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LILUNLSE  (GB) 

@)  Method  of  and  apparatus  for  developing  film. 

Apparatus  for  developing  cine  film  has  a  light-tight  tank 
(2)  enclosing  a  carrier  (9)  around  which  a  length  of  film  (13)  is 
helically  wound  and  supported  by  its  edges  in  successive  stag- 
gered  identations  (12)  on  adjacent  ribs  (10).  As  the  carrier  is 
rotated  by  drive  means  (19)  both  sides  of  the  film  are  immer- 
sed  in  the  requisite  processing  solutions  or  rinse  liquids  fed  at 
(26)  and  removed  at  (27).  Manual  drive  means  (50)  allows  care- 
ful  loading.  Brush  (29)  is  pivoted  to  engage  gently  with  the  film 
to  remove  any  opaque  backing. 



This  invention  relates  to  a  method  of  and  apparatus  for  developing 

photographic  film,  and  in  pa r t i cu la r   to  a  method  of  and  apparatus  
for  developing  8  mm  cine  f i lm.  

Usually,  motion  picture  film  is  processed  in  automatically  opera t ing  

equipment.  However,  many  people  would  find  it  more  convenient 

to  process  their   own  film  at  home  rather  than  sending  the  f i lm 

away  to  be  processed.  

A  typical  colour  reversal  film  process  sui table  for  home  use  involves 

passing  an  exposed  film  through  a  f i r s t   development  bath  which 
yields  a  negative  image.  This . is   then  reversed,  ei ther  by  means 
of  a  chemical  reversal  process  or  by  re-exposure  to  a  bright  l i g h t  
source.  The  film  is  then  passed  through  a  second  development  bath 

and  is  subsequently  thoroughly  washed,  bleached  and  fixed  to  provide 

a  permanent  image.  The  film  is  next  passed  through  a  s t a b i l i s i n g  
solution  which  extends  the  l i fe   of  the  colour  dyes.  Finally  the  

film  is  dried.  The  resul t   obtained  is  a  finished  p o s i t i v e .  

One  of  the  problems  of  home  developing  of  a  motion  picture  f i lm 

is  that  colour  film  usually  has  a  black  backing.  This  black  backing 
gives  good  a n t i s t a t i c   and  an t i -ha la t ion   proper t ies ,   and  comprises 
carbon  par t ic les   applied  to  the  base  side  of  the  motion  p i c t u r e  



film.  It  appears  quite  opaque,  and  is  advantageous  for  films  which 

are  used  on  a  camera  spool  without  a  leader  and  a  t r a i l e r .  

The  backing  is  very  d i f f i c u l t   to  remove  in  a  home-developing  process .  

One  known  method  of  removing  the  backing  involves  a  t h r e e - s t a g e  

operation.  F i r s t ly ,   the  backing  is  wetted  with  an  alkaline  s o l u t i o n  

to  soften  the  binder.  Secondly,  the  base  side  of  the  film  is  buffed 

or  rubbed  in  order  to  remove  the  softened  backing.  Thirdly,  t he  
film  is  rinsed  with  water  to  remove  any  remaining  par t ic les   o f  

backing  from  both  the  emulsion  and  base  sides  of  the  film.  This 

rinsing  operation  is  carried  out  before  the  film  is  placed  in  an 
acid  stop  bath  or  acid  f ixer ,   since  e i ther   of  these  would  o therwise  
tend  to  harden  the  softened  backing.  

Another  known  method  of  removing  the  backing,  used  in  commercial 

processing  f a c i l i t i e s ,   involves  ei ther   an  alkaline  prebath  before  

the  developer  or  a  developer  which  is  i t s e l f   a lkal ine .   This  method 
of  processing  is  adapted  to  the  length  of  film  being  processed.  
A  known  alkaline  prebath  has  a  pH  value  of  9.3,  and  can  be  prepared 
by  dissolving  the  r equ i s i t e   amount  of  borax  in  a  solution  of  sodium 

sulphate.   This  level  of  a l ka l i n i t y   is  su f f i c i en t   to  soften  t h e  

backing  but  not  to  i n i t i a t e   development  in  the  emulsion  side  of  
the  film.  The  base  side  of  the  film  is  buffed  or  rubbed  with  a 

gauze  or  cotton  swab,  whilst  the  film  is  in  the  prebath,  to  remove 
the  backing.  The  film  is  then  rinsed  under  water  for  a  short  period 
before  t ransfer   to  the  developer  s o l u t i o n .  

