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©  Gelatin  silver  halide  photographic  elements  for  tanning  development 
  A  photographic  element  for  tanning  development  to  be 
used  with  short  exposures  to  high-intensity  light  can  be 
obtained  if  a  high-sensitivity  emulsion  is  associated  with  a 
3-pyrazolidinone  type  compound  and  then  coated  with 
gelatin  at  a  low  silver  coverage  and  a  low  silver/gelatin  ratio. 



Field  Of  The  I n v e n t i o n  

The  p resen t   invent ion  r e f e r s   to  photographic  elements  f o r  

tanning  development  s u i t a b l e   for  ob ta in ing   colored  r e l i e f   c o l l o i d a l  

images  upon  short   exposure  to  h i g h - i n t e n s i t y   l i g h t .  

Background  Of  The  Ar t  

It  is  known  that   photographic   elements  which  c o n t a i n  

unhardened  g e l a t i n   layers   con ta in ing   s i l v e r   halide  emulsions  can  be 

made  image-wise  i n so lub le   upon  exposure  to  a  l igh t   source  and  p r o c e s s -  

ing  in  the  presence  of  tanning  developers .   In  fact ,   the  o x i d a t i o n  

products   of  the  tanning  developer ,   formed  during  development  of  t h e  

exposed  regions   of  the  image,  are  capable  of  producing  image-wise  

hardened  g e l a t i n .   The  unexposed  regions   of  the  image,  being  unha rdened ,  

can  be  washed  away  with  warm  water  or  can  be  t o t a l l y   or  p a r t i a l l y  

t r a n s f e r r e d   onto  an  image- rece iv ing   ma te r i a l .   Photographic  elements  f o r  

tanning  development  are  descr ibed  in  US  patent   3,364,024.  They  n o r m a l l y  

cons i s t   of  a  base  having  coated  thereon  a  ge la t in   s i l v e r   h a l i d e  

emulsion  layer  and  having  an  u n s e n s i t i v e   unhardened  g e l a t i n   p igmented  

layer  in  adjacent   pos i t i on   t h e r e t o .   Upon  development  of  the  exposed 

layer  in  the  presence  of  a  tanning  developer   of  the  hydroquinone  t y p e ,  

the  ox ida t ion   products  of  the  hydroquinone  harden  the  exposed  r e g i o n s  

of  the  s e n s i t i v e   layer  and  the  ad jacen t   ones  of  the  pigmented  l a y e r .  

Improved  photographic  elements  for  tanning  development  a r e  

descr ibed  in  I t a l i a n   pa tent   a p p l i c a t i o n   S.N.  49,360 -A/80  f i l ed   by  t h e  

Appl icant .   In  these  elements,  p a r t i c u l a r   values  of  the  s i l ve r   c o v e r a g e ,  

s i l v e r / g e l a t i n   r a t i o   of  the  s e n s i t i v e   layer  and  g e l a t i n / t a n n i n g  

developer  r a t i o   allow  to  obtain  a  b e t t e r   image  qual i ty   and  a  h i g h e r  



exposure  l a t i t u d e .  

The  pho tograph ic   elements  for  tanning  development  a r e  

g e n e r a l l y   use fu l   in  graphic   a r t   a p p l i c a t i o n s   for  the  r ep roduc t ion   o f  

o r i g i n a l s   wherein  an  image  is  formed  by  dots  or  l ines   with  a  p r o c e s s  

which  is  cheaper  and  quicker   than  the  p rocesses   which  make  use  o f  

conven t iona l   pho tograph ic   e lements .   In  these  a p p l i c a t i o n s ,   the  p h o t o -  

graphic   elements  are  exposed  to  normal  l i g h t   sources ,   such  as  quarz  and 

tungs ten   lamps,  for  r e l a t i v e l y   long  times  ranging  gene ra l ly   from  5  t o  

10  seconds,  thus  o b t a i n i n g   a f t e r   development  a  tanned  g e l a t i n   r e l i e f  

image.  These  elements  cannot  be  used  to  form  an  image  in  a p p l i c a t i o n s  

such  as  " p h o t o t y p e s e t t i n g "   (for  type  p r i n t i n g ) ,   which  requ i re   s h o r t  

exposures  to  high  i n t e n s i t y   l i g h t   ( shor t   he re in   meaning  no  more  t h a n  

about  10  m i c r o s e c o n d s ) .  

Summary  Of  The  I n v e n t i o n  

A  pho tograph ic   element  for  tanning  development  to  be  u sed  

with  short   exposures   to  h i g h - i n t e n s i t y   l i g h t   can  be  obtained  if   a  

h i g h - s e n s i t i v i t y   emulsion  is  a s s o c i a t e d   with  a  compound  of  t h e  

3 - p y r a z o l i d i n o n e   type  and  then  coated  with  g e l a t i n   with  a  low  s i l v e r  

coverage  and  a  low  s i l v e r / g e l a t i n   r a t i o .  

De t a i l ed   D e s c r i p t i o n   Of  The  I n v e n t i o n  

It  was  found  tha t   3 - p y r a z o l i d i n o n e   compounds  do  not  im-  

prove  the  conven t iona l   elements  to  be  used  in  graphic  art  a p p l i c a -  

t i ons ,   while  they  give  very  good  r e s u l t s   when  a s s o c i a t e d   with  h i g h - s e n -  

s i t i v i t y   emulsions  to  be  used  in  conven t iona l   photography,  when  such  

emulsions  are  processed   in  an  a l k a l i n e   a c t i v a t i n g   bath  a f t e r   s h o r t  

exposure  to  h i g h - i n t e n s i t y   l i g h t .  

It  is  e s s e n t i a l   to  the  purposes  of  the  present   i n v e n t i o n  

that   the  emulsion  is  coated  with  low  s i l v e r   coverages  and  low 



s i l v e r / g e l a t i n   r a t i o .   It  is  also  important   that   such  emulsions  a r e  

highly  s e n s i t i v e   and  have  s u f f i c i e n t l y   coarse  g r a i n s .  

H i g h - s e n s i t i v i t y   emulsions  herein  means  a  ( c h e m i c a l l y  

d iges ted   and  r ipened)   emulsion  which,  a s soc i a t ed   with  a  magenta  c o u p l e r  

l ike  1 - ( 2 , 4 , 6 - t r i c h l o r o p h e n y l ) - 3 - [ 3 - ( 2 , 4 - d i t e r t . a m y l p h e n o x y a c e t a m i d o ) -  

benzamido] -5 -pyrazo lone   and  with  a  s e n s i t i z e r   (e.g.  anhydrous  5 - c h l o r o -  

- 5 ' - p h e n y l - 3 , 3 ' - d i - ( 3 - s u l f o p r o p y l ) - o x a c a r b o c y a n i n e   hydroxide) ,   gives  a  

s e n s i t i v i t y   of  at  l e a s t   20  ASA  when  exposed  to  white  l i g h t   through  a  

step  wedge  and  then  developed  with  a  p-phenylene  diamine  d e v e l o p e r  

(e.g.   4 - a m i n o - 3 - m e t h y l - N - e t h y l - N - ( B - h y d r o x y e t h y l ) - a n i l i n e   s u l f a t e ) .  

