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Sliver  complex  diffusion  transfer  reversal  process. 

©  Method  of  making  images  by  image-wise  expos- 
ing  a  silver  halide  emulsion  layer,  developing  it  with 
an  alkaline  processing  solution  in  the  presence  of  a 
silver  halide  solvent  and  causing  silver  complexes  to 
diffuse  from  the  emulsion  layer  into  a  non-light- 
sensitive  image-receiving  layer  in  the  presence  of 
development  nuclei  thereby  to  form  a  silver  transfer 
image  in  that  layer,  said  transfer  image  formation 
occurring  in  the  presence  of  at  least  one  1-phenyl- 
substftuted  tetrazole  copmpound,  which  influences 
the  density  and  tone  of  said  transfer  image,  said 
compound  being  contained  in  said  image-receiving 
layer  and/or  in  said  processing  solution  and  being  a 
1-phenyl-5-mercapto-tetrazole  or  a  tautomeric  thione 
form  thereof  carrying,  on  its  1-phenyl  group,  one  or 

^"two  substituents  chosen  from  the  group  consisting  of 
^COOM  or  SOjM,  (M  being  hydrogen,  ammonium,  an 
(^alkali  metal  atom,  or  an  organic  amine)  and  ac- 
lOylamido  comprising  a  hydrocarbon  group  selected 
•""•from  the  class  consisting  of  a  straight-chain  or 
CObranched-chain  C,-Ci  alky  I  group,  an  aryl  group,  and 
*~an  alkenyl  group,  wherein  said  hydrocarbon  group 
*^may  carry  COOM  or  -SOjM,  M  having  one  of  the 
©significances  given  above,  and/or  may  be  interrupted 
O^by  at  least  one  ether  or  thioether  function.  The 
HI  invention  also  provides  an  image-receiving  layer 

and/or  a  processing  solution  incorporating  such 
density-and  tone-controlling  compound. 
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SILVER  COMPLEX  DIFFUSION  TRANSFER  REVERSAL  PROCESS 

The  present  invention  relates  to  the  photo- 
graphic  silver  complex  diffusion  transfer  reversal 
process  (DTR  process),  in  particular  to  a  method 
for  improving  the  density  and  the  tone  of  positive 
images,  produced  according  to  the  DTR-process, 
in  the  image-receiving  layer  and  also  relates  to  a 
non-light-sensitive  element  or  a  processing  solution 
comprising  density-and/or  tone-controlling  com- 
pounds. 

The  principles  of  the  silver  complex  diffusion 
transfer  reversal  process,  hereinafter  called  DTR- 
process,  have  been  described  e.g.  in  the  U.S. 
Patent  specification  2,352,014. 

In  the  DTR-process  silver  complexes  are  trans- 
ferred  by  diffusion  from  a  light-sensitive  silver  ha- 
lide  emulsion  layer  to  an  image-receiving  layer,  in 
which  they  are  converted  into  a  silver  image  by  the 
action  of  development  nuclei.  For  this  purpose,  an 
image-wise  exposed  silver  halide  emulsion  layer  is 
developed  by  means  of  a  processsing  solution  in 
the  presence  of  (a)  developing  agent(s)  and  a  silver 
ion  complexing  agent,  also  called  silver  halide  sol- 
vent.  The  silver  halide  in  the  exposed  parts  of  a 
negative  emulsion  layer  is  developed  to  silver  so 
that  it  cannot  dissolve  anymore  and  consequently 
cannot  diffuse.  The  silver  halide  in  the  unexposed 
parts  of  such  negative  emulsion  layer  is  converted 
into  soluble  silver  complexes  by  means  of  the 
silver  haiide  solvent  acting  as  a  silver  complexing 
agent.  The  soluble  silver  complexes  are  transferred 
by  diffusion  to  an  adjacent  image-receiving  layer  or 
an  image-receiving  layer  brought  into  effective  con- 
tact  with  the  emulsion  layer,  to  form  in  the  pres- 
ence  of  development  nuclei  that  catalyze  the  re- 
duction  of  transferred  complexed  silver  ions  a  posi- 
tive  silver  image  or  silver-containing  image  in  the 
receiving  layer.  When  instead  of  a  negative  silver 
halide  emulsion  layer  a  direct-positive  silver  halide 
emulsion  layer  is  used,  the  silver  halide  in  the 
unexposed  areas  is  developed  and  the  silver  halide 
in  the  exposed  areas  is  transferred,  as  described 
hereinbefore,  to  form  a  negative  silver  image  in  the 
image-receiving  layer.  By  "effective  contact"  is  un- 
derstood  that  dissolved  silver  salts  can  migrate  by 
diffusion  from  the  emulsion  layer  to  the  image- 
receiving  layer,  if  desired,  through  an  intermediate 
layer  provided  between  this  emulsion  layer  and  this 
image-receiving  layer.  Whenever  such  intermediate 
layer  is  present,  it  must  not  impede  the  diffusion  of 
the  silver  salts. 

More  details  on  the  DTR-process  can  be  found 
in  "Photographic  Silver  Halide  Diffusion  Processes" 
by  A.  Rott  and  E.  Weyde,  Focal  Press,  London, 
New  York  (1972). 

Unfortunately,  the  density  of  the  image  formed 
in  the  image-receiving  layer  is  sometimes  unsatis- 
factory  and  the  image  tone  may  often  be  unpleas- 
ant  e.g.  brownish. 

5  Many  attempts  have  therefore  been  made  to 
improve  the  density  and/or  the  tone  of  the  resulting 
image. 

For  instance,  the  U.S.  Patent  specification 
3,042,514  describes  the  use  of  organic  sulphur 

io  compounds  e.g.  phenyl-mercapto-tetrazole  in  the 
image-receiving  layer. 

In  the  U.S.  Patent  specification  4,310,613  tne 
use  of  certain  quaternary  ammonium  compounds  is 
said  to  improve  transmission  density  but  likely  to 

15  impair  reflection  density. 
By  the  terms  "transmission  density"  and 

"reflection  density"  as  used  herein  are  meant  the 
diffuse  transmission  density  and  the  diffuse  reflec- 
tion  density  respectively.  The  diffuse  transmission 

20  density  is  measured  according  to  the  requirements 
of  American  Standard  PH  2.19  -1959.  The  diffuse 
reflection  density  is  measured  according  to  the 
requirements  of  American  Standard  PH  2.17  - 
1958. 

25  Reflection  density  is  influenced  by  the  speed 
of  transfer  image  formation.  This  speed  of  transfer 
image  formation  has  an  influence  on  the  density 
build-up,  on  the  speed  of  deposition  of  the  image 
particles,  on  the  concentration  of  the  deposited 

30  image  particles,  on  the  depth  of  the  deposition  in 
the  image-receiving  layer,  and  on  the  form  of  the 
image  particles.  The  density  build-up  of  the  image 
in  the  image-receiving  layer  should  be  such  that 
incident  light  is  not  scattered  by  metallic  particles 

as  at  its  surface  so  as  to  avoid  any  bronzing  effect 
and  thus  to  ensure  a  substantially  neutral  tone.  In 
contrast,  scattering  of  incident  light  by  image  par- 
ticles  that  lie  deeper  in  the  transfer  image  must 
occur  if  the  transfer  image  is  to  have  a  high  reflec- 

40  tion  density..  To  promote  interior  rather  than  sur- 
face  scattering  the  physical  development  of  silver 
should  be  homogeneous  within  the  layer.  At  the 
same  time,  the  development  must  not  substantially 
decrease  the  transmission  density. 