If  a  prebath  is  not  used,  the  base  side  of  the  film  can  be  buffed 

or  rubbed  with  a  gauze  or  cotton  swab,  whilst  the  film  is  in  the  

developer.  The  base  and  emulsion  sides  of  the  film  in  this  case 
are  rinsed  with  water  before  t r ans fe r r ing   the  film  to  the  acid 

stop  bath  solution,   in  order  to  remove  any  loose  backing  p a r t i c l e s .  
Any  remaining  spots  of  backing  can  be  removed  before  the  film  i s  
dried  using  a  soft  swab  moistened  with,  for  example,  ethyl  a l coho l .  
Care  is  however  needed  because  the  emulsion  layer  is  s t i l l   s o f t  



and  can  easily  be  damaged. 

The  present  invention  sets  out  to  provide  an  apparatus  and  method, 

usable  by  the  home  en thus ias t ,   for  developing  film  which  can,  moreover, 
be  used  to  remove  carbon  backing  as  necessary .  

In  one  aspect  the  invention  provides  apparatus  for  developing  a 

length  of  exposed  but  undeveloped  photographic  film,  comprising 
a  car r ie r   around  which  the  length  of  film  can  be  he l ica l ly   wound, 

supported,  for  rota t ion  by  sui table   drive  means,  within  a  l i g h t - t i g h t  
tank  having  inlet  and  outlet  means  for  processing  solutions  and/or  
rinse  l iquids;   the  ca r r ie r   possessing  a  p lu ra l i ty   of  like  r i b s  

paral lel   to  and  equally  spaced  from  the  axis  of  rotat ion  to  def ine  

a  cyl indr ical   array,  the  ribs  being  uniformly  spaced  around  the 

cyl indr ica l   array,  each  rib  having  on  an  outer  s t ra ight   edge  a 
succession  of  indentat ions  each  of  a  size  to  hold  a  standard  f i lm 

width  by  the  edges  only .  

Usually  the  indentat ions  on  adjacent  ribs  are  staggered  so  t h a t  

a  notional  helical  winding  path  is  defined  around  the  c y l i n d r i c a l  

array  of  r i b s .  

The  indentat ions  themselves  are  usually  arcs  of  a  c i r c le ,   e . g .  
semi-c i rcular   and  for  the  8  mm  film  developing  apparatus  will  of 

course  be  of  such  a  diameter  as  to  hold  such  8  mm  film  by  its  edges. 

Preferably,   there  are  12  ribs  on  the  ca r r i e r ,   although  more  or  
less  can  also  be  used.  They  can  be  const i tuted  as  f lat   bars  secured 
at  each  end  to  an  end  plate  so  as  to  define  a  cyl indrical   a r r ay .  

The  drive  means  can  be  coaxial  with  the  axis  of  ro ta t ion.   In  such 

a  case,  it  lends  i t s e l f   to  provision  of  both  a  motor  drive  and 

a  manual  drive,  the  l a t t e r   for  careful  in i t i a l   loading  and  t he  
motor  for  operating  the  p rocess .  

Al te rna t ive ly ,   as  described  more  fully  below,  the  drive  means  can 



be  a  f r i c t ion   drive  acting  on  the  outer  surface  of  a  c y l i n d r i c a l  

member  supporting  the  r i b s .  

Other  optional  features  may  also  be  present.  Thus,  the  tank  wal ls  

may  define  a  heating  jacket .   In  pa r t i cu la r   there  may  be  provided 

an  elongate  brush  to  contact  the  notional  surface  of  the  c y l i n d r i c a l  

array,  whereby  it  can  engage  a  film  wound  over  the  ribs  to  remove 
a  backing  layer  during  p rocess ing .  