Such  emulsions  are  of  the  type  normally  used  in  t r a d i -  

t iona l   color  photography,   for  example  in  the  elements  for  color   p r i n t s .  

The  same  h i g h - s e n s i t i v i t y   emulsions,   exposed  in  a  p h o t o t y p e s e t t e r   and 

processed  with  a  tanning  developer   as  said  above,  in  absence  o f  

1 - p h e n y l - 3 - p y r a z o l i d i n o n e   (or  a  compound  equiva lent   t h e r e t o ) ,   do  n o t  

give  r i se   to  image  format ion .   In  the  presence  of  1 - p h e n y l - 3 - p y r a z o l i d i -  

none  compounds  in  the  same  cond i t ions   ( p h o t o t y p e s e t t i n g   exposure  and 

tanning  development) ,   emulsions  known  in  the  art  of  p h o t o g r a p h i c  

elements  for  tanning  development  do  not  give  r i se   to  image  f o r m a t i o n .  

Other  a u x i l i a r y   developers ,   normally  equivalent   t he r e to ,   such  as  

methol,  did  not  prove  to  be  e f f e c t i v e   as  1 - p h e n y l - 3 - p y r a z o l i d i n o n e .   Any 

1 - p h e n y l - 3 - p y r a z o l i d i n o n e   compound  known  in  the  art ,   which  has  the  same 

e f f ec t s   as  1 - p h e n y l - 3 - p y r a z o l i d i n o n e ,   is  deemed  to  be  useful   in  t h e  

present   i nven t ion .   Some  d e r i v a t i v e s   the reof   are  for  ins tance   d e s c r i b e d  

in  GB  pa ten t s   542,502;  761,300;  1,093,281;  in  IT  patent   498,462  and  i n  

US  patent   2 ,772,282.   Examples  of  such  de r iva t i ve s   are  1 - p h e n y l - 4 , 4 - d i -  

methyl-,   1 -pheny l -5 -me thy l - ,   1 -ch lo ropheny l - ,   1 - p h e n y l - 5 , 5 - d i m e t h y l - ,  

1 , 5 - d i p h e n y l - ,   1 - p h e n y l - 4 - e t h y l - ,   1 -pheny l -4 ,4 -d ihydroxymethy l - ,   1 - p -  

t o l y l - 4 , 4 - d i h y d r o x y m e t h y l -   and  l - p h e n y l - 4 - h y d r o x y - m e t h y l - 4 - m e t h y l - 3 -  

py razo l id inone   compounds. 

Such  emulsions  are  c h a r a c t e r i z e d   by  a  high  iodide  c o n t e n t  

( i . e .   g r e a t e r   than  2.5  or  3%  mole  r a t i o )   and  by  r e l a t i v e l y   large  g r a i n  



s i z e .   P r e f e r a b l y ,   such  iodide  pe rcen tage   is  at  l e a s t   4%,  more  p r e f e r a b -  

ly  is  comprised  between  4  and  20%  and  most  p r e f e r a b l y   between  5  and 

15%.  Bromide  is  the  main  component  and  is  p r e f e r a b l y   present   in  a  

q u a n t i t y   of  at  l e a s t   65%,  more  p r e f e r a b l y   of  at  l e a s t   75%.  Chloride  can 

be  e i t h e r   p resen t   or  not.   It  is  p r e f e r r e d   t ha t   the  presence  the reof   be 

l i m i t e d   at  a  maximum  of  30%,  more  p r e f e r a b l y   of  15%  and  most  p r e f e r a b l y  

of  7%. 

The  gra in   s izes   appear  also  to  be  s i g n i f i c a n t   to  t h e  

purposes   of  the  p r e sen t   i nven t ion .   I t   is  p r e f e r r e d   tha t   the  grains   have 

mean  s izes   of  at  l e a s t   0.30  micron.  I t   is  more  p r e f e r r e d   that   t h e  

d i s t r i b u t i o n   curve  t h e r e o f   shows  at  l e a s t   30%,  more  p r e f e r a b l y   50%  and 

most  p r e f e r a b l y   70%  of  the  grains   with  a  d iameter   higher  than  0 . 3 0  

micron.  I t   is  s u r p r i s i n g   t ha t   such  coarse  g ra in   and  h igh - iod ide   c o n t e n t  

emuls ions ,   per  se  having  low  d e v e l o p a b i l i t y   c h a r a c t e r i s t i c s ,   could  be 

developed  within  shor t   t imes,   as  r equ i r ed   by  the  above  d e s c r i b e d  

c o n d i t i o n s .  

I t   is  deemed  to  be  e s s e n t i a l   to  the  purposes  of  the  p r e -  

sent   i nven t ion   tha t   the  emulsion  is  coated  with  a  s i l v e r   coverage  lower  

than  0.6  grams  per  square  meter,  p r e f e r a b l y   lower  than  0.5  grams  p e r  

square  meter,  more  p r e f e r a b l y   lower  than  0.4.  I t   is  also  deemed 

e s s e n t i a l   that   the  s i l v e r / g e l a t i n   weight  r a t i o   be  lower  than  0 . 4 ,  

p r e f e r a b l y   lower  than  0.3  and  more  p r e f e r a b l y   lower  than  0.2.  It  i s  

p r e f e r r e d   tha t   the  g e l a t i n / t a n n i n g   developer   weight  r a t i o   be  comprised 

between  3  and  25,  more  p r e f e r a b l y   between  5  and  20  and  most  p r e f e r a b l y  

between  6  and  18. 

A  system  of  the  above  desc r ibed   type  was  in  fac t   found,  a s  

i n d i c a t e d ,   to  r eac t   in  an  unexpected  way  with  the  cons ide red   v a r i a b l e s ,  

such  as  the  emulsion  type  and  the  presence  of  a  3 - p y r a z o l i d i n o n e  

compound. 

It   was  also  found  tha t   c a t echo l ,   as  tanning  agent,  shows  a  

p a r t i c u l a r l y   d e s i r a b l e   b e h a v i o r .  

The  p resen t   i nven t ion   r e f e r s   to  a  pho tograph ic   element  f o r  



tanning  development  to  be  used  for  shor t   exposures  to  h i g h - i n t e n s i t y  

l i gh t   having  at  l eas t   one  s u b s t a n t i a l l y   unhardened  g e l a t i n   l a y e r  

a s s o c i a t e d   with  a  l i g h t - s e n s i t i v e   s i l v e r   ha l ide   emulsion,  a  c o l o r e d  

pigment  and  a  tanning  developer ,   c h a r a c t e r i z e d   in  that   such  emulsion  i s  

a  h i g h - s e n s i t i v i t y   emulsion  r e a c t i v e l y   a s s o c i a t e d   with  a  3 - p y r a z o l i -  

dinone  compound. 

The  present   invent ion   p r e f e r a b l y   r e fe r s   to  a  p h o t o g r a p h i c  

element  as  per  above  inc luding   emulsions  which,  a s soc i a t ed   with  a  

coupler   and  a  s e n s i t i z e r   as  desc r ibed ,   give  a  s e n s i t i v i t y   in  a  s t a n d a r d  

color  negat ive   p rocess ing   of  at  l e a s t   20  ASA,  when  processed  in  a  C41 

type  process  (see  Photo  Lab  Index,  Li fe t ime  Ed.,  Morgan  and  Morgan 

P u b l i s h e r s ) .  