45  Many  proposed  compounds,  although  offering 
positive  effects  with  respect  to  density  and  tone, 
are  unacceptable  in  other  respects.  For  instance, 
certain  compounds  have  a  tendency  to  cause  for- 
mation  of  sludge.  The  quaternary  ammonium  salts 

so  described  in  the  above-mentioned  JP  Patent  ap- 
plication  57/78,536,  even  though  they  may  improve 
the  reflection  density,  can  be  synthesized  only  with 
great  difficulty  and  as  a  consequence,  they  are 
hardly  suitable  from  an  economical  standpoint. 
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Moreover,  they  have  a  slight  retarding  effect  on  the 
diffusion  transfer  speed. 

There  thus  remains  a  need  to  provide  com- 
pounds  that  assist  in  the  formation  of  high-quality 
images  according  to  the  DTR-process,  in  other 
words  images  having  a  high  reflection  density,  but 
which  compounds  do  not  have  any  significant  ad- 
verse  side  effects  like  that  of  retarding  the  diffusion 
transfer  speed.  At  the  same  time,  such  compounds 
should  be  easily  and  economically  synthesizable. 

It  has  been  found  now  that  certain  1-phenyl- 
substituted  tetrazoles  can  enhance  the  reflection 
density  whilst  not  substantially  decreasing  the 
transmission  density  of  transfer  images  formed  by 
the  DTR-process,  at  the  same  time  improve  the 
tone  of  such  transfer  images  and  do  not  retard  the 
diffusion  transfer  speed.  These  compounds  can  be 
prepared  easily  and  economically. 

The  present  invention  provides  a  method  of 
making  a  DTR-image  comprising  image-wise  ex- 
posing  a  photosensitive  element  comprising  a  pho- 
tographic  silver  halide  emulsion  layer,  developing 
the  exposed  emulsion  layer  with  the  aid  of  an 
alkaline  processing  solution  in  the  presence  of  a 
silver  halide  solvent  and  causing  silver  complexes 
to  diffuse  from  the  emulsion  layer  into  a  non-light- 
sensitive  image-receiving  layer  in  the  presence  of 
development  nuclei  thereby  to  form  a  silver  trans- 
fer  image  in  that  layer,  said  transfer  image  forma- 
tion  occurring  in  the  presence  of  at  least  one  1- 
phenyl-substituted  tetrazole  compound,  which  influ- 
ences  the  density  and  tone  of  said  transfer  image, 
characterized  in  that  said  1-phenyl-substituted 
tetrazole  compound  is  contained  in  said  non-light- 
sensitive  image-receiving  layer  or  a  non-light-sen- 
sitive  hydrophilic  colloid  layer  in  water-permeable 
relationship  therewith  and/or  in  said  alkaline  pro- 
cessing  solution  and  that  it  is  a  1-phenyi-5- 
mercapto-tetrazole  or  a  tautomeric  thione  form 
thereof,  either  of  which  carries,  on  its  1-phenyl 
group,  one  or  two  substituents  chosen  from  the 
group  consisting  of: 

-COOM  or  SO3M,  M  being  hydrogen,  ammonium, 
an  alkali  metal  atom  e.g.  sodium,  potassium  and 
lithium,  or  an  organic  amine,  and  -acylamido  com- 
prising  a  hydrocarbon  group,  e.g.  -NQ-CO-X,  -NQ- 
SCVX,  and  -NH-CO-NQ-X,  Q  being  hydrogen  or 
C-C,  alkyl  such  as  methyl  and  ethyl,  and  X  repre- 
senting  said  hydrocarbon  group,  which  is  selected 
from  the  class  consisting  of: 

-a  straight-chain  or  branched-chain  C,-Ci  alkyl 
group  e.g.  methyl  and  ethyl, 

-an  aryl  group  e.g.  phenyl,  and 

-an  alkenyl  group  e.g.  vinyl, 

5  wherein  said  hydrocarbon  group  may  carry  COOM 
or  -SOjM,  M  having  one  of  the  significances  de- 
fined  above,  and/or  may  be  interrupted  by  at  least 
one  ether  or  thioether  function. 

The  present  invention  also  provides  a  non-light- 
10  sensitive  element  for  use  in  the  DTR-process,  com- 

prising  an  image-receiving  layer  or  a  non-light- 
sensitive  hydrophilic  colloid  layer  in  water-perme- 
able  relationship  therewith,  incorporating  at  least 
one  i-phenyl-5-mercapto-tetrazole  or  a  tautomeric 

76  thione  form  thereof,  the  1-phenyl  group  of  which 
carries  one  or  two  substituents  as  defined  above. 

The  present  invention  also  provides  a  process- 
ing  solution  for  use  in  the  DTR-process,comprising 
at  least  one  1-phenyl-5-mercapto-tetrazole  or  a 

20  tautomeric  thione  form  thereof,  the  1-phenyl  group 
of  which  carries  one  or  two  substituents  as  defined 
above. 

Most  of  the  1-phenyl-5-mercapto-tetrazole 
compounds  as  defined  above  can  be  used  also  in 

25  their  tautomeric  thione  form,  the  hydrogen  atom  of 
the  mercapto  group  then  having  moved  to  the 
vicinal  nitrogen  atom.  It  is  to  be  understood  that  the 
terms  1-phenyl-5-mercapto-tetrazole  and  1-phenyl- 
substituted  tetrazole  used  herein  are  meant  to  in- 

30  elude  the  tautomeric  thione  form. 
It  has  been  established  that  the  1-phenyl-sub- 

stituted  tetrazole  compounds  as  defined  above, 
when  present  in  effective  amounts  in  the  non-light- 
sensitive  image-receiving  layer  and/or  in  the  al- 

35  kaiine  processing  solution  during  the  diffusion 
transfer,  enhance  the  diffusibility  of  the  silver  com- 
plexes,  in  consequence  of  which  the  latter  tend  to 
diffuse  deeper  into  the  image-receiving  layer  be- 
fore  forming  the  diffusion  transfer  image.  As  a 

40  consequence,  the  internal  and  external  light  scat- 
tering  by  the  transfer  image  particles  reach  a  bal- 
ance  that  results  in  an  advantageous,  low  refection, 
which  greatly  adds  to  the  appreciability  of  the 
density  and/or  tone  of  the  image. 

45  In  accordance  with  the  present  invention  at 
least  one  1-phenyl-substituted  tetrazole  compound 
as  defined  above  is  incorporated  into  the  non-light- 
sensitive  image-receiving  layer  and/or  is  added  to 
the  processing  solution. 

so  Representatives  of  1-phenyl-substituted 
tetrazole  compounds  as  defined  above,  which  can 
be  used  in  accordance  with  the  present  invention 
are  listed  in  the  following  Table  1  . 

