,  isophthalic,  phthalic,  2,5-,  2,6-  and 
2,7-naphthalene  dicarboxylic  acid,  succinic  acid, 
sebacic  acid,  adipic  acid,  azelaic  acid,  diphenyl 
dicarboxylic  acid,  and  hexahydroterephthalic  ac- 
id  or  bis-p-carboxyl  phenoxy  ethane,  optionally 
with  a  monocarboxylic  acid,  such  as  pivalic  acid, 
with  one  or  more  glycols,  e.g.  ethylene  glycol, 
1,3-propanediol,  1,4-butanediol,  neopentyl  glycol 
and  1,4-cyclohexanedimethanol.  Polyethylene 
terephthalate  films  are  particularly  preferred  es- 
pecially  those  films  which  have  been  biaxially  in 
sequence  in  two  mutually  perpendicular  direc- 
tions  typically  at  temperatures  in  the  range  78  to 
125  °C  and  heat  set  typically  at  temperatures  in 
the  range  150  to  250  °C,  e.g.  as  described  in  GB 
patent  specification  838  708. 

The  copolymers  of  the  subbing  composition 
are  essentially  water-insoluble.  It  will  be  appre- 
ciated  that  water-soluble  copolymers  would  be 
dissolved  by  the  aqueous  solutions  which  are 
normally  used  for  photographic  processing,  e.g. 
for  development  and  fixing,  thereby  destroying 
the  adhesion  of  the  superimposed  light-sensitive 
photographic  emulsion  layer  to  the  underlying 
polyester  film.  The  subbing  compositions  includ- 
ing  the  water-insoluble  copolymers  may  never- 
theless  be  applied  to  the  polyester  film  as  aque- 
ous  dispersions  or  alternatively  as  solutions  in  or- 
ganic  solvents. 

Comonomer  a)  for  the  subbing  copolymer  is 
preferably  present  in  an  amount  50  to  90  mole  % 
and  preferably  comprises  an  ester  of  acrylic  acid 
or  methacrylic  acid,  especially  an  alkyl  ester 
wherein  the  alkyl  group  contains  up  to  ten  carbon 
atoms  such  as  methyl,  ethyl,  n-propyl,  isopropyl, 
n-butyl,  isobutyl,  tertbutyl,  hexyl,  2-ethyi,  hexyl, 
heptyl  and  n-octyl.  Copolymers  derived  from  an 
alkyl  acrylate,  especially  ethyl  acrylate,  together 
with  an  alkyl  methacrylate  provided  particularly 
effective  adhesion  between  the  polyester  film 
and  the  superimposed  light-sensitive  photogra- 
phic  emulsion  layer.  Subbing  copolymers  com- 
prising  an  alkyl  acrylate,  e.g.  ethyl  acrylate  or  bu- 
tyl  acrylate,  together  with  an  alkyl  methacrylate, 
e.g.  methyl  methacrylate,  desirably  in  a  total  mo- 
lar  proportion  in  the  range  55  to  80  mole  %,  are 
particularly  preferred.  The  acrylate  comonomer 
of  such  copolymers  is  preferably  present  in  a  pro- 
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butadiene;  styrene  and  derivatives  of  styrene 
such  as  chloro  styrene,  hydroxy  styrene  and  alkyl- 
ated  styrenes. 

When  styrene  and/or  a  styrene  derivative  are 
employed  as  a  comonomer  they  must  be  present 
only  as  a  minor  monomeric  constituent,  i.e.  the 
molar  proportion  of  the  comonomer  a)  and  b)  de- 
fined  above  must  exceed  the  molar  proportion  of 
the  styrene  and/or  styrene  derivative.  Thus,  the 
molar  proportion  of  styrene  and/or  the  styrene 
derivative  must  be  less  than  33.3  mole  %. 

Particularly  preferred  subbing  copolymers  for 
use  according  to  the  invention  include  copoly- 
mers  comprising  15  to  45  mole  %  of  an  alkyl  acry- 
late,  e.g.  ethyl  acrylate,  30  to  50  mole  %  of  an  alkyl 
methacrylate,  e.g.  methyl  methacrylate,  10  to  20 
mole  %  of  a  sulphonated  comonomer,  e.g.  sodi- 
um  vinyl  sulphonate  and  7  to  20  mole  %  of  itacon- 
ic  acid  optionally  with  other  comonomers  such  as 
glycidyl  acrylate  or  methacrylate  in  a  proportion 
generally  in  the  range  10  to  20  mole  %.  Especially 
effective  subbing  copolymers  are  40/35/10/15 
mole  %  ethyl  acrylate/methyl  methacrylate/ita- 
conic  acid/sodium  vinyl  sulphonate;  30/45/10/15 
mole  %  butyl  acrylate/methyl  methacrylate/ita- 
conic  acid/sodium  vinyl  sulphonate;  25/35/10/ 
15/15  mole  %  ethyl  acrylate/methyl 
methacrylate/itaconic  acid/glycidyl  methacry- 
late/sodium  vinyl  sulphonate;  and  20/40/1  5/1  0/1  5 
mole  %  butyl  acrylate/methyl  methacrylate/glyci- 
dyl  methacrylate/monomethyl  itaconate/sodium 
vinyl  sulphonate. 