The  present   invent ion   in  p a r t i c u l a r   r e fe r s   to  the  above 

descr ibed   elements  which  contain  emulsions  having  a  s i l v e r   iodide  mole 

percentage   of  at  l eas t   4,  more  p r e f e r a b l y   comprised  between  4  and  20 

and  most  p r e f e r a b l y   between  5  and  15. 

The  present   invent ion   in  p a r t i c u l a r   r e fe r s   to  a  p h o t o g r a -  

phic  element  as  descr ibed  above,  wherein  the  s i l ve r   hal ide  emu l s ions  

have  a  mean  grain  size  of  at  l e a s t   0.30  micron.  More  in  p a r t i c u l a r ,   i t  

r e f e r s   to  emulsions  in  which  30%,  p r e f e r a b l y   50%  and  more  p r e f e r a b l y  

70%  of  the  s i l v e r   hal ide   grains   has  a  d iameter   higher  than  0.30  mic ron .  

S t i l l   in  p a r t i c u l a r ,   the  p resen t   invent ion  r e fe r s   to  a  

photographic   element  as  descr ibed  above,  wherein  the  tanning  d e v e l o p e r  

is  a  hydroquinone  tanning  d e v e l o p e r .  

S t i l l   in  p a r t i c u l a r ,   the  present   invent ion  r e fe r s   to  a 

photographic   element  as  descr ibed   above,  wherein  the  tanning  d e v e l o p e r  

is  p y r o c a t e c h o l .  

More  in  p a r t i c u l a r ,   the  p resen t   invent ion  r e fe r s   to  a  

photographic   element  as  descr ibed  above,  wherein  a  s ingle  s u b s t a n t i a l l y  

unhardened  g e l a t i n   layer  includes  the  s i l v e r   halide  emulsion,  t h e  

p h o t o g r a p h i c a l l y   ine r t   water  i n so lub l e   colored  pigment,  the  t a n n i n g  

developer   and  the  3 -pyrazo l id inone   compound. 



S t i l l   more  in  p a r t i c u l a r ,   the  p r e s e n t   invent ion   r e f e r s   t o  

a  pho tograph ic   element  as  desc r ibed   above  which  comprises  a  base  h a v i n g  

coated  thereon  two  superimposed  s u b s t a n t i a l l y   unhardened  g e l a t i n  

l a y e r s ,   one  of  which  inc ludes   the  s i l v e r   ha l ide   emulsion  and  t h e  

tanning   developer   and  the  other   the  p h o t o g r a p h i c a l l y   ine r t   w a t e r -  

i n s o l u b l e   colored  pigment  and  the  3 - p y r a z o l i d i n o n e   compound. 

P r e f e r a b l y ,   the  p resen t   i n v e n t i o n   r e f e r s   to  a  p h o t o g r a p h i c  

element  as  desc r ibed   above,  wherein  the  q u a n t i t y   of  the  3 - p y r a z o -  

l i d i n o n e   compound  is  in  the  range  of  0.005  to  0.15  grams  per  s q u a r e  

meter,  more  p r e f e r a b l y   of  0.01  to  0.1  grams  per  square  meter  and  most  

p r e f e r a b l y   of  0.02  to  0.06  grams  per  square  m e t e r .  

The  c o n d i t i o n s   under  which  the  elements  of  the  p r e s e n t  

i nven t ion   give  s u r p r i s i n g   r e s u l t s   are  those  based  on  an  exposure  to  a 

800  to  1200  vol t   f l a sh   for  times  ranging  from  3  to  8  microseconds  and 

then  p roces s ing   in  an  a c t i v a t i n g   a l k a l i n e   water  bath.  This  n o r m a l l y  

inc ludes   an  a l k a l i z i n g   agent  (such  as  a l k a l i n e   phosphates  or  c a r b o n -  

a t e s ,   a l k a l i n e   hydrox ides ,   e.g.  Na2CO3  at  c o n c e n t r a t i o n s   ranging  from 

0.4  to  15%  by  weight,   p r e f e r a b l y   from  to  0.8  to  6%  by  weight  and  more 

p r e f e r a b l y   from  1  to  4%  by  weight)  and,  p r e f e r a b l y ,   an  agent  r e t a r d i n g  

g e l a t i n   swel l ing   (e.g.   Na SO  at  c o n c e n t r a t i o n s   between  6  and  26%  by 

weight ,   p r e f e r a b l y   between  10  and  20%  and  more  p r e f e r a b l y   between  12 

and  16%  by  weight ) .   The  a c t i v a t i o n   normally  takes  place  at  t e m p e r a t u r e s  

ranging   from  28  to  38°C,  p r e f e r a b l y   from  30  to  36°C  and  more  p r e f e r a b l y  

from  32  to  34°C,  in  a  time  less  than  60  seconds,   p r e f e r a b l y   less  t h a n  

40  seconds  and  more  p r e f e r a b l y   less  than  30  s e c o n d s .  

In  a  p a r t i c u l a r   aspec t ,   the  p r e sen t   inven t ion   r e fe r s   to  a  

process   for  the  f o r m a t i o n   of  a  r e l i e f   image  with  photographic   e l e m e n t s  

for  tanning  development  which  c o n s i s t s   of  a  shor t   exposure  the reof   t o  

h i g h - i n t e n s i t y   l i gh t   and  of  a  development  under  the  above  d e s c r i b e d  

c o n d i t i o n s ,   c h a r a c t e r i z e d   in  that   the  exposure  is  performed  with  t h e  

above  descr ibed   emulsions  and  the  development  is  ca r r i ed   out  in  t h e  

presence  of  a  3 - p y r a z o l i d i n o n e   compound  a s s o c i a t e d   therewith   in  s a i d  



photograph ic   e l e m e n t s .  

Emulsions  p a r t i c u l a r l y   e f f e c t i v e   to  the  purposes  of  t h e  

p r e sen t   i nven t ion ,   as  a l ready  i nd i ca t ed ,   are  those  normally  used  i n  

conven t iona l   color  photography,  for  ins tance  bromo-iodide  emulsions  f o r  

color   p r i n t   negat ive   photographic   m a t e r i a l s ,   such  as  for  ins tance   3M 

Color  P r in t   ASA  100.  Bromo-iodide  emulsions  used  in  rad iography  cou ld  

also  be  used.  In  the  choice,   i t   is  necessary  to  pay  a t t e n t i o n   to  t h e  

grain  s i zes ,   as  already  descr ibed .   Of  course,  excess ive   grain  s i z e s  

lead  to  qua l i t y   decrease  as  regards  d e f i n i t i o n   and  g r a i n i n e s s .   It   i s  

p r e f e r r e d   than  no  more  than  15%  of  the  grains  have  s izes   higher   than  1 

or  2  micron.  The  h ighes t   grain  s izes   of  the  emulsions  of  the  p r e s e n t  

i nven t ion ,   anyhow,  depend  from  the  s p e c i f i c   a p p l i c a t i o n   of  t h e  

inven t ion   i t s e l f   and  any  man  s k i l l e d   in  the  ar t   can  find  them  wi th  

exper iments   depending  upon  his  s p e c i f i c   needs .  