55 
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TABLE  1 

Compound  Tautomeric   fo rm S u b s t i t u e n t s   on  1-phenyl  g r o u p  

1  5-mercapto   3 - a c e t a m i d o  

2  5 - th ione   3 - ( 2 - m e t h o x y a c e t a m i d o )  

3  5-mercapto   3 - ( 2 - m e t h y 1 t h i o a c e t a m i d o )  

4  5 - th ione   3 - ( 2 - s u l p h o b e n z a m i d o )  

5  5 - th ione   sodium  s a l t   of  3 - ( 2 - s u l p h o b e n z a m i d o )  

6  5-mercapto   4 - ( 2 - s u 1 p h o b e n z a m i d o )  

7  5-mercapto   3 - ( 2 , 5 - d i c a r b o x y b e n z a m i d o )  

8  5-mercapto   3 - ( 2 - c a r b o x y b e n z a m i d o )  

9  5 - th ione   3 - ( 2 - c a r b o x y m e t h o x y a c e t a m i d o )  

10  5-mercapto   4 - ( 2 - c a r b o x y m e t h o x y a c e t a m i d o )  

11  5 - th ione   3 - ( 2 - c a r b o x y m e t h y 1 t h i o a c e t a m i d o )  

12  5 - th ione   4 - ( 2 - c a r b o x y m e t h y 1 t h i o a c e t a m i d o )  

13  5-mercapto   3 - < 3 - c a r b o x y p r o p i o n a m i d o )  

14  5-mercapto   3 - < 3 - c a r b o x y a c r y 1 a m i d o )  

15  5-mercapto   4 - s u l p h o  

16  5 - th ione   4 - c a r b o x y  

18  5-mercapto   3 - c a r b o x y  

19  5 - th ione   3 , 5 - d i c a r b o x y  

20  5-mercapto   4 - a c e t a m i d o  

The  1-phenyl-substituted  tetrazole  compounds 
as  defined  above  can  be  prepared  as  described  in 
Research  Disclosure  N°  24236  of  June  1984, 
pages  274  to  278.  According  to  the  latter  Research 
disclosure  i.a.  1-phenyl-substituted  tetrazole  com- 
pounds  of  this  type  can  be  incorporated  as  fog- 
inhibitors  into  light-sensitive  silver  haiide  emulsions 
including  silver  haiide  emulsions  suited  for  DTR- 
processes  or  they  can  be  added  in  fog-inhibiting 
amounts  to  solutions  for  developing  exposed  silver 
haiide  emulsions. 

In  order  to  make  possible  a  rapid  formation  of 
silver  complexes  with  the  aid  of  the  silver  haiide 
solvent,  the  silver  haiide  of  the  photographic  silver 
haiide  emulsion  of  the  photosensitive  element  used 
in  accordance  with  the  present  invention  preferably 
consists  of  at  least  70  mole  %  of  silver  chloride, 
the  remainder  being  preferably  silver  bromide.  The 
average  silver  haiide  grain  size  can  e.g.  be  in  the 
range  of  200-300  nm. 

A  suitable  coverage  of  silver  haiide  expressed 
in  g  of  silver  nitrate  per  m2  is  in  the  range  of  1  to  5 
g/m2. 

The  binder  of  the  photographic  silver  haiide 
emulsion  layer  preferably  is  gelatin.  But  instead  of 
or  together  with  gelatin,  use  can  be  made  of  one  or 
more  other  natural  and/or  synthetic  hydrophilic  col- 

4Q  loids  e.g.  albumin,  casein,  zein,  poiyvinyl  alcohol, 
alginic  acids  or  salts  thereof,  cellulose  derivatives 
such  as  carboxymethyl  cellulose,  modified  gelatin, 
etc.  The  weight  ratio  of  hydrophilic  colloid  to  silver 
haiide  expressed  as  equivalent  amount  of  silver 

5̂  nitrate  in  the  silver  haiide  emulsion  layer(s)  of  the 
photosensitive  element  can  e.g.  be  between  1:1 
and  10:1. 

In  addition  to  the  binder  and  the  silver  haiide, 
the  photosensitive  element  may  contain  in  the  pho- 

gg  tographic  silver  haiide  emulsion  layer  and/or  in  one 
or  more  layers  in  water-permeable  relationship 
therewith  any  of  the  kinds  of  compounds  customar- 
ily  used  in  such  layers  for  carrying  out  the  DTR- 
process.  Such  layers  may  comprise  e.g.  one  or 

55  more  developing  agents,  coating  aids,  stabilizing 
agents  or  fog-inhibiting  agents  e.g.  as  described  in 
the  GB  Patent  specification  1,007,020  filed  March 
6,  1963  by  Agfa  A.G.  and  in  the  above-mentioned 
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Research  Disclosure  N°  24236  ,  plasticizers, 
development-influencing  agents  e.g.  polyoxyal- 
kylene  compounds,  onium  compounds,  and 
thioether  compounds  as  decribed  in  the  US  Patent 
specifications  2,938,792;  3,021,215;  3,038,805; 
3,046,134;  4,013,471;  4,072,523;  4,072,523; 
4,072,526;  4,292,400,  and  in  the  DE  Patent  speci- 

fication  1,124,354,  hardeners,  spectral  sensitizing 
agents,  etc. 

A  suitable  spectral  sensitizing  agent  for  use  in 
the  photographic  silver  halide  emulsion  layer  is  the 
compound  corresponding  to  the  following  structural 
formula  I: 

( I )  

CH3SO" 

Other  interesting  spectral  sensitizing  agents  for 
use  in  photographic  silver  chloride  emulsions  that 
have  an  average  grain  size  higher  than  0.5  higher 
than  0.5  micrometer  and  that  have  been  hardened 

by  means  of  formaldehyde  are  the  compounds 
corresponding  to  the  following  structural  formulae  II 
and  III: 20 

( I I )  
C l -  

C l -  

CH 

CH--CH--OH 

C l -  

With  respect  to  the  hardening  of  photographic 
hydrophilic  colloid  silver  halide  emulsions  it  has 
been  established  that  vinylsulphonyl  compounds 
described  in,  e.g.  DE-OS  2,749,260,  DE  Patent 
specification  1,808,685,  DE-OS  2,348,194  and  Re- 
search  Disclosure  22,507  of  Jan.  1983,  e.g.  vinyi- 
sulphonyl  compounds  of  the  formula  (CH2=CH- 
SO,),-R.  wherein  R  is  -CH,-CHi-O-CH,-CrV,  -(CH2)- 
n-with  n  is  1  to  6,  or  CH3O(CH2)2-CH  =  ,  unexpect- 
edly  also  have  a  hardening  effect  when  present  in 
acid  coating  conditions  of  said  emulsions. 

The  support  of  the  photosensitive  element 
used  in  accordance  with  the  present  invention  can 
be  any  of  the  support  materials  customarily  em- 
ployed  in  the  art.  They  include  paper,  glass  or  film, 
e.g.  cellulose  acetate  film,  polyvinyl  acetal  film, 
polystyrene  film,  polyethylene  terephthalate  film 

etc.  as  well  as  metal  supports  and  metal  supports 
laminated  on  both  sides  with  paper.  Paper  supports 
coated  on  one  or  both  sides  with  an  Alpha-olefin 
polymer,  e.g.  polyethylene,  are  used  preferably.  In 
order  to  compensate  for  the  curling  tendency  of  the 
photosensitive  element,  one  side  of  its  support  can 
be  coated  with  a  polyethylene  layer,  whose  specific 
density  and/or  thickness  differ  from  those  mea- 
sured  at  the  other  side  of  the  support.  This  com- 
pensation  for  the  curling  tendency  can  be  improved 
by  application  of  a  hydrophilic  colloid  anti-curling 
layer  optionally  incorporating  matting  agents. 