Conventional  additives  may  be  included  in  the 
subbing  layer,  e.g.  adhesion  promoters,  such  as  a 
partially  hydrolysed  vinyl  acetate/vinyl  chloride 
copolymer  optionally  admixed  with  a  chlorinated 
phenol,  and  paniculate  fillers  for  providing  slip 
properties. 

If  desired,  the  subbing  composition  may  also 
contain  a  cross-linking  agent  which  functions  to 
cross-link  the  subbing  copolymer  thereby  im- 
proving  adhesion  to  the  polyester  film.  Addition- 
ally,  the  cross-linking  agent  should  preferably  be 
capable  of  internal  cross-linking  in  order  to  pro- 
vide  protection  against  solvent  penetration.  Suit- 
able  cross-linking  agents  may  comprise  epoxy 
resins,  alkyd  resins,  amine  derivatives  such  as 
hexamethoxymethyl  melamine,  and/or  conden- 
sation  products  of  an  amine,  e.g.  melamine,  dia- 
zine,  urea,  cyclic  ethylene  urea,  cyclic  propylene 
urea,  thiourea,  cyclic  ethylene  thiourea,  alkyl 
melamines,  aryl  melamines,  benzo  guanamines, 
guanamines,  alkyl  guanamines  and  aryl  guan- 
amines,  with  an  aldehyde,  e.g.  formaldehyde.  A 
useful  condensation  product  is  that  of  melamine 
with  formaldehyde.  The  condensation  product 
may  optionally  be  alkoxylated.  The  cross-linking 
agent  may  be  used  in  amounts  of  up  to  25%  by 
weight  based  on  the  weight  of  the  copolymer  in 
the  subbing  composition.  A  catalyst  is  also  pref- 
erably  employed  to  facilitate  cross-linking  action 
of  the  cross-linking  agent.  Preferred  catalysts  for 
cross-linking  melamine  formaldehyde  include 
ammonium  chloride,  ammonium  nitrate,  ammo- 
nium  thiocyanate,  ammonium  dihydrogen  phos- 

phate,  ammonium  sulphate,  diammonium  hy- 
drogen  phosphate,  para  toluene  sulphonic  acid, 
maleic  acid  stabilised  by  reaction  with  a  base, 
and  morpholinium  para  toluene  sulphonate. 

5  The  subbing  composition  may  be  applied  to  the 
polyester  film  as  an  aqueous  dispersion  or  a  solu- 
tion  in  an  organic  solvent  by  any  suitable  conven- 
tional  coating  technique  such  as  dip  coating, 
bead  coating,  reverse  roller  coating  or  slot  coat- 

10  ing. 
The  subbing  composition  may  be  applied  to  the 

polyester  film  during  or  after  the  completion  of 
the  process  by  which  the  polyester  film  is  pro- 
duced. 

15  If  the  subbing  composition  is  applied  to  the 
film  after  the  production  of  the  film  has  been 
completed,  the  film  may  be  pretreated  or  coated 
in  such  a  way  to  improve  the  adhesion  of  the  sub- 
bing  layer  to  the  film  surface.  Conventional 

20  chemical  or  physical  pretreatments  such  as  coat- 
ing  the  film  surface  with  a  solution  having  a  swell- 
ing,  solvent  or  oxidising  action  on  the  film,  coro- 
na  discharge  treatment,  flame  treatment,  or  ul- 
tra-violet  light  treatment  may  be  used.  Alterna- 

25  tively,  the  plastics  film  may  carry  on  adhesion- 
promoting  polymeric  layer  to  which  the  subbing 
layer  according  to  the  invention  may  be  applied. 

It  has  been  found  however  that  the  subbing 
compositions  bond  with  acceptable  adhesion  to 

30  the  polyester  film  surface  when  applied  to  the 
film  during  the  process  for  its  manufacture.  Sa- 
tisfactory  adhesion  is  obtainable  by  direct  appli- 
cation  of  the  subbing  composition  to  the  polyes- 
ter  film  surface  without  any  pretreatment  or  in- 

35  terposition  of  an  adhesion-promoting  layer. 
Polyester  films  are  normally  manufactured  by  a 

process  wherein  the  films  are  molecularly  orient- 
ed  by  stretching  in  two  mutually  perpendicular 
directions.  The  process  is  conventionally  accom- 

40  plished  by  sequentially  stretching  a  flat  amor- 
phous  polyester  film  first  in  one  direction  and 
then  in  another  mutually  perpendicular  direction. 
Generally,  it  is  preferred  to  stretch  the  film  firstly 
in  the  longitudinal  direction,  i.e.  the  direction  of 

45  passage  through  the  stretching  machine,  and 
then  in  the  transverse  direction.  The  stretched 
films  may  also  be  dimensionally  stabilised  by 
heat-setting  under  dimensional  restraint. 
Stretching  and  heat  setting  is  conventionally  car- 

50  ried  out  by  heating  the  film  above  ambient  tem- 
perature.  The  preferred  polyester  films  for  use 
according  to  the  invention  may  be  made  accord- 
ing  to  such  a  process.  Polyethylene  terephthal- 
ates  are  preferably  produced  by  sequential  biax- 

55  ial  orientation  and  heat  setting,  e.g.  as  described 
in  GB  patent  specification  838  708. 