The  emulsion  type  used  is  p r e fe rab ly   a  s i l v e r   b romo- iod ide  

or  s i l v e r   ch lo ro-bromo- iod ide   emulsion  as  descr ibed   h e r e i n b e f o r e ,  

chemica l ly   and/or  o p t i c a l l y   s e n s i t i z e d   as  known  in  the  a r t .  

The  photographic  elements  for  tanning  development  of  t h e  

p re sen t   invent ion   comprise  s u b s t a n t i a l l y   unhardened  g e l a t i n ,   where in  

s u b s t a n t i a l l y   unhardened  g e l a t i n   means  ge l a t i n   which  is  not  harder  than  

tha t   con t a in ing   0.3  grams  of  anhydrous  formaline  per  each  kilogram  o f  

f r e s h - c o a t e d   g e l a t i n   as  descr ibed  in  US  patent   3 ,364,024.   The  base  i s  

one  of  the  var ious  bases  known  and  used  in  photography,   such  as  pape r ,  

r e s i n - c o a t e d   paper,  c e l l u l o s e   t r i a c e t a t e   and  p o l y e s t e r   b a s e s .  

Any  dye  mater ia l   or  pigment  used  in  photography,   which 

does  not  d i f fuse   into  the  ge l a t in   layer  and  is  not  r e a c t i v e   with  t he  

pho tograph ic   emulsion  to  give  negat ive  phenomena  such  as  fog  or  desen-  

s i t i z a t i o n ,   can  be  used  in  the  p rac t i ce   of  the  p resen t   i n v e n t i o n .  

Carbon  black,  reduced  c o l l o i d a l   s i l v e r ,   organic  and  inorganic   p igments  

are  examples  of  such  dye  ma te r i a l s ,   the  most  p r e f e r r e d   being  o r g a n i c  

pigments  which  provide  photographic  elements  for  tanning  development 

with  a  b e t t e r   s t a b i l i t y   over  time.  P a r t i c u l a r l y   useful   proved  to  be 



some  organic   pigments  sold  in  water  d i s p e r s i o n ,   such  as  for  i n s t a n c e  

F l exon i l   Blau  of  Hoechst,   Rosso  S i n t o s o l   NFRG,  Arancio  Veles ta   NPG,  a s  

well  as  Turchese  S i n t o s o l   of  ACNA.  Such  water  d i s p e r s i o n s   are  o b t a i n e d  

by  suspending  the  w a t e r - i n s o l u b l e   pigments  in  water  con t a in ing   a  

w a t e r - s o l u b l e   s o l v e n t   or  polymer  which  acts   as  a  support   for  t h e  

pigments  t hemse lves ,   as  known  in  the  a r t .   Some  dye  mixtures,   chosen  so  

as  to  absorb  red,  green  and  blue  l i g h t ,   as  known  in  the  ar t ,   to  form  a  

black  co lored   l aye r ,   proved  to  p a r t i c u l a r l y   s u i t a b l e   to  o b t a i n  

b l a c k - c o l o r e d   i m a g e s .  

Among  the  tanning  d e v e l o p e r s ,   whose  oxida t ion   p r o d u c t s  

formed  while  deve lop ing   the  exposed  element  are  capable  of  tanning  t h e  

g e l a t i n ,   the  most  p r e f e r r e d   is  hydroquinone  (and  the  d e r i v a t i v e s  

t h e r e o f   such  as  ch lo rohydroqu inone ,   bromohydroquinone,   m e t h y l h y d r o q u i -  

none,  morphol inohydroquinone)   because  of  i t s   wider  act ion  range  due  t o  

a  b e t t e r   s t a b i l i t y   of  i t s   o x i d a t i o n   p roduc t ,   but  also  other  t a n n i n g  

deve lopers   such  as  p y r o c a t e c h o l ,   p y r o g a l l o l   and  g a l l i c   acid  can  find  an 

a p p l i c a t i o n   in  the  pho tograph ic   elements  for  tanning  development  of  t h e  

p resen t   i nven t ion   alone  or  in  combinat ion  with  hydroquinone.  In  

p a r t i c u l a r ,   p y r o c a t e c h o l   gave  very  good  r e s u l t s   as  regards  s e n s i t i v i t y ,  

image  q u a l i t y ,   d e f i n i t i o n   and  exposure  l a t i t u d e .   Elements  c o n t a i n i n g  

py roca t echo l   proved  also  to  have  a  longer   she l f   l i f e .  

A  s i ng l e   g e l a t i n   layer   coated  on  the  base  can  at  the  same 

time  con ta in   the  s i l v e r   ha l ide   emulsion,   the  colored  pigment,  t h e  

tanning  developer   and  the  a u x i l i a r y   deve loper ,   or  such  components  o f  

the  pho tograph ic   element  can  be  d i s t r i b u t e d   in  separa te   g e l a t i n   l a y e r s  

coated  on  the  base,   for  i n s t ance   a  g e l a t i n   l ayer   conta in ing   the  p igmen t  

and  the  a u x i l i a r y   developer   and  a  g e l a t i n   l ayer   conta in ing   the  s i l v e r  

hal ide   emulsion  and  the  tanning  deve loper ,   or  f i n a l l y   the  s a i d  

components  can  be  con ta ined   in  g e l a t i n   l ayers   coated  onto  d i f f e r e n t  

bases  to  be  put  into  con tac t   during  deve lopmen t .  

P a r t i c u l a r l y   useful   to  the  purposes  of  the  present   i n v e n -  

tion  proved  to  be  the  presence  of  a  p r o t e c t i v e   g e l a t i n   layer  coated  on 



the  pho tograph ic   element  in  order  to  obta in   a  b e t t e r   coa t ing   q u a l i t y  

and  a  b e t t e r   image  qua l i ty   of  the  developed  e l e m e n t .  

The  a u x i l i a r y   developers   can  be  in t roduced   during  c o a t i n g  

into  the  p r o t e c t i v e   layer  of  the  photographic   element,  into  the  g e l a t i n  

layer   c o n t a i n i n g   the  s i l v e r   ha l ide   emulsion,  into  the  g e l a t i n   l a y e r  

con t a in ing   the  colored  pigment  or  into  the  g e l a t i n   layer   c o n t a i n i n g  

both  the  s i l v e r   hal ide   emulsion  and  the  colored  pigment.  Of  c o u r s e  

immediately  a f t e r   coat ing,   a  given  quan t i t y   of  the  a u x i l i a r y   d e v e l o p e r  

will   d i f fu se   into  the  adjacent   g e l a t i n   l aye r s ,   if  p r e s e n t .  