The  emulsion-coated  side  of  the  photosensitive 
element  can  be  provided  with  a  top  layer  that 
contains  water-permeable  colloids.  Such  top  layer 
will  usually  be  free  of  gelatin.  It  must  be  of  such 
nature  that  the  diffusion  is  not  inhibited  or  re- 

45 

so 

55 
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strained.  Such  layer  may  act  e.g.  as  an  antistress 
layer.  Appropriate  water-permeable  binding  agents 
for  the  layer  coated  on  top  of  the  photographic 
silver  halide  emulsion  layer  are  e.g.  methyl  cel- 
lulose,  the  sodium  salt  of  carboxymethyl  cellulose, 
hydroxyethyl  cellulose,  hydroxyethyl  starch, 
hydroxypropyl  starch,  sodium  aiginate,  gum 
tragacanth,  starch,  polyvinyl  alcohol,  poiyacrylic 
acid,  polyacrylamide,  polyvinyl  pyrrolidone,  polyox- 
yethylene,  copoly(methylvinylether/maleic  acid), 
etc.  The  thickness  of  this  layer  depends  on  the 
nature  of  the  colloid  used.  Such  layer,  if  present, 
may  be  transferred  at  least  partially  to  the  image- 
receiving  layer  when  the  DTR-process  comes  to  an 
end. 

The  silver  halide  emulsion  of  the  photosensitive 
element  used  in  accordance  with  the  present  in- 
vention  is  prepared  in  a  known  way  by  precipitation 
reaction  of  halides,  e.g.  ammonium  halide,  potas- 
sium,  sodium,  lithium,  cadmium  and  strontium  ha- 
lide  with  silver  salts,  e.g.  silver  nitrate,  in  a  hydro- 
philic  protective  binder,  preferably  gelatin.  In  case 
developing  agents  are  to  be  incorporated  into  the 
silver  halide  emulsion,  they  are  added  to  the  emul- 
sion  composition  preferably  after  the  chemical  rip- 
ening  stage  following  the  washing  of  the  emulsion. 

The  DTR-image  can  be  formed  in  the  image- 
receiving  layer  of  a  so-called  single-support-ele- 
ment,  also  called  mono-sheet  element,  which  con- 
tains  the  photographic  silver  halide  emulsion  layer- 
(s)  and  the  image-receiving  layer  in  water-perme- 
able  relationship,  e.g.  on  top  of  each  other,  or  the 
DTR-image  can  be  formed  in  an  image-receiving 
layer  of  a  separate  element,  which  is  brought  into 
contact  with  the  photosensitive  element  preparatory 
to  the  silver  complex  diffusion. 

Examples  of  mono-sheet  elements  comprising 
a  light-shielding  pigment  layer  have  been  de- 
scribed  in  the  DE  Patent  specification  1,772,603 
and  the  US  Patent  specifications  3,629,054  and 
3,928,037. 

in  the  case  of  a  separately  supported  image- 
receiving  layer  this  layer  can  be  coated  on  an 
opaque  or  transparent  support,  which  can  be  one 
of  the  supports  described  hereinbefore  for  the  pho- 
tosensitive  element. 

it  is  also  possible  to  obtain  at  least  two  transfer 
images  from  one  silver  halide  emulsion  during  only 
one  single  imbibition  step  by  the  combined  use  of 
a  mono-sheet  element  and  a  second  element  com- 
prising  a  separately  supported  image-receiving  lay- 
er.  In  that  case  the  mono-sheet  element  may  con- 
sist  of  a  layer  pack  comprising  in  the  given  order:  a 
transparent  film  support  e.g.  a  polyethylene  tereph- 
thalate  support,  an  image-receiving  layer,  a  light- 
shielding  pigment  layer  e.g.  a  layer  containing 
titanium  oxide,  and  a  silver  halide  emulsion  layer 
e.g.  a  negative-working  silver  halide  emulsion  layer, 

whereas  the  second  element  may  comprise  a 
transparent  film  support  e.g.  a  polyethylene  tereph- 
thalate  support,  and  an  image-receiving  layer.  For 
anti-curling  purposes  as  well  as  for  convenience 

5  the  film  support  may  carry  an  image-receiving  lay- 
er  on  either  side.  It  is  self-evident  that  the  mono- 
sheet  element  as  well  the  second  element  may 
comprise  other  conventional  layers  e.g.  subbing 
layers. 

w  The  image-receiving  layer(s)  or  (a)  layer(s)  ad- 
jacent  thereto  and  in  water-permeable  relationship 
therewith  may  contain  one  or  more  agents  for 
promoting  the  reduction  of  the  diffusing  silver  com- 
plexes  into  metallic  silver,  these  agents  being 

75  called  development  nuclei.  Such  development 
nuclei  have  been  described  in  the  above-men- 
tioned  book  by  A.  Rott  and  E.  Weyde  on  pages  54- 
57.  Suitable  development  nuclei  are  e.g.  colloidal 
silver,  heavy  metal  sulphides  e.g.  cobalt  sulphide, 

20  zinc  sulphide,  nickel  sulphide,  silver  nickel  sul- 
phide.  A  preferred  type  of  development  nuclei  are 
silver  nickel  sulphide  nuclei.  The  development 
nuclei  can  also  be  incorporated  into  the  processing 
liquid  as  described  in  GB  Patent  specification 

25  1,001,558,  filed  April  13,  1962  by  Gevaert  Photo- 
Producten  N.V. 

The  1-phenyl-substituted  tetrazole  compounds 
as  defined  above  can  be  incorporated  into  the  non- 
light-sensitive  image-receiving  layer  in  amounts  of 

30  1  mg  to  200  mg  per  ms.  Preferably,  they  are 
incorporated  into  the  non-light-sensitive  image-re- 
ceiving  layer  in  amounts  of  10  mg  to  100  mg  per 
m2.  They  can  also  be  incorporated  in  equivalent 
operative  amounts  into  a  non-light-sensitive  hydro- 

35  philic  colloid  layer  that  is  in  water-permeable  rela- 
tionship  with  the  image-receiving  layer. 

In  one  or  more  layers  of  the  non-light-sensitive 
element  comprising  an  image-receiving  layer,  sub- 
stances  can  be  incorporated,  which  play  a  contribu- 

40  tory  part  in  the  formation  of  the  diffusion  transfer 
images.  Such  substances  include  black-toning 
agents,  e.g.  those  described  in  GB  Patent  speci- 
fication  561,875,  filed  December  3,  1942  by  llford 
Ltd.  and  in  BE  Patent  specification  502,525  filed 

«  April  12,  1951  by  Agfa  A.G. 
The  image-receiving  layer  may  consist  of  or 

comprise  any  of  the  binders  mentioned  herein- 
before  for  the  silver  halide,  gelatin  being  the  pre- 
ferred  binder  for  the  image-receiving  layer. 

so  The  non-light-sensitive  element  may  in  the 
image-receiving  layer  or  in  a  hydrophilic  colloid 
layer  in  water-permeable  relationship  therewith 
comprise  a  silver  halide  solvent,  e.g.  sodium 
thiosulphate  in  an  amount  of  approximately  0.1  g  to 

55  approximately  4  g  per  m2. 
The  non-light-sensitive  element  may  in  the 

image-receiving  layer  or  in  a  hydrophilic  colloid 
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layer  in  water-permeable  relationship  therewith 
comprise  colloidal  silica. 

The  image-receiving  layer  may  have  been  har- 
dened  to  achieve  enhanced  mechanical  strength. 
Appropriate  hardening  agents  for  hardening  the 
natural  and/or  synthetic  hydrophilic  colloid  binding 
agents  in  the  image-receiving  layer  include  e.g. 
formaldehyde,  giyoxal,  mucochloric  acid,  and 
chrome  alum.  Hardening  can  also  be  effected  by 
incorporating  a  hardener  precursor  in  the  image- 
receiving  layer,  the  hardening  of  the  hydrophilic 
colloid  therein  being  triggered  by  the  treatment 
with  the  alkaline  processing  liquid.  Other  suitable 

hardening  agents  for  hardening  the  hydrophilic  col- 
loid  binding  agents  in  the  image-receiving  layer  are 
vinylsulphonyl  hardeners  such  as  those  described 
hereinbefore  for  the  hardening  of  photographic  hy- 

5  drophilic  colloid  silver  halide  emulsions. 
The  image-receiving  layer  may  also  comprise 

plasticizers,  optical  brighteners,  and  substances 
improving  its  adherence  to  the  support. 