A  preferred  embodiment  of  the  invention  provides  apparatus  f o r  
developing  a  length  of  exposed  but  undeveloped  photographic  f i l m ,  
comprising:  a  base  formed  to  provide  a  semi-cyl indrical   tank  surrounded 

by  a  water jacket ,   both  the  tank  and  the  jacket  having  liquid  i n l e t  

and  outlet   means;  a  general ly  cyl indr ical   car r ie r   journal led  f o r  
rotat ion  at  a  sui table   clearance  in  the  semi-cylindrical   t ank;  
and  a  l i g h t - t i g h t   lid  f i t t i n g   over  the  base  and  ca r r ie r ,   i nc lud ing  
drive  means  engageable  with  the  car r ie r   surface;  the  car r ie r   possess ing 
a  p lu ra l i ty   of  like  equispaced  paral lel   ribs  along  its  s u r f a c e ,  
each  having  on  an  outer  s t ra ight   edge  a  succession  of  i nden ta t i ons  
each  of  a  size  to  hold  a  standard  film  width  by  the  edges  only.  

In  such  a  case,  conveniently  the  liquid  inle ts   are  depress ions  
formed  in  an  upper  portion  of  the  base  uncovered  by  the  l id,   one 
depression  feeding  by  gravity  the  water  bath  and  the  other  communi- 

cating  via  a  l i g h t - t r a p   and  sui table   duct  to  the  base  of  the  semi- 

cyl indr ical   t ank .  

The  drive  means  may  be  an  e l ec t r i c   motor  housed  in  an  upward  ex tens ion  

of  the  l id,   presenting  the  surface  of  a  drive  wheel  through  a  s l o t  
in  the  base  of  such  upward  extension  to  engage  with  the  c a r r i e r  
su r f ace .  

A  pa r t i cu l a r l y   useful  feature  of  this  embodiment  resides  in  t h e  
drive  to  the  car r ie r   cyl inder.   Preferably  the  drive  means  and 
the  contacting  portion  of  the  cyl indrical   carr ier   are  provided 



with  a  layer  of  a  f r i c t ion   drive  mater ia l ,   such  as  a  nylon  hook 

pile  s tr ip  e.g.  that  known  under  the  Registered  Trade  Mark  of  VELCRO. 

The  invention  also  extends  to  a  method  of  developing  exposed  but 

undeveloped  photographic  film  on  apparatus  as  described  above  comprising 

the  steps  of:  winding  the  film  in  dark-room  conditions  around  the  

ribs  so  as  to  lodge  in  the  indentat ions  and  be  held  by  the  edges 

only;  closing  the  l i g h t - t i g h t   tank;  introducing  a  processing  so lu t ion  

into  the  tank;  ro ta t ing  the  ca r r i e r ,   so  that  the  solution  comes 
into  contact  with  both  sides  of  the  film,  for  a  time  s u f f i c i e n t  
for  the  processing  stage;  draining  off  the  processing  s o l u t i o n ;  

introducing  and  draining  successive  rinse  liquid  and/or  f u r t h e r  

processing  solutions  as  necessary,  while  continuing  to  rotate  t he  

ca r r i e r ,   until  development  is  complete;  and  removing  the  l i d .  

With  such  a  method  the  car r ie r   may  be  rotated  to  dry  the  film  a f t e r  
the  lid  is  removed. 

The  invention  will  be  further  described  with  reference  to  the  accom- 
panying  drawings,  in  which: 

Figure  1  shows  a  part  cut-away  side  view  of  one  embodiment; 

Figure  2  shows  a  part  cut-away  plan  view  of  the  embodiment  of  Figure 
1  with  the  lid  removed; 

Figure  3  shows  a  perspective  view  of  another  embodiment  with  the  

lid  r a i s e d ;  

Figure  4  is  a  section  on  IV-IV  of  Figure  3. 

Equipment  1  for  developing  cine  film  comprises  a  tank  2  with  end 
walls  3  and  4  side  walls  5  and  6,  base  7  and  lid  8  which  forms 

a  l igh t -proof   closure  around  the  top  of  the  walls  3,  4,  5  and  6. 



Carrier  9  possesses  generally  c i rcu la r   end  plates  11  connected 

by  paral lel   ribs  10  and  is  journal led  for  ro ta t ion  at  the  end  wal l s  

3  and  4  of  the  tank  as  described  more  fully  below.  There  are  p r e f e rab ly  
12  r ibs,   but  more  or  less  are  p o s s i b l e .  

Each  rib  10  is  a  f la t   bar  having  indentations  12  punched  or  moulded 

along  its  outer  edge,  and  is  received  at  each  end  to  a  c r e n e l l a t i o n  

of  one  of  the  plates  11.  In  t ransverse  section  the  ribs  can  be 

seen  to  be  subs t an t i a l ly   equispaced  around  the  circumference  of  

a  notional  c i r c l e .  