Polyester  films  oriented  by  sequential  stretch- 
ing  may  be  coated  with  the  subbing  composition 
either  before  stretching  in  the  first  direction  of 

60  stretching  or  at  a  stage  intermediate  the  stretch- 
ing  in  the  first  direction  and  stretching  in  the  sec- 
ond  direction.  It  is  preferred  according  to  this  in- 
vention  that  the  subbing  composition  should  be 
applied  to  the  film  between  the  two  stretching 

65  operations,  e.g.  by  firstly  stretching  the  film  in 
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acrylate/itaconic  acid/sodium  styrene  sulpho- 
nate  and  41/41.5/8.5/9.0  mole  %  ethyl  acrylate/ 
methyl  methacrylate/glycidyl  methacrylate/sodi- 
um  styrene  sulphonate. 

The  light-sensitive  photographic  emulsion  may 
optionally  include  any  of  the  conventional  addi- 
tives. 

Light-sensitive  photographic  emulsion  layers 
applied  directly  or  indirectly  to  the  subbing  layer 
of  the  coated  film  bases  according  to  this  inven- 
tion  adhere  with  excellent  dry  and  wet  adhesions. 
The  coated  film  bases  also  have  excellent  anti- 
static  properties  such  that  they  pass  effectively 
and  without  interruption  through  coating  ma- 
chines,  e.g.  for  the  application  of  light-sensitive 
photographic  emulsions. 

The  invention  is  further  illustrated  by  the  fol- 
lowing  examples,  in  which  dry  and  wet  adhesions 
have  the  following  meanings  and  were  assessed 
by  the  following  tests. 

Dry  adhesion  refers  to  the  adhesion  of  a  gelati- 
nous  silver  halide  emulsion  to  the  plastics  film  in 
the  final  photographic  film,  assessed,  both  be- 
fore  and  after  processing  in  standard  photo- 
graphic  chemicals,  by  sticking  a  self-adhesive 
tape  along  the  torn  edge  of  the  film  and  rapidly 
separating  the  tape  from  the  film. 

Wet  adhesion  refers  to  the  adhesion  of  a  gelat- 
inous  silver  halide  emulsion  to  the  plastics  film  in 
the  final  photographic  film,  assessed,  after  pro- 
cessing  in  the  standard  photographic  chemicals 
and  washing  in  water  for  15  minutes  by  rubbing 
with  a  sponge  over  a  series  of  lines  scored  in  the 
still  wet  emulsion. 

Example  1 
An  aqueous  dispersion  of  an  ethyl  acrylate/- 

methyl  acrylate/itaconic  acid/sodium  vinyl  sul- 
phonate  copolymer  of  respective  proportions 
40/35/10/15  mole  %  was  prepared  by  convention- 
al  emulsion  polymerisation  of  the  following  in- 
gredients: 

the  longitudinal  direction  over  a  series  of  rotating 
rollers,  coating  with  the  subbing  composition  and 
then  stretching  transversely  in  a  stenter  oven  fol- 
lowed  by  heat-setting. 

Subbing  compositions  applied  to  the  polyester 
film  surface  are  preferably  applied  as  aqueous 
dispersions.  The  temperatures  applied  to  the 
coated  film  during  the  subsequent  stretching 
and/or  heat  setting  are  effective  in  drying  the 
aqueous  medium,  or  the  solvent  in  the  case  of 
solvent-applied  compositions,  and  also  in  co- 
alescing  and  forming  the  coating  into  a  continu- 
ous  and  uniform  subbing  layer.  The  cross-linking 
of  cross-linkable  subbing  compositions  is  also 
achieved  at  such  stretching  and/or  heat-setting 
temperatures. 

The  subbing  layer  is  preferably  applied  to  the 
polyester  film  at  a  coat  weight  within  the  rang  0.1 
to  10mg/dm2,  especially  1.0  to  3.0  mg/dm2.  For 
films  coated  on  both  surfaces  with  a  subbing  lay- 
er,  each  layer  preferably  has  a  coat  weight  within 
the  preferred  range. 

According  to  one  aspect  of  this  invention,  a 
light-sensitive  photographic  emulsion  layer,  e.g. 
a  conventional  X-ray  or  graphic  arts  gelatinous 
silver  halide  emulsion,  may  be  adhered  directly  or 
indirectly  to  the  subbing  layer.  Indirect  adhesion 
may  be  accomplished  by  interposing  a  conven- 
tional  gelatinous  subbing  layer  between  the  co- 
polymeric  subbing  layer  and  the  light-sensitive 
photographic  emulsion  layer.  However,  it  has 
been  discovered  that  adequate  wet  and  dry  adhe- 
sion  can  be  obtained  in  the  absence  of  a  gelati- 
nous  subbing  layer  and  by  adhering  the  light-sen- 
sitive  photographic  emulsion  layer  directly  to  the 
copolymeric  subbing  layer. 

Modification  of  the  surface  of  the  copolymeric 
subbing  layer,  e.g.  by  flame  treatment,  ion  bom- 
bardment,  electron  beam  treatment,  ultra-violet 
light  treatment  or  preferably  by  corona-dis- 
charge,  may  improve  the  adhesion  of  a  light-sen- 
sitive  photographic  emulsion  layer  applied  direct- 
ly  to  the  copolymeric  subbing  layer  but  may  not 
be  essential  to  the  provision  of  satisfactory  adhe- 
sion. 