The  adherence  to  resin  film  supports  or  paper 
10  supports  of  layers  containing  colloidal  silica  (SiO2) 

can  be  improved  with  epoxysilane  compounds,  e.g. 
a  compound  having  the  following  structural  formula 
IV: 

a  ^ 3  

H2C  —  tH-CH2-O-(  CH2  )  3-S  i  -OCH3 

OCH3 

( IV)  

For  instance  the  adherence  of  an  image-receiv- 
ing  layer  to  a  film  or  paper  support  can  be  im- 
proved  considerably  by  the  presence  in  such 
image-receiving  layer  of  a  combination  of  colloidal 
silica  and  an  above-mentioned  epoxysilane.  A  pre- 
ferred  combination  is  that  of  silica  and  the  epox- 
ysilane  corresponding  to  formula  IV.  This  specific 
combination  is  called  SiCVepoxysilane  hereinafter. 
The  adherence  can  also  be  improved  with  a 
dihydroxybenzene  e.g.  resorcinol  and/or  with  suc- 
cinimide.  The  adherence  can  be  further  improved 
by  combining  colloidal  silica,  an  epoxysilane,  a 
dihydroxybenzene,  and  succinimide  in  the  image- 
receiving  layer. 

It  is  also  found  surprisingly  that,  when  at  least 
one  of  the  group  consisting  of  the  combination  of 
colloidal  silica  and  an  epoxysilane  e.g.  the  above- 
mentioned  SiCVepoxysilane  combination,  a 
dihydroxybenzene,  and  succinimide  was  incorpo- 
rated  into  the  image-receiving  layer  and/or  into  a 
hydrophilic  colloid  covering  layer  coated  thereon 
and  in  water-permeable  relationship  therewith,  the 
reflection  density  of  the  image  obtained  was  en- 
hanced.  An  even  more  enhanced  reflection  density 
can  be  achieved  advantageously  by  combining  the 
use  of  at  least  one  density-and  tone-controlling 
compound  in  accordance  with  the  present  invention 
with  the  use  of  at  least  one  of  the  group  consisting 
of  the  combination  of  colloidal  silica  and  an  epox- 
ysilane  e.g.  the  above-mentioned  SiCVepoxysilane 
combination,  a  dihydroxybenzene,  and  succinimide 
in  the  image-receiving  layer  and/or  in  a  hydrophilic 
colloid  covering  layer  coated  thereon  and  in  water- 
permeable  relationship  therewith. 

Furthermore,  the  combination  of  colloidal  silica 
(SiO2)  with  epoxysilane  compounds,  e.g.  the  com- 
pound  having  the  above  structural  formula  IV  also 

offers  a  very  interesting  non-diffusing  hardener 
composition  for  use  in  hydrophilic  colloid  covering 
layers  or  antistress  layers  of  photographic  silver 

25  halide  emulsion  layers. 
The  non-light-sensitive  element  may,  in  the 

image-receiving  layer  in  operative  contact  with  the 
developing  nuclei,  contain  thioether  compounds 
such  as  those  described  in  GE  Patent  specification 

3,,  1,124,354,  in  US  Patent  specifications  4,013,471 
and  4,072,526,  and  in  the  published  EU  Patent 
application  0,026,520. 

The  non-light-sensitive  element  comprising  an 
image-receiving  layer  may  be  provided  with  print- 

35  ing  matter,  e.g.  with  any  type  of  recognition  data 
applied  by  any  type  of  conventional  printing  pro- 
cess  such  as  offset  printing,  intaglio  printing,  etc. 

For  further  information  relevant  to  the  composi- 
tion  of  the  image-receiving  layer  there  can  be  re- 

^  ferred  to  the  above-mentioned  book  by  Andre*  Rott 
and  Edith  Weyde  p.50-65. 

Preferred  image-receiving  layer  compositions 
for  use  in  accordance  with  the  present  invention 
comprise  gelatin  as  binding  agent,  silver  nickel 

^  sulphide  development  nuclei,  and  at  least  one  1- 
phenyl-substituted  tetrazole  compound  as  defined 
above. 

The  processing  solution  for  effecting  the  devel- 
opment  of  the  exposed  silver  halide  in  the  emul- 

50  sion  layer  of  the  photosensitive  element  and  the 
diffusion  transfer  of  the  silver  complexes  to  the 
non-light-sensitive  image-receiving  layer  is  an  al- 
kaline  solution. 

The  1-phenyl-substituted  tetrazole  compounds 
55  as  defined  above  can  be  added  to  the  alkaline 

processing  solution  in  amounts  of  5  mg  to  500  mg 
per  litre.  Preferably,  they  are  added  thereto  in 
amounts  of  10  mg  to  100  mg  per  litre. 
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The  developing  agent  or  a  mixture  of  develop- 
ing  agents  can  be  incorporated  into  the  alkaline 
processing  solution  and/or  into  the  photosensitive 
element  comprising  a  photographic  silver  halide 
emulsion  layer  and/or  into  the  non-light-sensitive 
element  comprising  an  image-receiving  layer. 
When  incorporated  into  the  photosensitive  element, 
the  developing  agent(s)  can  be  present  in  the  silver 
halide  emulsion  layer  or  are  preferably  present  in  a 
hydrophilic  colloid  layer  in  water-permeable  rela- 
tionship  therewith,  e.g.  in  an  anti-halation  layer  ad- 
jacent  to  the  silver  halide  emulsion  layer  of  the 
photosensitive  element.  When  incorporated  into  the 
non-light-sensitive  element  comprising  an  image- 
receiving  layer,  the  developing  agent(s)  can  be 
present  in  the  image-receiving  layer  or  in  a  hydro- 
philic  colloid  layer  in  water-permeable  relationship 
therewith.  In  case  the  developing  agent  or  a  mix- 
ture  of  developing  agents  is  contained  in  the  pho- 
tosensitive  element  and/or  in  the  non-light-sensitive 
element,  the  processing  solution  is  merely  an 
aqueous  alkaline  solution  that  initiates  and  activates 
the  development. 

Suitable  developing  agents  for  the  exposed 
silver  halide  are  e.g.  hydroquinone-type  and  1- 
phenyl-3-pyrazolidone-type  developing  agents  as 
well  as  p-monomethylaminophenol. 

The  silver  halide  solvent,  preferably  sodium 
thiosulphate,  can  be  incorporated  into  the  non-light- 
sensitive  element  as  mentioned  above,  but  also 
integrally  or  partly  into  the  alkaline  processing  solu- 
tion.  When  present  in  the  alkaline  processing  solu- 
tion,  the  amount  of  silver  haiide  solvent  is  in  the 
range  of  e.g.  10  g/l  to  50  g/l. 

The  alkaline  processing  solution  usually  con- 
tains  alkaline  substances  such  as  tribasic  phos- 
phate,  preserving  agents  e.g.  sodium  sulphite, 
thickening  agents  e.g.  hydroxyethylcellulose  and 
carboxymethylcellulose,  fog-inhibiting  agents  such 
as  potassium  bromide,  silver  halide  solvents  e.g. 
sodium  or  ammonium  thiosulphate,  black-toning 
agents  especially  heterocyclic  mercapto  com- 
pounds.  The  pH  of  the  processing  solution  is  pref- 
erably  in  the  range  of  10  to  14. 