In  the  embodiment  shown,  each  indentation  is  p a r t - c i r c u l a r ,   t o  

give  the  rib  a  ' scal loped '   appearance.  By  way  of  example,  f o r  

developing  equipment  usable  with  8  mm  film,  the  indentations  can 
be  semi-c i rcular   and  of  8.73  mm  diameter;  a  minimum  size  for  use 
with  such  film  might  be  7.94  mm. 

The  indentat ions  on  adjacent  ribs  are  uniformly  staggered  in  t he  

same  sense,  so  as  to  define  a  notional  helical  path  around  and 

along  the  car r ie r   9.  A  typical  length  for  the  carr ier   is  305  mm, 
which  combined  with  the  size  of  indentations  given  above,  spaced 

along  the  ribs  10  by  an  amount  less  than  the  width,  and  combined 

with  a  sui table   diameter  of  the  notional  c i rc le   (around  which  the  

ribs  are  spaced)  can  provide  a  helical  path  of  total  length  approxi-  

mately  15  metres,  i .e .   fully  adequate  to  accommodate  a  s tandard 

reel  of  8  mm  f i lm.  

The  ca r r i e r   9  has  a  stub  axle  14  at  one  end  plate  and  a  slot  15 

at  the  other  end  plate.   Axle  14  is  held  for  rotat ion  at  support  
member  16.  Slot  15  engages  with  a  protruding  shaft  18  of  d r ive  

means  19,  connected  in  turn  via  pulley  21  and  drive  belt  22  t o  

motor  20.  Control  of  motor  20  is  given  by  switch  23  connected 

to  ba t t e r i e s   24  held  in  battery  holder  25.  Pulley  21  also  has 

a  manual  handle  50  so  that  the  car r ie r   can  be  turned  by  hand  i f  
desired  for  loading,  as  described  below. 



A  liquid  inlet   26  for  processing  solutions  is  provided  with  a  l i g h t -  
trap  (not  shown).  A  liquid  outlet   27,  controlled  by  rotary  valve 

28,  is  provided  to  drain  liquid  from  the  tank  between  process ing  

stages  and  at  the  end  of  the  p rocess .  

Brush  29  is  p ivotal ly   mounted  in  end  supports  30,  around  axis  31. 

The  b r i s t l e s   of  this  brush  engage  the  car r ie r   as  this  r o t a t e s .  

To  use  the  equipment,  a  length  of  undeveloped  cine  film  13  is  wound 

in  dark  room  conditions  on  to  car r ie r   9  with  the  base  carbon  l a y e r  

outwards,  using  handle  50  so  as  to  control  the  winding  c a r e f u l l y .  
The  lid  8  is  placed  securely  over  the  tank  2. 

The  f i r s t   processing  solution  is  poured  into  tank  2  through  the  

inlet   26,  and  past  the  l i g h t - t r a p ,   so  as  to  extend  approximately 
halfway  up  a  rib  lying  at  its  lowest  posit ion,   or  otherwise  as 

necessary  if  more  or  less  than  12  ribs  are  present.  The  process ing 
solution  should  cover  a  s tretch  of  film  over  each  turn;  since  t he  
film  is  held  at  its  edges  only  if  there  is  good  f i lm/ l iqu id   con t ac t .  

The  ca r r ie r   is  then  rotated  by  motor  20  operating  drive  means  19 

typ ica l ly   at  6  to  20  r.p.m.  until  the  processing  solution  has  contacted  
the  film  13  for  a  length  of  time  as  known  in  the  photographic  a r t  
to  be  s u i t a b l e  f o r   the  requis i te   stage  of  cine  film  development. 
It  will  be  appreciated  that  this  step  in  i t s e l f   is  not  part  o f  
the  invention,  and  is  therefore  not  discussed  in  d e t a i l .  

The  processing  solution  is  drained,  a  rinse  solution  is  poured 
in  through  inlet   26,  and  the  ca r r ie r   further  rotated.   This  i s  
then  drained,  and  further  processing  solut ions ,   and/or  rinse  s o l u t i o n s  

are  successively  added  and  d ra ined .  