The  photographic  elements  for  tanning  development  of  t h e  

p resen t   i nven t ion   are  developed  by  dipping  them  into  an  a c t i v a t i n g  

bath,  followed  by  a  stop  bath  and  f i n a l l y   by  washing  them  with  wa te r  

sprays.   The  a c t i v a t i n g   bath  contains   an  a l k a l i z i n g   agent  such  as  sodium 

or  potassium  carbonate ,   sodium  or  potassium  hydroxide.   P a r t i c u l a r l y  

useful   was  an  a c t i v a t i n g   bath  inc lud ing   s i g n i f i c a n t   q u a n t i t i e s   of  a  

w a t e r - m i s c i b l e   organic  solvent ,   chosen  in  the  c lass   inc lud ing   d i h y d r i c  

a lcoho l s ,   po lyhydr ic   a lcohols   and  p o l y o x y e t h y l e n e g l y c o l s   or  m i x t u r e s  

t he reo f ,   and  more  p a r t i c u l a r l y   useful   an  a c t i v a t i n g   bath  i n c l u d i n g  

s i g n i f i c a n t   q u a n t i t i e s   of  sodium  s u l f a t e   in  order  to  improve  t h e  

q u a l i t y   and  r e p e a t a b i l i t y   of  the  obtained  photographic   r e s u l t s ,  

e s p e c i a l l y   when  process ing   is  performed  with  automatic  p r o c e s s o r s  

provided  with  t r a n s p o r t i n g   r o l l e r s   in  contac t   with  the  a i r .  

The  stop  bath  can  be  a  f ix ing   bath,   p r e f e r a b l y   a  b l e a c h -  

f ix ing   bath  ( con ta in ing   ferric-ammonium  EDTA  and  t h i o s u l f a t e ) ,   or  an 

acid  bath  con ta in ing   d i lu ted   acet ic   acid,   or  simply  w a t e r .  

The  examples  which  follow  to  i l l u s t r a t e   the  p resen t   i n v e n -  

t ion  r epor t   experiments  which  make  use  of  two  emulsions  (A  and  B)  o f  

the  present   invent ion   in  comparison  with  an  emulsion  (C)  outs ide   t he  

scope  of  the  p resen t   i n v e n t i o n .  

In  p a r t i c u l a r ,   emulsion  A  is  a  h i g h - s e n s i t i v i t y   s i l v e r  

bromo-iodide  emulsion  having  7%  iodide  moles,  a  mean  s i l v e r   h a l i d e  

grain  size  of  0.75  micron  and  at  l e a s t   90%  of  the  grains   with  a  s i z e  



comprised  between  0.35  and  1.6  micron.  It  is  an  emulsion  which  is  u sed  

in  color   pho tograph ic   m a t e r i a l s   (nega t ive   and  r e v e r s a l )   which  can  be 

found  on  the  market  (such  as  3M  Color  P r in t   100  ASA)  and  which,  in  t h e  

presence   of  a  couple r ,   exposed  for  1/20"  at  5500°K  and  developed  in  t h e  

c o n v e n t i o n a l   (C41  type  such  as  CNP )  color   p roces s ings ,   shows  a  

s e n s i t i v i t y   of  about  100  ASA. 

Emulsion  B  is  a  m i d d l e - s e n s i t i v i t y   s i l v e r   b r o m o - c h l o r o - i o -  

dide  emulsion  having  5%  ch lo r ide   moles  and  7%  iodide  moles,  a  s i l v e r  

ha l i de   gra in   s ize   of  about  0.35  micron  and  at  l e a s t   60%  of  the  g r a i n s  

with  a  s ize   between  0.35  and  0.9  micron.  I t   is  an  emulsion  which  i s  

used  in  color   pho tograph ic   m a t e r i a l s   (nega t ive   and  r e v e r s a l )   which  can 

be  found  on  the  market  (such  as  3M  Color  P r in t   100  ASA)  and  which,  i n  

the  presence   of  a  couple r ,   exposed  for  1/20"  at  5500°K  and  developed  i n  

the  conven t iona l   color   p r o c e s s i n g s ,   shows  a  s e n s i t i v i t y   of  about  40 

ASA. 

Emulsion  C  is  a  l o w - s e n s i t i v i t y   s i l v e r   b romo-ch lo r i de  

emulsion  having  66%  c h l o r i d e   moles,  a  mean  s i l v e r   ha l ide   grain  size  o f  

0.29  micron  and  only  13%  of  the  grains   with  a  size  higher  than  0 . 3 5  

micron.  It  is  an  emulsion  which  is  used  in  the  ma t e r i a l s   for  g r a p h i c  

a r t s   which  can  be  found  on  the  market  and  which,  exposed  for  10"  a t  

5200°K  and  developed  in  the  conven t iona l   b l ack -and -wh i t e   p r o c e s s i n g s ,  

shows  a  s e n s i t i v i t y   of  about  0.4  ASA. 

Example  1 

A  pho tograph ic   element  (Filin  A)  for  tanning  development 

was  prepared  by  coa t ing   a  10/100  r e s i n - c o a t e d   paper  base  with  t h e  

fo l lowing   l ayers   in  the  i n d i c a t e d   o r d e r :  

1)  a  l i g h t - i n s e n s i t i v e   unhardened  g e l a t i n   pigmented  layer  c o n t a i n i n g  

g e l a t i n   at  the  coverage  of  3  g/m  and  a  pigment  d i spe r s ion   ( c o n s i s t -  

ing  of  4%  g e l a t i n ,   11%  Sin tosol   Rosso  and  9%  Flexoni l   Blau)  at  a 

pigment  t o t a l   coverage  of  2.2  g /m ;  



2)  a  l i g h t - s e n s i t i v e   unhardened  g e l a t i n   layer  con ta in ing   the  h i g h - s e n -  

s i t i v i t y   s i l v e r   bromo-iodide  emulsion  (Emulsion  A,  having  93%  b r o -  

mide  moles  and  7%  iodide  moles),  chemical ly  and  o p t i c a l l y   s e n s i -  

t i zed ,   at  the  coverage  of  0.5  g/m ,  g e l a t i n   in  a  quan t i ty   as  t o  

obtain  a  s i l v e r / g e l a t i n   weight  r a t i o   of  0.3  and  hydroquinone  in  a  

quan t i ty   as  to  obta in   a  g e l a t i n / h y d r o q u i n o n e   weight  r a t i o   of  5 . 7 ;  

3)  an  unhardened  g e l a t i n   p r o t e c t i v e   layer  con ta in ing   g e l a t i n   at  t h e  

coverage  of  1  g/m 2  and  2 , 5 - d i i s o o c t y l h y d r o q u i n o n e ,   d i spersed   w i t h  

t r i c r e s y l p h o s p h a t e ,   at  a  coverage  of  0.96  g / m  .  

A  second  element  (Film  B)  was  prepared  l ike  the  f i r s t   one ,  

but  having  coated  on  the  base  the  fol lowing  layers   in  the  i n d i c a t e d  

o r d e r :  

1)  the  same  l i g h t - i n s e n s i t i v e   layer   of  Film  A,  but  con ta in ing   0.02  g/m2 

of  phen idone ;  

2)  the  same  l i g h t - s e n s i t i v e   layer  of  Film  A; 

3)  the  same  p r o t e c t i v e   layer   of  Film  A. 

A  th i rd   element  (Film  C)  was  prepared  l ike  the  f i r s t   one ,  

having  coated  on  the  base  the  fol lowing  layers   in  the  ind ica ted   o r d e r :  

1)  the  same  l i g h t - i n s e n s i t i v e   layer  of  Film  A; 

2)  the  same  l i g h t - s e n s i t i v e   layer  of  Film  A,  but  having  the  l o w - s e n s i -  

t i v i t y   s i l v e r   ch loro-bromide   emulsion  (Emulsion  C,  having  66%  c h l o -  

ride  moles  and  34%  bromide  moles)  ins tead  of  Emulsion  A; 

3)  the  same  p r o t e c t i v e   layer  of  Film  A. 