With  respect  to  alkaline  substances  for  use  in 
the  alkaline  processing  solution,  combinations  of 
sodium  carbonate  with  sodium  hydroxide  and/or  2- 
methylamino-ethanol  were  found  to  be  advanta- 
geous  because  of  improved  buffering  action  and 
retarded  exhaustion  of  the  processing  solution. 

For  particulars  about  exposure  and  developing 
apparatus,  which  may  be  applied  in  the  DTR-pro- 
cess  according  to  the  present  invention  reference 
is  made  e.g.  to  "Photographic  Silver  Halide  Diffu- 

sion  Processes"  by  A.Rott  and  E.Weyde,  Focal 
Press  London,  New  York  1972  and  to  patent  litera- 
ture  cited  therein. 

The  photographic  elements  for  use  in  accor- 
5  dance  with  the  present  invention  can  be  used  in 

the  form  of  roll  film  or  sheet  film  or  in  the  form  of  a 
filmpack  e.g.,  for  in-camera-processing. 

The  photographic  elements  used  in  accordance 
with  the  present  invention  can  also  be  destined  for 

70  the  production  of  identification  documents  accord- 
ing  to  the  DTR-process.  Such  identification  docu- 
ments  contain  a  photograph  and/or  identification 
data  formed  by  diffusion  transfer  in  an  image- 
receiving  layer  on  a  polyethylene-covered  paper 

75  support,  which  to  exclude  any  forgery  by  alteration 
of  the  identification  data  and/or  photograph,  is  lami- 
nated  to  a  transparent  protective  cover  sheet.  The 
transparent  protective  cover  sheet  usually  is  a  ther- 
moplastic  resin  sheet  such  as  a  polyester  film 

20  sheet,  e.g.  a  polyethylene  terephtalate  film  sheet, 
which  is  coated  with  polyethylene  at  the  side  that  is 
to  be  laminated  against  the  image-receiving-layer 
carrying  the  identification  data.  It  has  been  exper- 
ienced  unfortunately  that  the  unwinding  of  such 

25  polyethylene-coated  polyester  film  sheet,  when  in 
wound  up  condition  on  reels,  is  rather  difficult  be- 
cause  the  rear  polyester  side  of  the  film  sheet 
tends  to  stick  to  the  opposite  polyethylene-coated 
side.  To  avoid  this  disturbing  sticking  the  rear 

30  polyester  side  of  the  film  sheet  can  be  coated  with 
a  very  thin  antisticking  layer  prior  to  the  application 
of  the  polyethylene  coating  to  the  front  side  and 
before  the  transverse  stretching  of  the  polyester 
film  sheet. 

35  The  following  examples  illustrate  the  present 
invention.  The  ratios  and  percentages  given  therein 
are  by  weight  unless  otherwise  stated.  The  com- 
pound  numbers  used  in  these  examples  denote  the 
compounds  identified  by  those  numbers  in  Table  1 

40  herein. 

EXAMPLE  1 

45  A  gelatin  silver  chloride  emulsion  (gelatin/silver 
nitrate  =  1.67),  hardened  in  the  usual  way  with 
formaldehyde,  was  coated  at  45  °C  on  a 
polyethylene-covered  paper  support  of  140  g  per 
m*  in  such  a  way  that  an  amount  of  silver  chloride 

so  equivalent  to  0.6  g  of  silver  nitrate  is  present  per 
m2. 

The  dry  emulsion  layer  was  covered  with  the 
following  top  layer  composition  at  a  ratio  of  1  I  per 
20  m2  and  a  temperature  of  45  °C: 

55 

45 
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d e m i n e r a l i z e d   w a t e r  

hydroxye thy l   s t a r ch   having  a  s u b s t i t u t i o n   d e g r e e  
of  0.27  hydroxye thy l   g r o u p s  
e t h a n o l  

1  -pheny  1  - 3 - p y r a z o l   i  done 

h y d r o q u i n o n e  

20%  aqueous  f o r m a l d e h y d e  

800  ml 

40  g 
200  ml 

5  g 
10  g 
10  ml 

The  resulting  photosensitive  element  was 
image-wise  exposed  and  then  moistened,  at  the 

emulsion  side  only,  with  the  following  processing 
solution: 

d e m i n e r a l i z e d   w a t e r  

sodium  p h o s p h a t e  

anhydrous  sodium  s u l p h i t e  

anhydrous  sodium  t h i o s u l p h a t e  

1000  ml 

75  g 
40  g 
40  g 

After  3  to  5  s  the  moistened  photosensitive 
element  was  brought  in  contact  for  8  s  with  the 
image-receiving  layer  of  a  non-light-sensitive  ele- 
ment,  prepared  by  coating  a  paper  support  of  110 

g/m2  on  both  sides  with  polyethylene  at  a  ratio  of 
15  g/m2  per  side,  treating  it  with  a  corona  di- 
scharge,  and  applying  the  following  composition 
thereto  at  a  ratio  of  15  m2/l: 

25 

d e m i n e r a l i z e d   water  750  ml 

g e l a t i n   45  g 
s i l v e r   s u l p h i d e / n i c k e l   su lph ide   development   nuclei   7  g 

2%  aqueous  s o l u t i o n   of  d e n s i t y / t o n e - c o n t r o l l i n g   compound  7.5  ml 

saponin  10  g 

i s o o c t y l - /   Q   \-0<CH2CH20>8Crl2C00Na 5  g 

8.5  ml 

1000  ml 

20%  aqueous  f o r m a l d e h y d e  

d e m i n e r a l i z e d   water  to  make 

After  separation  of  the  contacting  elements  the 
transmission  density  (Dtr),  the  saturation  density 
(Ds),  and  the  reflection  density  (DRF)  of  the  transfer 
image  were  measured.  Saturation  density  is  the 
highest  reflection  density  obtained  in  a  transfer 
image  of  a  step  wedge.  It  is  found  in  the  areas  of 
lower  amounts  of  transferred  silver. 

The  production  of  transfer  images  by  means  of 
the  above  described  elements  and  processing  so- 

lution  according  to  the  DTR-process  was  repeated 
several  times  in  the  same  way  except  that  the 
density-and  tone-controlling  compound  was  modi- 
fied  as  indicated  in  the  following  Table  2.  The  term 
blank  means  that  in  that  particular  case  no  density- 
and  tone-controlling  compound  was  present  in  the 
image-receiving  layer.  Compound  A  is  a  compari- 
son  compound,  which  is  the  commonly  known  1- 
phenyl-5-mercaptotetrazole. 

50 

SS 
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TABLE  2 

Densi ty-   and  tone-   ^ t r *   (DS*  (DRF* 
c o n t r o l l i n g   compound 

Blank  3.30  1.80  1 .67  

Compound  A  1.89  1.82  1 .78  

Compound  4  2.80  1.99  1 .85  

Compound  7  3.08  1.92  1 . 8 0  

Compound  8  2.82  2.20  1 . 9 5  

Compound  9  3.00  1.98  1 . 8 4  

Compound  11  3.38  2.12  1.81 

Compound  13  2.89  2.14  1 . 9 6  

Compound  14  2.69  2.14  1 .95  

25 In  Table  2  the  values  listed  for  (Djr)  have  been 
obtained  after  deduction  of  0.66  for  the  density  of 
the  paper  support. 