The  preferred  treatment  by  corona  discharge 
may  be  effected  in  air  at  atmospheric  pressure 
with  conventional  equipment  using  a  high  fre- 
quency,  high  voltage  generator,  preferably  hav- 
ing  a  power  output  of  from  1  to  20  kw  at  a  poten- 
tial  of  1  to  100  kv.  Discharge  is  conveniently  ac- 
complished  by  passing  the  film  over  a  dielectric 
support  roller  at  the  discharge  station  at  a  linear 
speed  preferably  of  1  .0  to  500  m  per  minute.  The 
discharge  electrodes  may  be  positioned  0.1  to 
10.0  mm  from  the  moving  film  surface. 

Satisfactory  adhesion  of  light-sensitive  gelati- 
nous  silver  halide  emulsions,  especially  conven- 
tional  X-ray  emulsions,  applied  directly  to  the 
surface  of  some  subbing  layer  can  however  be 
achieved  without  any  prior  surface  modification, 
e.g.  by  corona  discharge  treatment.  Examples  of 
subbing  copolymers  which  provide  adequate 
adhesion  without  corona  discharge  treatment  are 
40/35/10/15  mole  %  ethyl  acrylate/methyl  meth- 

10 

15 

20 

25 

30 

35 

40 

Ethyl  acrylate  286  ml 
Methyl  methacrylate  319  ml 
Itaconic  acid  98  g 
Sodium  vinyl  sulphonate  146  g 
Sodium  salt  of  a  sulphated  alkyl 

phenoxy  polyethoxy  ethanol  97  ml 
Ammonium  persulphate  1  g 
Sodium  metabisulphite  3g 
Distilled  water  3000  ml 

45 

50 

A  subbing  composition  was  produced  from  the 
resulting  aqueous  dispersion  as  a  mixture  of  the 
ingredients: 

Ethyl  arylate/methyl  methacrylate/ 
itaconic  acid/sodium  vinyl 
sulphonate  copolymer  dispersion  10  g 

Hexamethoxy  methyl  melamine 
(commercially  available  as  "Cymel" 
300,  trademark  1g 

Distilled  water  89  9 

55 

60 

65 
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A  polyethylene  terephthalate  film  was  melt  ex- 
truded,  cast  onto  a  coated  rotating  drum  and 
stretched  in  the  direction  of  extrusion  to  about 
three  times  its  original  dimension  in  that  direction 
by  conventional  procedure  and  was  coated  on  5 
both  sides  with  a  uniform  layer  of  the  aqueous 
subbing  composition.  The  coated  film  was 
passed  into  a  heated  stenter  oven  where  the 
coatings  were  dried  and  the  film  stretched  about 
three  times  its  original  dimension  in  the  trans-  10 
verse  direction  in  a  conventional  manner.  The 
film  was  then  heat  set  under  dimensional  re- 
straint  at  a  temperature  of  about  200°C  by  con- 
ventional  procedure.  The  applied  subbing  layers 
were  formed  into  uniform  continuous  layers  each  15 
having  a  dry  coat  weight  of  approximately  1.5 
mg/dm2  and  the  film  had  an  overall  thickness  of 
about  100  u.m. 

The  subbing  layers  were  then  coated  with  a 
conventional  silver  halide  X-ray  emulsion  which  20 
was  chilled  to  gel  the  coating  and  dried  for  20  mi- 
nutes  at  33°C.  The  dry  and  wet  adhesions  of  the 
silver  halide  emulsion  layers  to  the  polyethylene 
terephthalate  film  were  determined  by  the  tests 
noted  above  and  were  found  to  be  strong  and  ac-  25 
ceptable  for  photographic  use. 

The  subbed  film  was  found  to  have  excellent 
antistatic  properties  when  tested  at  a  tempera- 
ture  of  20°C  and  a  relative  humidity  of  60%  and 

before  the  application  of  the  silver  halide  emul- 
sion  layers,  i.e.  a  surface  resistivity  of  1.6x1010 
ohms/square. 

Examples  2  to  4 
Example  1  was  repeated  using  similar  aqueous 

dispersions  but  containing  different  subbing  co- 
polymers  as  shown  in  the  following  Table,  with 
the  exception  that  the  hexamethoxy  methyl  mel- 
amine  component  was  omitted  from  the  compo- 
sition  for  Example  3. 

Prior  to  the  application  of  the  silver  halide  X- 
ray  emulsions,  the  subbing  layers  were  subjected 
to  corona  discharge  treatment  by  passing  the 
film  at  6.1  metres  per  minute  through  a  commer- 
cially  available  "Vetaphone"  (trademark)  3  kw 
treater  using  a  power  of  2  kw  and  electrode  to 
film  distance  of  1  mm. 

In  each  case  the  dry  and  wet  adhesions  of  the 
silver  halide  emulsion  layers  to  the  polyethylene 
terephthalate  film  were  assessed  by  the  tests 
noted  above  and  were  found  to  be  strong  and  ac- 
ceptable  for  photographic  use. 

The  subbed  films  were  found  to  have  excellent 
antistatic  properties,  represented  by  the  surface 
resistivities  noted  in  the  Table  when  measured  at 
a  temperature  of  20°C  and  a  relative  humidity  of 
60%. 