A  four th   element  (Film  D)  was  f i n a l l y   prepared  l ike  t h e  

f i r s t   one,  having  coated  on  the  base  the  fol lowing  layers   in  the  i n d i -  

cated  o r d e r :  

1)  the  same  l i g h t - i n s e n s i t i v e   layer  of  Film  C,  but  having  0.02  g/m2  o f  

phenidone ;  

2)  the  same  l i g h t - s e n s i t i v e   layer  of  Film  C; 

3)  the  same  p r o t e c t i v e   layer  of  Film  C. 

Samples  of  the  four  elements  were  exposed  in  a  7700  Compu- 

graphic  E d i t w r i t e r   P h o t o t y p e s e t t e r   at  1000  vol ts   for  3  microseconds  and 



processed   in  a  r o l l e r   automat ic   p roce s so r   (Eskofot  965  Processor)   in  an 

a c t i v a t i n g   bath  ( c o n s i s t i n g   of  700  ml.  of  18%  Na2CO3  and  300  ml.  o f  

e t h y l e n e g l y c o l )   at  28°C,  then  in  a  stop  bath  ( c o n s i s t i n g   of  0.2%  a c e t i c  

acid)  at  40°C  and  f i n a l l y   washed  with  water  sprays  at  room  t e m p e r a t u r e .  

In  the  case  of  Film  A,  C  and  D  no  tanning  was  ob ta ined   i n  

the  exposed  r eg ions ,   t h e r e f o r e   no  image  was  obta ined,   even  w i t h  

a c t i v a t i n g   times  longer  than  1 '30" ,   while  in  the  case  of  Film  B  a  40" 

a c t i v a t i o n   was  s u f f i c i e n t   to  obta in   a  tanned  g e l a t i n   r e l i e f   image  o f  

very  good  q u a l i t y .  

Example  2 

A  pho tograph ic   element  (Film  A)  for  tanning  deve lopment  

was  p repared   by  coa t ing   a  10/100  r e s i n - c o a t e d   paper  base  with  t h e  

fo l lowing   l aye r s   in  the  i n d i c a t e d   o r d e r :  

1)  a  l i g h t - i n s e n s i t i v e   unhardened  g e l a t i n   layer   con ta in ing   g e l a t i n   a t  

the  coverage  of  5  g/m ,  the  pigment  d i s p e r s i o n   of  example  1  at  a  

pigment  t o t a l   coverage  of  2.2  g/m 2  and  phenidone  at  a  coverage  o f  
2 

0.005  g / m  ;  

2)  the  same  l i g h t - s e n s i t i v e   layer   of  Film  A  of  example  1; 

3)  the  same  p r o t e c t i v e   layer   of  Film  A  of  example  1. 

A  second,  t h i r d   and  four th   element  (Film  B,  C  and  D)  were 

prepared   by  coa t ing   a  10/100  r e s i n - c o a t e d   paper  base  with  the  f o l l o w i n g  

layers   in  the  i n d i c a t e d   o r d e r :  

1)  the  same  l i g h t - i n s e n s i t i v e   pigmented  layer   of  Film  A,  but  c o n t a i n i n g  

phenidone  at  the  coverage  of  0.01  (Film  B),  0.02  (Film  C)  and  0 . 0 4  
2 

(Film  D)  g/m ,  r e s p e c t i v e l y ;  

2)  the  same  l i g h t - s e n s i t i v e   layer   of  Film  A  of  example  1; 

3)  the  same  p r o t e c t i v e   layer   of  Film  A  of  example  1.  

Samples  of  the  four  f i lms  were  exposed  in  a  s t r o b o s c o p e  

under  the  same  cond i t i ons   as  those  r epor t ed   in  example  1  and  p r o c e s s e d  

in  a  r o l l e r   automat ic   p r ce s so r   in  an  a c t i v a t i n g   bath  with  water  s p r a y s  



as  descr ibed   in  example  1.  

Samples  of  Film  A  were  completely  non-tanned  and  t h e r e f o r e  

no  image  was  formed;  samples  of  Film  B  were  non-tanned  only  on  t h e  

image  edges;  samples  of  Films  C  and  D  were  tanned  in  a  s a t i s f a c t o r y  

manner.  The  image  qua l i t y   became  b e t t e r   as  the  amount  of  phen idone  

increased  in  the  i n s e n s i t i v e   pigmented  l a y e r .  

Example  3 

A  photographic   element  (Film  A)  for  tanning  development  

was  prepared  by  coa t ing   a  10/100  r e s i n - c o a t e d   paper  base  with  t h e  

fo l lowing  l ayers   in  the  ind ica ted   o r d e r :  

1)  a  l i g h t - i n s e n s i t i v e   unhardened  g e l a t i n   layer   con ta in ing   g e l a t i n   a t  
2 

the  coverage  of  3  g/m ,  the  pigment  d i s p e r s i o n   of  example  1  at  a  

pigment  t o t a l   coverage  of  2.2  g/m 2  and  phenidone  at  the  coverage  o f  
2 

0.015  g / m  ;  

2)  a  l i g h t - s e n s i t i v e   unhardened  g e l a t i n   layer   con ta in ing   emulsion  A  o f  
2 

example  1  at  the  s i l v e r   coverage  of  0.4  g/m ,  g e l a t i n   in  a  q u a n t i t y  

as  to  obta in   a  s i l v e r / g e l a t i n   weight  r a t i o   of  0.3  and  hydroqu inone  

in  a  quan t i t y   as  to  obtain  a  g e l a t i n / h y d r o q u i n o n e   weight  r a t i o   o f  

5 . 7 ;  

3)  the  same  unhardened  ge l a t in   p r o t e c t i v e   layer   of  Film  A  of  example  1.  

A  second  and  a  th i rd   elements  (Films  B  and  C)  were  p r e -  

pared  l ike  the  f i r s t   one,  having  coated  on  the  base  the  f o l l o w i n g  

layers   in  the  i n d i c a t e d   o r d e r :  

1)  the  same  l i g h t - i n s e n s i t i v e   layer  of  Film  A,  but  con t a in ing   phen idone  
2 

at  the  coverage  of  0.02  (Film  B)  and  0.025  (Film  C)  g / m  ,  

r e s p e c t i v e l y ;  

2)  the  same  l i g h t - s e n s i t i v e   layer  of  Film  A; 

3)  the  same  p r o t e c t i v e   layer  of  Film  A. 

Samples  of  the  three  films  were  exposed  and  processed  i n  

the  same  way  as  tha t   descr ibed  in  example  2 .  



In  the  samples  of  Film  A,  tanning  r e s u l t e d   poor,  while  i t  

was  good  in  the  samples  of  both  Film  B  and  C;  the  image  q u a l i t y  

improved  as  the  quan t i t y   of  phenidone  in  the  element  i n c r e a s e d .  