The  results  listed  in  Table  2  show  that  the 
reflection  density  (DRF)  measured  on  the  transfer 
images  obtained  with  density-and  tone-controlling 
compounds  4,  7,  8,  9,  11,  13,  and  14  according  to 
the  present  invention  is  higher  than  that  of  the 
blank  and  of  the  comparison  compound  A.  The 
transmission  densities  (Djr  )  are  not  substantially 
decreased.  Djr  obtained  with  comparison  com- 
pound  A  is  too  low.  The  saturation  density  (Ds)  of 
compounds  4,  7,  8,  9,  11,  13,  and  14  is  higher  than 
that  of  the  blank  and  of  the  comparison  compound 
A. 

The  gradation  obtained  with  the  blank  and  with 
compounds  4,  7,  8,  9,  11,  13,  and  14  was  steep 

with  a  gamma  exceeding  15.  Compound  A,  how- 
ever,  had  a  negative  effect  on  the  gradation,  the 
gamma  averaging  only  8. 

30  EXAMPLE  2 

Photosensitive  elements  were  exposed  image- 
wise  and  moistened  with  a  processing  solution,  as 
described  in  Example  1. 

The  moistened  photosensitive  elements  were 
brought  in  contact  for  8  s  with  non-light-sensitive 
elements  prepared  by  coating  polyethylene-cov- 
ered  paper  support  as  described  in  Example  1  with 
the  following  composition  at  a  ratio  of  1  I  per  23.5 

35 

40 

d e m i n e r a l i z e d   w a t e r  

g e l a t i n  

s i l v e r   s u l p h i d e / n i c k e l   su lph ide   development   n u c l e i  

s a p o n i n  

d e n s i t y -   and  t o n e - c o n t r o l l i n g   compound 

925  ml 

47  g 
16.5  g 

2  g 
7  x  10~5  mol/m2 

While  still  wet  the  resulting  layer  was  coated 
with  the  following  composition  at  a  ratio  of  1  I  per 
66  m2: 55 
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d e m i n e r a i i z e d   w a t e r  

g e l a t i n  

201  aqueous  f o r m a l d e h y d e  

964  ml 

20  g 
8.5  ml 

12  g i s o o c t y l - /   Q  -O(CH2CH2O)gCH2COONa 

After  separation  of  the  contacting  elements,  - 
(Dtr),  (Ds),  and  (DRF)  of  the  transfer  images  were 
measured. 

The  production  of  transfer  images  by  means  of 
the  above  described  elements  and  processing  so- 
lution  according  to  the  DTR-process  was  repeated 
several  times  in  the  same  way,  except  that  the 

density-and  tone-controlling  compound  was  modi- 
fied  as  indicated  in  the  following  Table  3.  The  term 
blank  means  that  in  that  particular  case  no  density- 
and  tone-controlling  compound  was  present  in  the 
image-receiving  layer.  Compound  A  is  the  com- 
monly  known  1  -phenyl-5-mercaptotetrazole. 

75 

TABLE  3 

D e n s i t y -   and  t o n e -  

c o n t r o l l i n g   compound 

Blank  

Compound  A 

Compound  4 

Compound  9 

Compound  14 

(DTR)  (Ds)  (DRp)  Image  t o n e  

3.11  1.73  1.64  brownish   b l a c k  
1-89  1.72  1.68  brownish  b l a c k  

2.76  1.96  1.84  n e u t r a l   b l a c k  

2.90  1.85  1.77  n e u t r a l   b l a c k  

2.84  1.93  1.90  n e u t r a l   b l a c k  

In  Table  3  the  values  listed  for  (Dtr)  have  been 
obtained  after  deduction  of  0.66  for  the  density  of 
the  paper  support. 

The  results  listed  in  Table  3  show  that  the 
reflection  density  (DRF)  measured  on  the  transfer 
images  obtained  with  density-and  tone-controlling 
compounds  4,  9,  and  14  according  to  the  present 
invention  is  higher  than  that  of  the  blank  and  of  the 
comparison  compound  A.  The  transmission  den- 
sities  (D  tr)  are  not  substantially  decreased.  The 
saturation  density  (D  s)  of  compounds  4,  9,  and  14 
is  higher  than  that  of  the  blank  and  of  the  compari- 
son  compound  A. 

The  tone  of  the  transfer  images  obtained  with 
the  blank  and  with  comparison  compound  A  is 
brownish  black,  which  suggests  that  light  impinging 
thereon  is  scattered  at  the  very  surface  of  the 
images  and  thus  gives  rise  to  an  unpleasant  bronz- 

ing  effect.  In  contrast,  the  tone  of  the  transfer 
images  obtained  with  compounds  4,  9,  and  14  is  a 
pleasant  neutral  black  in  consequence  of  the  scat- 
tering  of  incident  light  on  image  particles  that  lie 
deeper  in  the  transfer  image. 40 

Example  3 

Photosensitive  elements  were  exposed  image- 
wise  and  moistened  with  a  processing  solution,  as 
described  in  Example  1  . 

The  moistened  photosensitive  elements  were 
brought  in  contact  for  30  s  with  non-light-sensitive 
elements  prepared  by  coating  polyethylene-cov- 
ered  paper  support  as  described  in  Example  1  with 
the  following  composition  at  a  ratio  of  1  I  per  28.6 

45 

so 

55 
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g e l a t i n   34.7  g 
s i l v e r   s u l p h i d e / n i c k e l   su lph ide   development   nucle i   22.9  g 
sodium  i s o t e t r a d e c y l   s u l p h a t e   2  g 
201  aqueous  fo rmaldehyde   3.7  ml 

d e n s i t y -   and  t o n e - c o n t r o l l i n g   compound  40  mg/m 

succ in imide   ( * )  

d e m i n e r a i i z e d   water   in  an  amount  s u f f i c i e n t   to  make  1  1 

and  coating  the  resulting  image-receiving  layer 
while  still  wet  with  the  following  composition  for  an 
antistress  layer  at  a  ratio  of  1  I  per  50  m2: 

75 

20 

g e l a t i n  

201  aqueous  f o r m a l d e h y d e  

sodium  i s o t e t r a d e c y l   s u l p h a t e  

p e r f l u o r o c a p r y l i c   a c i d  

aqueous  d i s p e r s i o n   of  SiO2 

0.7  g / n f  

3.5  ml 

10  g 
2  g 

<*) 

mixture  c o n s i s t i n g   of  855  ml  of  aqueous  d i s p e r s i o n   (301  s o l i d s )   o f  

SiO-  and  145  ml  of  1  par t   of  e p o x y s i l a n e   having  the  s t r u c t u r a l  

formula  IV  given  above  and  19  pa r t s   of  e thanol   (* )  

d e m i n e r a l i z e d   water  in  an  amount  s u f f i c i e n t   to  make  1  1 

(*)  means  tha t   the  amount  is  shown  in  Table  4  h e r e i n a f t e r .  

45 

50 

After  separation  of  the  contacting  elements,  the 
values  for  (Dtr)  and  (DRF)  of  the  transfer  images 
were  measured  and  the  colour  of  the  light  viewed 
in  transmission  through  the  transfer  images  was 
evaluated. 

The  production  of  transfer  images  by  means  of 
the  above  described  elements  and  processing  so- 
lution  according  to  the  DTR-process  was  repeated 
several  times  in  the  same  way,  except  that  (1)  the 
nature  of  the  density-and  tone-controlling  com- 
pound  differed  as  shown  in  the  following  Table  4 

55 
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and  that  (2)  the  amount  of  succinimide,  the  amount 
of  aqueous  dispersion  of  SiO2,  and  the  amount  of 
the  SiOj/epoxysiiane  combination  were  as  shown  in 
Table  4.  The  term  blank  means  that  in  that  particu- 

lar  case  no  density-and  tone-controlling  compound, 
no  succinimide,  no  aqueous  dispersion  of  SiO2,  nor 
the  SiOj/epoxysilane  combination  were  present  in 
the  image-receiving  layer  and  the  antistress  layer. 