Table 

Example  Comonomers  for  preparation 
of  subbing  copolymer 

Respective  proportions  of  Surface  resistivity  of  subbed 
comonomers  in  subbing  film  measured  at  20°C  and 
copolymer  mole  %  60%  relative  humidity 

ohms/square 

40/35/10/15  1.6x1010 
30/45/10/15  2x10") 
25/35/10/15/15  1x10" 
20/40/15/10/15  8x101° 

EA/MMA/IA/SVS 
BA/MMA/IA/SVS 
EA/MMA/IA/GMA/SVS 
B  A/M  M  A/G  M  A/M  M  I/S  VS 

1 
2 
3 
4 

Key: 
EA  =  ethyl  acrylate 
BA  =  n-butyl  acrylate 
MMA  =  methyl  methacrylate 
IA  =  itaconic  acid 
GMA  =  glycidyl  methacrylate 
SVS  =  sodium  vinyl  sulphonate 
MMI  =  mono  methyl  itaconate 

Example  5 
An  aqueous  subbing  latex  was  prepared  by 

conventional  emulsion  polymerisation  of  the  fol- 
lowing  monomeric  mixture: 

Ethyl  acrylate  41  .0  mole  % 
Methyl  methacrylate  41  .5  mole  % 
Glycidyl  methacrylate  8.5  mole  % 
Sodium  styrene  sulphonate  9.0  mole  % 

The  latex  was  prepared  by  adding  306  g  of  the 
monomeric  mixture  together  with  18.5  ml  of  an 
emulsifier  comprising  nonyl  phenol  condensed 

with  12  moles  of  ethylene  oxide,  22.5  g  of  sodium 
dodecyl  benzene  sulphonate  and  2  g  of  po- 

55  tassium  persulphate  to  one  litre  of  water. 
A  polyethylene  terephthalate  film  was  melt  ex- 

truded  and  quenched  to  the  amorphous  state  on 
a  cooled  rotating  drum.  The  resulting  film  was 
stretched  in  the  direction  of  extrusion  to  about 

60  3.5  times  its  original  length.  It  was  then  coated  on 
both  sides  with  the  aqueous  latex  prepared 
above  by  a  roller  coating  technique  and  passed 
into  a  stenter  oven  where  the  coating  was  dried. 
The  dried  coated  film  was  then  stretched  side- 

65  ways  about  3.5  times  its  original  width  and  finally 
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of  methacrylic  acid  characterised  in  that  the  wa- 
ter-insoluble  copolymer  further  comprises  (b)  a 
copolymerisable  sulphonated  ethylenically  un- 
saturated  comonomer  selected  from  vinyl  sul- 

5  phonic  acid,  allyl  sulphonic  acid,  methallyl  sul- 
phonic  acid,  p-styrene  sulphonic  acid  and  the 
salts  of  these  acids,  said  comonomers  (a)  and  (b) 
being  present  in  the  respective  molar  percent- 
ages  in  the  ranges  (a)  26  to  99%,  (b)  1  to  50%. 

10  7.  A  process  according  to  claim  6,  in  which 
comonomer  (a)  comprises  a  mixture  of  an  alkyl 
acrylate  and  an  alkyl  methacrylate  in  a  total  molar 
proportion  in  the  range  55  to  80  mole  %. 

8.  A  process  according  to  claim  7  in  which 
15  comonomer  (a)  comprises  a  mixture  of  15  to  45 

mole  %  of  the  alkyl  acrylate  and  30  to  50  mole  %  of 
the  alkyl  methacrylate. 

9.  A  process  according  to  any  one  of  claims  6 
to  8  in  which  the  subbing  copolymer  is  derived 

20  from  one  or  more  additional  comonomers  select- 
ed  from  itaconic  acid,  itaconic  anhydride,  half  es- 
ters  of  itaconic  acid,  glycidyl  acrylate  and  glycidyl 
methacrylate. 

10.  A  process  according  to  claim  9,  in  which 
25  the  subbing  copolymer  comprises  15  to  45  mole 

%  alkyl  acrylate/30  to  50  mole  %  alkyl  methacry- 
late/10  to  20  mole  %  sulphonated  comonomer/7 
to  20  mole  %  itaconic  acid. 

1  1  .  A  process  according  to  any  one  of  claims  6 
30  to  10  in  which  the  surface  of  the  subbing  layer  is 

subjected  to  corona  discharge  treatment  prior  to 
the  application  of  the  light-sensitive  photo- 
graphic  emulsion  layer  directly  thereto. 

35  Patentanspriiche 

1.  Fotografisches  Material  mit  (1)  einer  selbst- 
tragenden  Folie  aus  einem  synthetischen  linea- 
ren  Polyester,  (2)  einer  auf  mindestens  eine  Ober- 

40  flache  der  selbsttragenden  Folie  aufgebrachten 
kontinuierlichen  Unterschicht  und  (3)  einer  licht- 
empfindlichen  Fotoemulsionsschicht,  die  unmit- 
telbar  oder  mittelbar  auf  die  Unterschicht  aufge- 
bracht  ist,  wobei  diese  Unterschicht  ein  wasser- 

45  unlosliches  Copolymer  enthalt,  das  (a)  ein  aus 
Acrylsaure,  Methacrylsaure  oder  einem  Derivat 
von  Acrylsaure  oder  Methacrylsaure  ausgewahl- 
tes  Comonomer  enthalt,  dadurch  gekennzeich- 
net,  dass  das  Copolymer  der  Unterschicht  ferner 

50  (b)  ein  aus  Vinylsulfonsaure,  Allylsulfonsaure, 
Methallylsulfonsaure,  p-Styrolsulfonsaure  und 
den  Salzen  dieser  Sauren  ausgewahltes  copo- 
lymerisierbares  sulfoniertes,  ethylenisch  unge- 
sattigtes  Comonomer  enthalt,  wobei  die  Como- 

55  nomere  (a)  und  (b)  in  molaren  Anteilen  von  (a)  26 
bis99%bzw.  (b)  1  bis50%vorliegen. 