During  these  operations  passage  of  the  ribs  through  the  s o l u t i o n s  

ensure  that  it  is  sui tably  s t i r r ed .   Also,  the  carbon  backing  becomes 
softened  and  removed  by  the  gentle  but  continued  action  of  pivoted 



brush  29;  whichever  d i rec t ion  of  rotat ion  is  chosen. 

Typically,   the  process  is  completed in  under  two  hours.  At  the  
end  of  this  time  the  lid  can  be  removed  and,  if  desired,  the  c a r r i e r  
rotated  for  such  length  of  time  as  may  be  necessary  to  dry  t he  
film  (possibly  at  a  higher  speed  of  ro ta t ion) .   Drying  takes  place 
uniformly  without  formation  of  drying  marks. 

It  is  of  considerable  advantage  to  ensure  that  all  internal  p a r t s ,  
at  l eas t ,   of  the  equipment  are  made  of  synthetic  polymeric  m a t e r i a l ,  
to  ensure  that  trace  amounts  of  contaminant  metal  ions do  not  bu i ld  

up  in  the  processing  solutions  and  thus  affect  the  developing  process .  
Typical  such  materials   are  polyethylene,  polypropylene  or  po lyvinyl -  
chloride.   For  cheapness  the  tank  may  be  pressed  or  vacuum-formed 
but  for  r i g id i t y   it  is  preferable  to  inject   the  ribs  10  and  end 
plates  11. 

Another  embodiment  of  the  equipment  is  shown  in  Figures  3  and  4. 

Figure  3  shows  in  perspective  view  developing  equipment  31  with 
the  lid  32  l i f ted   from  the  base  33. 

Lid  32  is  a  l ight   vacuum-formed  t r ay - l ike   member  with  s l i g h t l y  
sloping  downwardly  extending  walls  34  and  a  raised  housing  35  f o r  
ba t t e r i e s   and  a  motor,  as  described  more  fully  below. 

Base  33  is  again  a  l ight   vacuum  formed  member,  of  somewhat  s i m i l a r  

shape,  with  surrounding  and  downwardly  extending  sloping  wal ls  
36.  In  the  top  is  formed  a  tank  37  of  semi-ci rcular   c r o s s - s e c t i o n  
for  receiving  a  ca r r i e r   member  38,  shown  only  in  dotted  o u t l i n e  
for  c l a r i t y   of  i l l u s t r a t i o n .   The  remainder  of  the  tops  is  formed 

as  a  f la t   portion  39  with  two  spaced  square  recesses  40  and  41 

for  processing  solutions  and  for  inlet   of  temperature-control   water  
respec t ive ly ,   as  described  below.  Between  these  lies  a  thermometer 

42  shaped  so  as  to  dip  into  one  end  of  the  tank  37  and  pass  upwards 



and  outwards  along  a  recess  in  f lat   portion  39. 

Figure  4  shows  a  c ross -sec t iona l   view  along  line  IV-IV  of  Figure 
3. 

Raised  housing  35  of  lid  32  has  a  depression  43  formed  in  the  t op ,  
with  removable  cover  44  f ixable  thereover.   This  covered  recess  
thus  provides  an  accessible   holder  for  ba t t e r i e s   45  connectable  

by  switch  46  also  operating  warning  l ight  46a.  (see  Figure  3) .  
Within  the  housing  35,  at  a  level  lower  than  depression'43  is  a 
motor  47  (shown  only  diagrammatically)  and  supported  on  base  p l a t e  
48.  This  plate  is  securable  around  its  edges  by  means  not  shown 

for  ease  of  i l l u s t r a t i o n   in  a  surrounding  recess  49  around  the  

lower  edge  of  housing  35. 

Housing  base  plate  48  has  a  slot  51  through  which  protrudes  a  d r ive  

wheel  52  of  motor  47,  having  f r i c t iona l   drive  surface  52a. 

The  lower  edge  of  lid  32  rests  on  the  shaped  surround  53  of  base 
33.  Raised  rim  54  ensures  a  l i g h t - t i g h t   s e a l .  

Base  33  i t s e l f   has  a  permanent  base  plate  55  f i t t ed   in  a  water 

t ight   fashion  all  around  in  shaped  recess  56.  It  therefore  c o n s t i t u t e s  

a  water  bath  57,  with  a  warm  water  inlet   at  41  (as  described  above 

but  not  shown  in  the  section  of  Figure  4)  and  a  simple  overflow 
outlet   at  58,  remote  from  the  inlet   41  and  fed  from  near  the  base 

plate  at  59  to  ensure  good  mixing  and  hence  a  uniform  bath  tempera ture .  