Example  4  

Six  pho tograph ic   e lements   (Films  from  A  to  F)  for  t a n n i n g  

development  were  prepared  by  coa t ing   a  10/100  r e s i n - c o a t e d   paper  base  

with  the  fo l lowing  layers   in  the  i n d i c a t e d   o r d e r :  

1)  a  l i g h t - i n s e n s i t i v e   unhardened  g e l a t i n   layer   con ta in ing   g e l a t i n   a t  
2 

the  coverage  of  3  g/m ,  the  pigment  d i s p e r s i o n   of  example  1  at  a  

pigment  t o t a l   coverage  of  2.2  g/m 2  and  phenidone  at  the  coverage  o f  
2 

0.02  (Films  A,  C  and  E)  and  0.03  (Films  B,  D  and  F)  g / m  ,  

r e s p e c t i v e l y ;  

2)  a  l i g h t - s e n s i t i v e   unhardened  g e l a t i n   layer   con ta in ing   the  medium 

s e n s i t i v i t y   s i l v e r   i o d o - c h l o r o - b r o m i d e   emulsion  (Emulsion  B,  h a v i n g  

88%  bromide  moles  and  7%  iodide   moles),   chemical ly   and  o p t i c a l l y  
2 

s e n s i t i z e d ,   at  the  s i l v e r   coverage  of  0.4  g/m ,  g e l a t i n   in  a  q u a n t i -  

ty  as  to  give  a  s i l v e r / g e l a t i n   weight  r a t i o   of  0.3  (Films  A  and  B) ,  

0.4  (Films  C  and  D)  and  0.5  (Films  E  and  F),  r e s p e c t i v e l y   and 

hydroquinone  in  a  q u a n t i t y   as  to  give  a  g e l a t i n / h y d r o q u i n o n e   w e i g h t  

r a t i o   of  5 . 7 ;  

3)  the  same  g e l a t i n   p r o t e c t i v e   l ayer   of  Example  1.  

Samples  of  the  six  e lements   were  exposed  in  a  s t r o b o s c o p e  

for  3  microseconds  under  l i g h t i n g   c o n d i t i o n s   equal  to  those  d e s c r i b e d  

in  example  1  and  p rocessed   for  40"  in  an  a c t i v a t i n g   bath,  then  in  a 

stop  bath  and  f i n a l l y   washed  with  water  sprays  as  descr ibed  in  t h e  

p reced ing   examples .  

All  the  samples  of  the  six  elements  r e s u l t e d   to  be  w e l l  

tanned;  the  image  q u a l i t y   was  b e t t e r   in  Films  A  and  B  and  best  in  Fi lm 

B. 



Example  5 

Three  photographic   elements  (Films  A,  B  and  C)  for  t a n n i n g  

development  were  prepared  by  coat ing  a  10/100  r e s i n - c o a t e d   paper  b a s e  

with  the  fol lowing  layers   in  the  ind ica ted   o r d e r :  

1)  a  l i g h t - s e n s i t i v e   unhardened  g e l a t i n   layer   con t a in ing   the  emul s ion  
2 

of  example  4  at  the  coverage  of  0.4  g/m ,  g e l a t i n   in  a  quan t i ty   a s  

to  obta in   a  s i l v e r / g e l a t i n   weight  r a t i o   of  0.4,  hydroquinone  in  a  

quan t i ty   as  to  obtain   a  g e l a t i n / h y d r o q u i n o n e   weight  r a t i o   of  8 ,  

2 , 5 - d i i s o o c t y l h y d r o q u i n o n e ,   d i spersed   with  t r i c r e s y l p h o s p h a t e ,   a t  

the  coverage  of  0.05  g/m2,  the  pigment  d i s p e r s i o n   of  example  1  at  a  

pigment  t o t a l   coverage  of  0.8  g/m 2  and  phenidone  at  the  coverage  o f  
2 

0  (Film  A),  0.025  (Film  B)  and  0.05  (Film  C)  g / m  ;  

2)  an  unhardened  g e l a t i n   p r o t e c t i v e   layer  con t a in ing   g e l a t i n   at  t h e  
2 

coverage  of  1  g / m  .  

Samples  of  the  three  elements  were  exposed  in  a  7700 

Compugraphic  E d i t w r i t e r   P h o t o t y p e s e t t e r   for  3  microseconds  with  a  1000 

vol t   f l a sh   and  developed  in  a  r o l l e r   automatic  p rocessor   (Eskofot  965) 

in  an  a c t i v a t i n g   bath  c o n s i s t i n g   of  2%  Na2CO3  and  13%  Na2SO4  for  20"  a t  

33°C,  then  in  a  stop  bath  c o n s i s t i n g   of  water  at  40°C  for  25"  and 

f i n a l l y   washed  with  water  sprays  at  room  t empera tu re .   In  the  case  o f  

Film  A,  no  tanning  was  obtained  in  the  exposed  regions   (no  image  was 

ob t a ined ) ,   while  in  the  case  of  Films  B and  C  a  good  tanning  was 

obta ined  with  image  formation  having  b e t t e r   q u a l i t y   as  the  phenidone  

content   i n c r e a s e d .  

Example  6 

Nine  photographic   elements  (Films  from  A  to  I)  for  t a n n i n g  

development  were  prepared  by  coat ing  a  10/100  r e s i n - c o a t e d   paper  base  

with  the  fol lowing  layers   in  the  ind ica ted   o r d e r :  

1)  a  l i g h t - i n s e n s i t i v e   unhardened  ge l a t i n   pigmented  layer  c o n t a i n i n g  



2 
g e l a t i n   at  a  coverage  of  1.5  g/m ,  a  black  c o l l o i d a l   s i l v e r   d i s p e r -  

sion  at  a  s i l v e r   coverage  of  0.13  g/m2  and  phenidone  at  the  c o v e r a g e  

r e p o r t e d   in  the  fo l lowing  t a b l e ;  

2)  a  l i g h t - s e n s i t i v e   unhardened  g e l a t i n   layer   con ta in ing   the  emu l s ion  

of  example  5  at  the  s i l v e r   coverage  r e p o r t e d   in  the  fo l lowing  t a b l e ,  

g e l a t i n   in  a  q u a n t i t y   as  to  ob ta in   a  s i l v e r / g e l a t i n   weight  r a t i o   o f  

0.3  and  hydroquinone  in  a  q u a n t i t y   as  to  obtain   a  g e l a -  

t i n / h y d r o q u i n o n e   weight  r a t i o   r e p o r t e d   in  the  fo l lowing  t a b l e :  

Samples  of  the  elements  were  exposed  in  a  7700  Compugra- 

phic  E d i t w r i t e r   P h o t o t y p e s e t t e r   and  p rocessed   in  a  r o l l e r   a u t o m a t i c  

p rocesso r   at  the  speed  of  50  cm/min.  in  an  a c t i v a t i n g   bath  of  t h e  

fo l lowing  c o m p o s i t i o n :  

Na2SO4:  130  g / l i t e r  

Na CO :  20  g / l i t e r  

pH:  1 2 . 4 ,  

then  in  a  s t o p   bath  c o n s i s t i n g   of  water  at  47°C  and  f i n a l l y   washed  w i t h  

water  sprays  at  room  tempera ture .   The  bes t   r e s u l t s ,   as  regards  t a n n i n g  

and  image  q u a l i t y ,   were  obtained  with  the  samples  of  Film  F  and  H; 

s l i g h t l y   i n f e r i o r ,   yet  accep tab le   r e s u l t s   were  on  the  cont rary   o b t a i n e d  

with  the  samples  of  Films  B,  D  and  I,  while  with  the  samples  of  F i lms  

A,  C,  E  and  G  no  tanning  or  a  bad  tanning   was  o b t a i n e d .  