2.  Fotografisches  Material  nach  Anspruch  1, 
bei  dem  das  Comonomer  (a)  eine  Mischung  eines 
Alkylacrylats  und  eines  Alkylmethacrylats  in 

60  einem  gesamten  molaren  Anteil  von  55  bis  80 
Mol-%  enthalt. 

3.  Fotografisches  Material  nach  Anspruch  2, 
bei  dem  das  Comonomer  (a)  eine  Mischung  von 
15  bis  45  Mol-%  des  Alkylacrylats  und  30  bis  50 

65  Mol-%  des  Alkylmethacrylats  enthalt. 

heat  set  at  a  temperature  of  about  210cC.  The  fi- 
nal  thickness  of  the  coating  on  each  side  of  the 
biaxially  drawn  film  was  about  0.2  micrometer, 
and  the  total  thickness  of  the  coated  film  was 
about  100  micrometers. 

The  subbed  film  had  a  surface  resistivity  of 
about  1011  ohms/square  at  20°C  and  a  relative  hu- 
midity  of  60%.  The  copolymeric  subbing  layers 
were  then  coated  directly  with  a  conventional  ge- 
latinous  silver  halide  photographic  emulsion 
without  prior  treatment  by  corona  discharge  and 
tested  for  dry  and  wet  adhesion.  The  adhesions 
were  strong  in  each  case. 

Claims 

1.  A  photographic  material  comprising  (1)  a 
self-supporting  film  of  a  synthetic  linear  polyes- 
ter,  (2)  a  continuous  subbing  layer  applied  to  at 
least  one  surface  of  said  self-supporting  film  and 
(3)  a  light-sensitive  photographic  emulsion  layer 
applied  directly  or  indirectly  to  the  subbing  layer, 
which  subbing  layer  comprises  a  water-insoluble 
copolymer  comprising  (a)  a  comonomer  selected 
from  acrylic  acid,  methacrylic  acid  or  a  derivative 
of  acrylic  acid  or  methacrylic  acid  characterised 
in  that  the  subbing  layer  copolymer  further  com- 
prises  (b)  a  copolymerisable  sulphonated  ethyl- 
enically  unsaturated  comonomer  selected  from 
vinyl  sulphonic  acid,  allyl  sulphonic  acid,  methal- 
lyl  sulphonic  acid,  p-styrene  sulphonic  acid  and 
the  salts  of  these  acids,  said  comonomers  (a)  and 
(b)  being  present  in  the  respective  molar  percent- 
ages  in  the  ranges  (a)  26  to  99%  and  (b)  1  to  50%. 

2.  A  photographic  material  according  to  claim 
1,  in  which  comonomer  (a)  comprises  a  mixture 
of  an  alkyl  acrylate  and  an  alkyl  methacrylate  in  a 
total  molar  proportion  in  the  range  55  to  80  mole 
%. 

3.  A  photographic  material  according  to  claim 
2,  in  which  comonomer  (a)  comprises  a  mixture 
of  15  to  45  mole  %  of  the  alkyl  acrylate  and  30  to 
50  mole  %  of  the  alkyl  methacrylate. 

4.  A  photographic  material  according  to  any 
preceding  claim,  in  which  the  subbing  copolymer 
is  derived  from  one  or  more  additional  comono- 
mers  selected  from  itaconic  acid,  itaconic  anhy- 
dride,  half  esters  of  itaconic  acid,  glycidyl  acry- 
late  and  glycidyl  methacrylate. 

5.  A  photographic  material  according  to  claim 
3,  in  which  the  subbing  copolymer  comprises  15 
to  45  mole  %  alkyl  acrylate/30  to  50  mole  %  alkyl 
methacrylate/10  to  20  mole  %  sulphonated  co- 
monomer/7  to  20  mole  %  itaconic  acid. 