Tank  portion  37  is  provided  with  i n l e t / o u t l e t   duct  60  passing  through 

but  not  communicating  with  water  bath  57  to  drain  tap  61.  This 
duct  60  also  communicates  with  vert ical   duct  62  fed  from  the  i n l e t  

40  via  light  trap  construct ion  63  consist ing  e s sen t i a l ly   of  a  t r a y  
64,  an  opaque  prate  65  spaced  from  the  base  by  rods  66  and  almost 

but  not  quite  reaching  the  walls  of  tray  64  so  as  to  provide  a 
tortuous  liquid  path  and  keeps  out  stray  l i g h t .  



Carrier  38  in  this  embodiment  is  a  rigid  polymer  cylinder  with 

integral  project ing  ribs  67  resembling  the  free  ribs  10  in  Figure 
1  and  possessing  sui table   indentat ions  68,  staggered  as  before  

to  provide  a  notional  helical  path.  End  caps  69  are  each  provided 
with  a  simple  stub  axle  70  each  f i t t i n g   into  an  upwardly  open  s l o t ,  
not  shown,  in  rota t ion  supports  71.  Around  one  end  of  the  c y l i n d r i c a l  
ca r r i e r   38  there  is  provided  a  drive  region  72  which  when  the  l i d  

32  is  in  place  f r i c t i o n a l l y   engages  with  the  surface  52a  of  p ro t rud ing  
drive  wheel  52  of  the  motor. 

Surfaces  72  and  52a  in  the  embodiment  shown  are  each  composed  of 

a  s tr ip  of  hook  pile  material  e.g.  as  known  under  the  Regis tered 
Trade  Mark  of  VELCRO.  This  ensures  good  f r i c t iona l   contact  and 
accommodates  sl ight   d i f ferences   in  dimension  or  placement  of  t h e  

lid  32  in  re la t ion  to  base  33.  It  also  gives  good  t r ansmiss ion  

of  motion  in  e i ther   d i rec t ion ,   without  vibrat ion  or  back- l a sh ,  
su i tab le   for  low  power  drives  of  this  nature.  Moreover,  it  i s  

a  synthetic  polymer  not  introducing  contaminant  ions .  

The  equipment  of  Figures  3  and  4  is  used  in  e s sen t i a l l y   the  same 

way  as  the  equipment  of  Figures  1  and  2.  The  main  additional  opera t ing  
feature  is  the  water  bath,  fed  by  gravity  through  inlet   41  and 

imparting  to  the  processing  solution  73  the  required  temperature  
as  measured  by  easily  v is ib le   thermometer  42 



1.  Apparatus  for  developing  a  length  of  exposed  but  undeveloped 

photograhic  film,  character ised   in  that  it  comprises  a  c a r r i e r  

around  which  the  length  of  film  can  be  he l ica l ly   wound,  supported,  
for  rotat ion  by  su i table   drive  means,  within  a  l i g h t - t i g h t   tank 

having  inlet   and  outlet   means  for  processing  solutions  and/or  r i n s e  

l iquids ;   the  ca r r ie r   possessing  a  p lu ra l i ty   of  like  ribs  p a r a l l e l  
to  and  equally  spaced  from  the  axis  of  rotat ion  to  define  a  c y l i n d r i c a l  

array,  the  ribs  being  uniformly  spaced  around  the  cyl indrical   a r r ay ,  
each  rib  having  on  an  outer  s t ra igh t   edge  a  succession  of  i nden ta t ions  

each  of  a  size  to  hold  a  standard  film  width  by  the  edges  only.  

2.  Apparatus  as  claimed  in  claim  1  character ised  in  that  t h e  

indentat ions  on  adjacent  ribs  are  staggered  so  that  a  not ional  

helical  winding  path  is  defined  around  the  cyl indrical   array  o f  

r i b s .  

3.  Apparatus  as  claimed  in  claim  1  or  2  character ised  in  t h a t  

the  indentations  are  arcs  of  a  c i r c l e .  

4.  Apparatus  as  claimed  in  any one  preceding  claim  c h a r a c t e r i s e d  
in  that  the  drive  means  is  coaxial  with  the  axis  of  r o t a t i o n .  