Example  7 

Nine  pho tograph ic   elements  (Films  from  A  to  I)  for  t a n n i n g  

development  were  prepared   by  coat ing  a  10/100  r e s i n - c o a t e d   paper  b a s e  

with  the  fo l lowing  l ayers   in  the  ind ica ted   o r d e r :  

1)  a  l i g h t - s e n s i t i v e   unhardened  g e l a t i n   layer  con ta in ing   emulsion  A  o f  
2 

example  1  at  the  s i l v e r   coverage  of  0.45  g/m ,  g e l a t i n   so  as  t o  

obtain  the  s i l v e r / g e l a t i n   r a t i o s   repor ted   in  the  fo l lowing  t a b l e ,  

pyrocatechol   in  a  q u a n t i t y   as  to  obtain  the  g e l a t i n / c a t e c h o l   w e i g h t  

r a t i o s   repor ted   in  the  fol lowing  tab le ,   phenidone  at  the  cove rage  

repor ted   in  the  fo l lowing   table   and  a  g e l a t i n   d i spe r s i on   of  t h e  

pigments  F lexoni l   Blau  and  Colanil   Red  in  a  weight  r a t i o   of  1:1  at  a 
2 

pigment  t o t a l   coverage  of  0.8  g /m ;  

2)  an  unhardened  g e l a t i n   p r o t e c t i v e   layer  con ta in ing   g e l a t i n   at  t h e  

coverage  of  1  g/m 2  and  2 , 5 - d i i s o o c t y l h y d r o q u i n o n e ,   d i spersed   w i t h  
2 

t r i c r e s y l p h o s p h a t e ,   at  the  coverage  of  0.14  g / m  .  

Samples  of  the  elements  were  exposed  in  a  7700  Compugra- 

phic  E d i t w r i t e r   P h o t o t y p e s e t t e r   and  developed  in  a  r o l l e r   a u t o m a t i c  

processor   (Eskofot  842  Processor )   in  an  a c t i v a t i n g   bath  of  the  f o l l o w -  

ing  compos i t ion :  



Na2SO4:  from  12.2  to  15% 
2  4  

Na2CO3:  from  2.5  to  3% 

pH:  from  10.3  to  1 0 . 8  

for  t imes  ranging  from  20  to  30  seconds  at  a  tempera ture   from  32  t o  

35°C,  then  in  stop  bath  c o n s i s t i n g   of  water  at  40°C  and  f i n a l l y   washed 

with  water  sprays  at  room  t e m p e r a t u r e .  

Good  r e s u l t s   as  r ega rds   s e n s i t i v i t y ,   edge  q u a l i t y   and 

image  q u a l i t y   were  obta ined  with  Film  F  and  s t i l l   b e t t e r   r e s u l t s   w i t h  

the  f i lms  having  a  s i l v e r / g e l a t i n   weight  r a t i o   of  0.25  and  0.35,  a  

g e l a t i n / c a t e c h o l   weight  r a t i o   of  6  and  9  and  a  phenidone  coverage  o f  
2 

0.009  g /m2.  



1.  Photographic   element  for  tanning  development  to  be  u sed  

with  short   exposures  to  h i g h - i n t e n s i t y   l i gh t   having  at  l e a s t   one 

unhardened  g e l a t i n   layer  assoc ia ted   with  a  l i g h t - s e n s i t i v e   s i l v e r  

hal ide   emulsion,  a  colored  pigment  and  a  tanning  developer ,   c h a r a c t e r -  

ized  in  that   such  emulsion  is  a  h i g h - s e n s i t i v i t y   emulsion  a s s o c i a t e d  

with  a  3 - p y r a z o l i d i n o n e   compound  coated  at  a  coverage  lower  than  0 . 6  

grams  per  square  meter  and  with  a  s i l v e r / g e l a t i n   weight  r a t i o   lower  

than  0 . 4 .  

2.  Photographic  element  according  to  claim  1,  wherein  t h e  

s i l v e r   ha l ide   emulsions  contains  at  l e a s t   4%  of  s i l v e r   i o d i d e .  

3.  Photographic  element  according  to  claim  1,  wherein  t h e  

s i l v e r   ha l ide   emulsion  contains  from  4  to  20%  of  s i l v e r   i o d i d e .  

4.  Photographic  element  according  to  claim  1,  wherein  t h e  

s i l v e r   ha l ide   emulsion  contains  from  5  to  15%  of  s i l v e r   i o d i d e .  

5.  Photographic  element  according  to  claim  1,  wherein  t h e  

s i l v e r   ha l ide   emulsion  has  a  mean  grain  size  of  at  l eas t   0.30  mic ron .  

6.  Photographic  element  according  to  claim  1,  wherein  a t  

l ea s t   30%  of  the  s i l v e r   halide  grains   has  a  size  higher  than  0 . 3 0  

mic ron .  

7.  Photographic  element  according  to  claim  1,  wherein  a t  

l ea s t   50%  of  the  s i l v e r   halide  grains  has  a  size  higher  than  0 . 3 0  

mic ron .  



l e a s t   70%  of  the  s i l v e r   ha l ide   g ra ins   has  a  size  higher   than  0 . 3 0  

mic ron .  

9.  Photographic   element  accord ing   to  claim  1,  wherein  t h e  

tanning  deve loper   is  h y d r o q u i n o n e .  

10.  Photographic   element  accord ing   to  claim  1,  wherein  t h e  

tanning  deve loper   is  p y r o c a t e c h o l .  

11.  Photographic   element  accord ing   to  claim  1,  wherein  t h e  

3 - p y r a z o l i d i n o n e   compound  is  1 - p h e n y l - 3 - p y r a z o l i d i n o n e .  

12.  Photographic   element  according  to  claim  1,  wherein  a  

s ing le   s u b s t a n t i a l l y   unhardened  g e l a t i n   layer   includes  the  s i l v e r  

ha l ide   emulsion,   the  tanning  deve loper ,   the  w a t e r - i n s o l u b l e   p h o t o g r a -  

p h i c a l l y   i n e r t   colored  pigment  and  the  3 - p y r a z o l i d i n o n e   compound. 

13.  Photographic   element  according  to  claim  1,  which 

comprises  a  base  having  coated  the reon   two  superimposed  unhardened  

g e l a t i n   l aye r s ,   one  of  which  i nc ludes   the  s i l v e r   hal ide  emulsion  and 

the  t anning   developer   and  the  o ther   inc ludes   the  w a t e r - i n s o l u b l e   p h o t o -  

g r a p h i c a l l y   i n e r t   pigment  and  the  3 - p y r a z o l i d i n o n e   compound. 

14.  Photographic   element  accord ing   to  claims  from  1  to  13, 

wherein  the  q u a n t i t y   of  the  3 - p y r a z o l i d i n o n e   compound  is  in  the  r ange  

from  0.005  to  0.15  grams  per  square  m e t e r .  
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