6.  A  process  for  the  production  of  a  light-sen- 
sitive  photographic  material  which  comprises  ap- 
plying  a  continuous  subbing  layer  to  at  least  one 
surface  of  a  self-supporting  film  of  a  synthetic 
linear  polyester,  and  applying  a  light-sensitive 
photographic  emulsion  layer  directly  or  indirectly 
over  the  subbing  layer,  wherein  the  subbing  layer 
is  applied  from  a  film-forming  composition  com- 
prising  a  waterinsoluble  copolymer  which  com- 
prises  (a)  a  comonomer  selected  from  acrylic  ac- 
id,  methacrylic  acid  or  a  derivative  of  acrylic  acid 
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tique  (2)  une  couche  d'ancrage  continue  appli- 
quee  sur  au  moins  une  surface  de  ce  film  auto- 
porteur  et  (3)  une  couche  a  emulsion  photogra- 
phique  photosensible  appliquee  directement  ou 

5  indirectement  sur  la  couche  d'ancrage,  laquelle 
couche  d'ancrage  comprend  un  copolymere  in- 
soluble  dans  I'eau  comprenant  (a)  un  comono- 
mere  choisi  parmi  I'acide  acrylique,  I'acide  me- 
thacrylique  ou  un  derive  d'acide  acrylique  ou 

w  d'acide  methacrylique,  caracterise  en  ce  que  le 
copolymere  de  la  couche  d'ancrage  comprend  de 
plus  (b)  un  comonomere  a  insaturation  ethyle- 
nique  sulfone  copolymerisable  choisi  parmi  I'aci- 
de  vinylsulfonique,  I'acide  allylsulfonique,  I'acide 

15  methallylsulfonique,  I'acide  p-styrenesulfonique 
et  les  sels  de  ces  acides,  ces  comonomeres  (a)  et 
(b)  etant  presents  selon  des  pourcentages  mo- 
laires  respectifs  compris  dans  les  gammes  (a)  de 
26a99%et(b)de1a50%. 

20  2.  Materiau  photographique  suivant  le  reven- 
dication  1,  dans  lequel  le  comonomere  (a)  com- 
prend  un  melange  d'acrylate  d'alcoyle  et  de  me- 
thacrylate  d'alcoyle  selon  une  proportion  molaire 
totale  comprise  dans  une  gamme  allantde  55  a  80 

25  moles  %. 
3.  Materiau  photographique  suivant  la  reven- 

dication  2,  dans  lequel  le  comonomere  (a)  com- 
prend  un  melange  de  15  a  45  moles  %  de  I'acryla- 
te  d'alcoyle  et  de  30  a  50  moles  %  du  methacrylate 

30  d'alcoyle. 
4.  Materiau  photographique  suivant  I'une 

quelconque  des  revendications  precedentes, 
dans  lequel  le  copolymere  d'ancrage  est  derive 
d'un  ou  plusieurs  comonomeres  additionnels 

35  choisi  parmi  I'acide  itaconique,  I'anhydride  itaco- 
nique,  les  hemi-esters  d'acide  itaconique,  I'acry- 
late  glycidylique  et  le  methacrylate  glycidylique. 

5.  Materiau  photographique  suivant  la  reven- 
dication  3,  dans  lequel  le  copolymere  d'ancrage 

40  comprend  de  15  a  45  moles  %  d'acrylate  d'alcoy- 
le/30  a  50  moles  %  de  methacrylate  d'alcoyle/10  a 
20  moles  %  de  comonomere  sulfone/7  a  20  moles 
%  d'acide  itaconique. 

6.  Procede  pour  la  production  d'un  materiau 
45  photographique  photosensible,  consistant  a  ap- 

pliquer  une  couche  d'ancrage  continue  sur  au 
moins  une  surface  d'un  film  autoporteur  en  po- 
lyester  lineaire  synthetique  et  a  appliquer  une 
couche  d'emulsion  photographique  photosen- 

50  sible  directement  ou  indirectement  sur  la  couche 
d'ancrage,  selon  lequel  la  couche  d'ancrage  est 
appliquee  a  partir  d'une  composition  filmogene 
comprenant  un  copolymere  insoluble  dans  I'eau 
qui  comprend  (a)  un  comonomere  choisi  parmi 

55  I'acide  acrylique,  I'acide  methacrylique  ou  un  de- 
rive  d'acide  acrylique  ou  d'acide  methacrylique, 
caracterise  en  ce  que  le  copolymere  insoluble 
dans  I'eau  comprend  de  plus  (b)  un  comonomere 
a  insaturation  ethylenique  sulfone  copolymeri- 

60  sable  choisi  parmi  I'acide  vinylsulfonique,  I'acide 
allylsulfonique,  I'acide  methallylsulfonique,  I'aci- 
de  p-styrenesulfonique,  et  les  sels  de  ces  acides, 
ces  comonomeres  (a)  et  (b)  etant  presents  selon 
les  pourcentages  molaires  respectifs  compris 

65  dans  les  gammes  (a)  de  26  a  99%  (b)  de  1  a  50%. 

4.  Fotografisches  Material  nach  einem  der  vor- 
hergehenden  Anspriiche,  bei  dem  das  Copoly- 
mer  der  Unterschicht  von  einem  oder  mehr  als 
einem  zusatzlichen,  aus  Itaconsaure,  Itaconsau- 
reanhydrid,  Halbestern  der  Itaconsaure,  Glycidyl- 
acrylat  und  Glycidylmethacrylat  ausgewahlten 
Comonomer  abgeleitet  ist. 

5.  Fotografisches  Material  nach  Anspruch  3, 
bei  dem  das  Copolymer  der  Unterschicht  15  bis 
45  Mol-%  Alkylacryiat/30  bis  50  Mol-%  Alkyl- 
methacrylat/10  bis  20  Mol-%  sulfoniertes  Co- 
monomer/7  bis  20  Mol-%  Itaconsaure  enthalt. 