5.  Apparatus  as  claimed  in  any one  preceding  claim  c h a r a c t e r i s e d  

in  that  the  tank  walls  define  a  heating  j a c k e t .  

6.  Apparatus  as  claimed  in  any one  preceding  claim  c h a r a c t e r i s e d  

in  that  an  elongate  brush  is  provided  to  contact  the  notional  su r face  
of  the  cyl indr ical   array,  whereby  it  can  engage  a  film  wound  over 
the  ribs  to  remove  a  backing  layer  during  process ing.  

7.  Apparatus  for  developing  a  length  of  exposed  but  undeveloped 
photographic  film,  charac ter i sed   in  that  it  comprises  a  base  formed 
to  provide  a  semi-cyl indr ical   tank  surrounded  by  a  water  j a c k e t ,  



both  the  tank  and  the  jacket  having  liquid  inlet  and  outlet  means; 

a  generally  cyl indr ical   ca r r ie r   journalled  for  rotation  at  a  s u i t a b l e  
clearance  in  the  semi-cyl indrical   tank;  and  a  l i g h t - t i g h t   lid  f i t t i n g  
over  the  base  and  ca r r i e r ,   including  drive  means  engageable  with 
the  carr ier   surface,  the  car r ie r   possessing  a  p lura l i ty   of  l i k e  

equispaced  paral lel   ribs  along  its  surface,  each  having  on  an  ou t e r  

s ta ight   edgea  succession  of  indentat ions  each  of  a  size  to  hold 

a  standard  film  width  by  the  edges  only.  

8.  Apparatus  as  claimed  in  claim  12  character ised  in · tha t   t he  
indentat ions  are  arcs  of  a  c i rc le   of  such  dimension  as  to  hold 
8  mm  cine  film  by  its  edges,  and  the  indentations  on  adjacent  r i b s  

are  staggered  so  that  a  notional  helical  winding  path  is  def ined 
around  the  r i b s .  

9.  Apparatus  as  claimed  in  claim  7  or  8  character ised  in  t h a t  
the  liquid  inlets   are  depressions  formed  in  an  upper  portion  o f  
the  base  uncovered  by  the  l id,   one  depression  feeding  by  g r a v i t y  
the  water  bath  and  the  other  communicating  via  a  l i gh t - t r ap   and 
sui table   duct  to  the  base  of  the  semi-cylindrical   t ank .  

10.  Apparatus  as  claimed  in  any  of  claims  7,  8  or  9  c h a r a c t e r i s e d  

in  that  the  drive  means  is  an  e l ec t r i c   motor  housed  in  an  upward 
extension  of  the  l id,   presenting  the  surface  of  a  drive  wheel  through 
a  slot  in  the  base  of  such  upward  extension  to  engage  with  the  

ca r r ie r   su r f ace .  

11.  Apparatus  as  claimed  in  any  of  claims  7,  8,  9  or  10  c h a r a c t e r i s e d  
in  that  the  drive  means  and  the  contacting  portion  of  the  c y l i n d r i c a l  
car r ie r   are  provided  with  a  layer  of  a  f r i c t ion   drive  m a t e r i a l .  

12.  Apparatus  as  claimed  in  claim  11  character ised  in  that  t he  

f r i c t ion   drive  material  is  a  nylon  hook  pile  s t r i p .  

13.  A  method  of  developing  exposed  but  undeveloped  photographic 
film  on  apparatus  as  claimed  in  any one  preceding  claim,  c h a r a c t e r i s e d  



in  that  it  comprises  the  steps  of:  winding  the  film  in  dark-room 

conditions  around  the  ribs  so  as  to  lodge  in  the  indentations  and 

be  held  by  the  edges  only;  closing  the  l i g h t - t i g h t   tank;  in t roduc ing  

a  processing  solution  into  the  tank;  rota t ing  the  ca r r i e r ,   so  t h a t  
the  solution  comes  into  contact  with  both  sides  of  the  film,  f o r  

a  time  su f f ic ien t   for  the  processing  stage,  draining  off  the  processing 
solut ion;   introducing  and  draining  successive  rinse  liquid  and/or  
further   processing  solutions  as  necessary,  while  continuing  to  

rotate   the  ca r r i e r ,   until  development  is  complete;  and,removing 
the  l i d .  
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