TABLE  4 

Non-1  I g h t - s e n s i t i v e  

Element  c o m p r i s i n g  

<DTR> (DRF> T r a n s m i t t e d  

t o n e  

Blank  3 .51  1 . 6 7  r e d  

+  Compd.5 

+  Compd.5  +  10  mg/m2  s u c c i n i m i d e  

+  Compd.5  +  S iO2<l /3rd   of  the  g e l a t i n )  

+  Compd.5  +  39  mg  S i 0 2 / e p o x y s i l a n e   m i x t .  

+  Compd.14 

+  Compd.14  +  100  mg/m2  s u c c i n i m i d e  

+  Compd.14  +  S iO2<l /3rd   of  the  g e l a t i n )  

+  Compd.14  +  39  mg  S i 0 2 / e p o x y s i l a n e   m i x t .  

2.35  1.74  neu t r a l   g r e y  
2.72  1.79  n e u t r a l   g r e y  
2.48  1.79  neu t r a l   g r e y  
2.43  1.81  neu t r a l   g r e y  

2.75  1.72  neu t r a l   g r e y  
3.05  1.76  neu t r a l   g r e y  
2.67  1.87  neu t r a l   g r e y  
2.61  1.86  neu t r a l   g r e y  

In  Table  4  the  values  listed  for  (Dm)  have  been 
obtained  after  deduction  of  0.66  for  the  density  of 
the  paper  support. 

The  results  listed  in  Table  4  show  that  the 
reflection  density  (DRF  measured  on  the  transfer 
images  obtained  with  density-and  tone-controlling 
compounds  5  and  14  according  to  the  present 
invention  is  higher  than  that  of  the  blank.  The 
supplemental  presence  of  succinimide  in  the 
image-receiving  layer  or  of  aqueous  dispersion  of 
SiO,  or  mixture  of  SiO,  and  epoxysilane  in  the 
antistress  layer  gave  an  even  higher  increase  of 
the  reflection  density  (DRF).  The  transmission  den- 
sities  (D-tr)  are  not  substantially  decreased. 

The  tone  of  the  transfer  image  obtained  with 
the  blank  is  red  to  reddish  brown,  which  suggests 
that  light  impinging  thereon  is  scattered  at  the  very 
surface  of  the  images  and  thus  gives  rise  to  an 
unpleasant  toning  effect.  In  contrast,  the  tone  of  the 
transfer  images  obtained  with  compounds  5  and  14 
is  a  pleasant  neutral  grey  in  consequence  of  the 
scattering  of  incident  light  on  image  particles  that 
lie  deeper  in  the  transfer  image. 

Claims 

35  1.  Method  of  making  a  DTR-image  comprising 
image-wise  exposing  a  photosensitive  element 
comprising  a  photographic  silver  halide  emulsion 
layer,  developing  the  exposed  emulsion  layer  with 
the  aid  of  an  alkaline  processing  solution  in  the 

40  presence  of  a  silver  halide  solvent  and  causing 
silver  complexes  to  diffuse  from  the  emulsion  layer 
into  a  non-light-sensitive  image-receiving  layer  in 
the  presence  of  development  nuclei  thereby  to 
form  a  silver  transfer  image  in  that  layer,  said 

46  transfer  image  formation  occurring  in  the  presence 
of  at  least  one  1-phenyl-substituted  tetrazole  com- 
pound,  which  influences  the  density  and  tone  of 
said  transfer  image,  characterized  in  that  said  1- 
phenyl-substituted  tetrazole  compound  is  contained 

so  in  said  non-fight-sensitive  image-receiving  layer  or 
a  non-light-sensitive  hydrophilic  colloid  layer  in 
water-permeable  relationship  therewith  and/or  in 
said  alkaline  processing  solution  and  that  it  is  a  1- 
phenyl-5-mercapto-tetrazole  or  a  tautomeric  thione 

55  form  thereof,  either  of  which  carries,  on  its  1- 
phenyl  group,  one  or  two  substituents  chosen  from 
the  group  consisting  of: 

13 
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tetrazole  compound  is  present  in  said  image-re- 
ceiving  layer  in  an  amount  ranging  from  10  mg  to 
100  mg  per  m2. 

4.  A  non-light-sensitive  element  according  to 
claim  2  or  3, 

characterized  in  that  said  image-receiving  layer 
and/or  said  non-light-sensitive  hydrophilic  colloid 
layer  in  water-permeable  relationship  therewith  also 
comprises  at  least  one  of  the  group  consisting  of 
the  combination  of  colloidal  silica  and  an  epox- 
ysiiane,  a  dihydroxybenzene,  and  succinimide. 

5.  A  non-light-sensitive  element  according  to 
claim  4, 

characterized  in  that  said  image-receiving  layer 
comprises  succinimide  and  that  said  non-light-sen- 
sitive  hydrophilic  colloid  layer  in  water-permeable 
relationship  with  said  image-receiving  layer  com- 
prises  colloidal  silica  and/or  the  combination  of 
colloidal  silica  and  an  epoxysilane. 

6.  A  non-light-sensitive  element  according  to 
claim  4  or  5, 

characterized  in  that  said  epoxysilane  corresponds 
to  the  structural  formula  IV: 

-C00M  or  SO3M,  M  being  hydrogen,  ammonium, 
an  alkali  metal  atom,  or  an  organic  amine,  and 

-acylamido  comprising  a  hydrocarbon  group  se- 
lected  from  the  class  consisting  of:  5 

-a  straight-chain  or  branched-chain  C,-C8  alkyl 
group, 

-an  aryl  group,  and  70 

-an  alkenyl  group, 

wherein  said  hydrocarbon  group  may  carry  COOM 
or  -SO3M,  M  having  one  of  the  significances  de-  is 
fined  above,  and/or  may  be  interrupted  by  at  least 
one  ether  or  thioether  function. 

2.  Non-light-sensitive  element  for  use  in  the 
DTR-process, 

20 
comprising  an  image-receiving  layer  or  a  non-light- 
sensitive  hydrophilic  colloid  layer  in  water-perme- 
able  relationship  therewith,  incorporating  at  least 
one  1-phenyl-substituted  tetrazole  compound,  char- 
acterized  in  that  said  1-phenyl-substituted  tetrazole  25 
compound  is  a  compound  as  defined  in  claim  1. 

3.  A  non-light-sensitive  element  according  to 
claim  2, 

characterized  in  that  said  1-phenyl-substituted  30 

. A ,   
™ 3  

H 0 c O c H - C r L - 0 - <   CrL  )  ,-S  i  -OCrL (IV)  "2 '3  \  
OCH. 

7.  A  non-light-sensitive  element  according  to 
any  of  claims  2  to  6  characterized  in  that  it  con-  *° 
tains  silver  nickel  sulphide  development  nuclei. 

8.  Processing  solution  for  use  in  the  DTR- 
process,  comprising  at  least  one  1-phenyl-substi- 
tuted  tetrazole  compound,  characterized  in  that 
said  1-phenyl-substituted  tetrazole  compound  is  a  ^  
compound  as  defined  in  claim  1  . 

9.  A  processing  solution  according  to  claim  8, 
characterized  in  that  said  1-phenyl-substituted 
tetrazole  compound  is  present  in  said  processing 
solution  in  an  amount  ranging  from  10  mg  to  100 
mg  per  litre. 

50 

55 
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