6.  Verfahren  zur  Herstellung  eines  lichtemp- 
findlichen  fotografischen  Materials,  bei  dem  auf 
mindestens  eine  Oberflache  einer  selbsttragen- 
den  Folie  aus  einem  synthetischen  linearen  Poly- 
ester  eine  kontinuierliche  Unterschicht  aufge- 
bracht  wird  und  unmittelbar  oder  mittelbar  uber 
der  Unterschicht  eine  lichtempfindliche  Foto- 
emulsionsschicht  aufgebracht  wird,  wobei  die 
Unterschicht  aus  einer  filmbildenden  Masse,  die 
ein  wasserunlosliches  Copolymer  enthalt,  das  (a) 
ein  aus  Acrylsaure,  Methacrylsaure  oder  einem 
Derivat  von  Acrylsaure  oder  Methacrylsaure  aus- 
gewahltes  Comonomer  enthalt,  aufgebracht 
wird,  dadurch  gekennzeichnet,  dass  das  wasser- 
unlosliche  Copolymer  ferner  (b)  ein  aus  Vinylsul- 
fonsaure,  Allylsulfonsaure,  Methallylsulfonsaure, 
p-Styrolsulfonsaure  und  den  Salzen  dieser  Sau- 
ren  ausgewahltes  copolymerisierbares  sulfonier- 
tes,  ethylenisch  ungesattigtes  Comonomer  ent- 
halt,  wobei  die  Comonomere  (a)  und  (b)  in  mola- 
ren  Anteilen  von  (a)  26  bis  99%  bzw.  (b)  1  bis  50% 
vorliegen. 

7.  Verfahren  nach  Anspruch  6,  bei  dem  das 
Comonomer  (a)  eine  Mischung  eines  Alkylacry- 
lats  und  eines  Alkylmethacrylats  in  einem  gesam- 
ten  molaren  Anteil  von  55  bis  80  Mol-%  enthalt. 

8.  Verfahren  nach  Anspruch  7,  bei  dem  das 
Comonomer  (a)  eine  Mischung  von  15  bis  45 
Mol-%  des  Alkylacrylats  und  30  bis  50  Mol-%  des 
Alkylmethacrylats  enthalt. 

9.  Verfahren  nach  einem  der  Anspruche  6  bis 
8,  bei  dem  das  Copolymer  der  Unterschicht  von 
einem  oder  mehr  als  einem  zusatzlichen,  aus  Ita- 
consaure,  Itaconsaureanhydrid,  Halbestern  der 
Itaconsaure,  Glycidylacrylate  und  Glacidylmeth- 
acrylat  ausgewahlten  Comonomer  abgeleitet  ist. 

10.  Verfahren  nach  Anspruch  9,  bei  dem  das 
Copolymer  der  Unterschicht  15  bis  45  Mol-%  Al- 
kylacrylat/30  bis  50  Mol-%  Alkylmethacrylat/10 
bis  20  Mol-%  sulfoniertes  Comonomer/7  bis  20 
mol-%  Itaconsaure  enthalt. 

1  1  .  Verfahren  nach  einem  der  Anspruche  6  bis 
10,  bei  dem  die  Oberflache  der  Unterschicht 
einer  Koronaentladungsbehandlung  unterzogen 
wird,  bevor  die  lichtempfindliche  Fotoemulsions- 
schicht  unmittelbar  auf  die  Unterschicht  aufge- 
bracht  wird. 

Revendications 

1.  Materiau  photographique  comprenant  (1) 
un  film  autoporteur  en  polyester  lineaire  synthe- 
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d'acide  itaconique,  I'acrylate  glycidylique  et  le 
methacrylate  glycidylique. 

10.  Procede  suivant  la  revendication  9,  dans  le- 
quel  le  copolymere  d'ancrage  comprend  de  15  a 
45  moles  %  d'acrylate  d'alcoyle/de  30  a  50  moles 
%  de  methacrylate  d'alcoyle/de  10  a  20  moles  % 
de  comonomere  sulfone/de  7  a  20  moles  %  d'aci- 
de  itaconique. 

11.  Procede  suivant  I'une  quelconque  des  re- 
vendications  6  a  10,  dans  lequel  la  surface  de  la 
couche  d'ancrage  est  soumise  a  un  traitement 
par  effluves  avant  I'application  directe  sur  celle- 
ci  de  la  couche  d'emulsion  photographie  photo- 
sensible. 

7.  Procede  suivant  la  revendication  6,  dans  le- 
quel  le  comonomere  (a)  comprend  un  melange 
d'un  acrylate  d'alcoyle  et  d'un  methacrylate  d'al- 
coyle,  selon  une  proportion  molaire  totale  com- 
prise  dans  une  gamme  allant  de  55  a  80  moles  %. 

8.  Procede  suivant  la  revendication  7,  dans  le- 
quel  le  comonomere  (a)  comprend  un  melange 
de  15  a  45  moles  %  de  I'acrylate  d'alcoyle  et  de  30 
a  50  moles  %  du  methacrylate  d'alcoyle. 

9.  Procede  suivant  I'une  quelconque  des  re- 
vendications  6  a  8,  dans  lequel  le  copolymere 
d'ancrage  est  derive  d'un  ou  plusieurs  comono- 
meres  additionnels  choisis  parmi  I'acide  itaco- 
nique,  I'anhydride  itaconique,  les  hemi-esters 
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