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©  Graphic  material  registration  apparatus  and  method. 

©  Improved  method'  and  apparatus  for  supporting 
photographic  sheet  materials  (9,11)  in  intimate  sur-  , 
face  contact  during  contact  exposure  includes  a 
flexible  membrane  (15)  which  forms  a  common 
boundary  wall  between  two  gas-tight  chambers 
(19,20).  Air  at  ambient  pressure  is  admitted  to  one 
chamber  (20)  at  a  controlled  rate  slower  than  air  is 
evacuated  from  the  other  chamber  (19)  containing 
the  photographic  sheet  materials  (9,11).  Progressive 
expansion  of  the  surface  area  of  contacting  force 
assures  that  residual  volumes  of  air  between  photo- 
graphic  sheets  are  squeezed  out  in  an  orderly  pat- 
tern  and  not  trapped  in  isolated  pockets  that  distort 
resulting  photographic  images. 
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GRAPHIC  MATERIAL  REGISTRATION  APPARATUS  AND  METHOD 

Background  of  the  Invention sheets  and  the  exposure  plate  in  a  manner  that 
assures  removal  of  air  pockets  from  between  the 
photographic  sheets  as  the  force  attributable  to 
ambient  air  pressure  is  progressively  applied.  A 
migrating  or  spreading  region  of  applied  force  pro- 
gressively  squeezes  out  residual  air  from  between 
the  photographic  sheets  and  inhibits  entrapment  of 
air  within  pockets  at  random  locations.  The  sheets 
are  therefore  placed  and  held  in  intimate  contact 
with  substantially  uniform  force  over  the  area  of  the 
sheets  and  exposure  plate. 

This  invention  pertains  to  the  method  and 
means  for  firmly  supporting  photographic  materials  s 
in  accurate  registration  during  contact  exposure, 
and  more  particularly  to  a  passive  hold-down  ap- 
paratus  and  method  in  which  the  region  beneath  an 
impervious  membrane  is  selectively  evacuated  in  a 
manner  that  develops  a  spreading  or  migrating  10 
hold-down  force. 

Contact  exposure  of  photographic  copy  and 
master  sheets  requires  accurate  registration  be- 
tween  such  sheets  during  exposure.  Certain  known 
schemes  rely  upon  the  sheets  being  pressed  to-  75 
gether  and  against  an  exposure  plate  by  various 
mechanisms  in  order  to  maintain  the  sheets  in 
accurate  registration  during  exposure  through  the 
exposure  plate.  One  known  mechanism  depends 
upon  a  flexible,  weighted  blanket  being  rolled  out  20 
over  the  photographic  sheets  to  hold  them  in  place 
on  the  exposure  plate.  Still  other  known  mecha- 
nisms  rely  upon  air  pressure  or  resilient  means  to 
force  the  photographic  sheets  together  and  against 
the  exposure  plate  during  exposure.  Mechanisms  25 
of  these  types  are  disclosed  in  the  literature  (see, 
for  example,  U.S.  Patents  4,029,404  and  4,551,016 
and  4,674,868  and  4,707,  125). 

One  common  disadvantage  associated  with 
mechanisms  of  these  types  is  that  air  pockets  may  30 
remain  at  random  locations  between  the  photo- 
graphic  master  and  copy  sheets  and  between  the 
exposure  plate  and  sheets  that  may  produce  dis- 
torted  photographic  images  due  to  non-contacting 
reproduction  where  the  air  pockets  are  located.  35 
Excessive  pressure  applied  to  the  photographic 
sheets  to  assure  that  no  air  pockets  remain  unnec- 
essarily  increases  the  weight,  strength  and  costs  of 
the  exposure  plate  and  associated  supporting 
structures,  in  order  to  withstand  the  pressing  40 
forces,  and  may  contribute  to  distortion  of  the 
sheets  which  may  be  forced  to  'flow'  and  reform 
around  an  air  pocket.  In  addition,  excessive  pres- 
sure  applied  to  photographic  sheets,  particularly  of 
piastic  materials,  introduces  stresses  which  may  45 
form  Newton  rings  in  the  reproduction,  especially 
under  exposure  to  collimated  light. 

Description  of  the  Drawings 

Figure  1  is  a  sectional  view  of  exposure 
apparatus  including  sheets  of  photographic  material 
retained  against  the  exposure  plate  by  a  flexible 
blanket; 

Figure  2  is  a  sectional  view  of  vacuum  hojd- 
down  apparatus  illustrating  a  pocket  of  air  trapped 
beneath  sheets  of  photographic  material; 

Figure  3(a)  through  (e)  are  sectional  views  of 
apparatus  according  to  the  present  invention  op- 
erating  to  exclude  residual  air; 

Figure  4  is  a  perspective  plan  view  of  the 
lower  support  plate  and  air  inlet  according  to  the 
present  invention;  and 

Figure  5  is  a  partial  sectional  view  of  the 
apparatus  of  the  present  invention  for  incrementally 
controlling  the  migrating  hold-down  force; 

Figure  6  is  a  pictorial  representation  of  a 
control  valve  for  the  embodiment  of  Figure  5; 

Figure  7  is  a  partial  sectional  view  of  another 
embodiment  of  the  apparatus  of  Figure  5; 

Figure  8  is  a  pictorial  representation  of  one 
exposure  apparatus  for  selectively  processing  pho- 
tographic  sheets  upon  a  surface  platen  that  is 
illuminated  therethrough  from  below;  and 

Figures  9(a)  through  (d)  are  partial  sectional 
views  of  the  improved  impervious  membrane  ac- 
cording  to  the  present  invention. 

Description  of  the  Preferred  Embodiment 

Referring  now  to  Figure  1,  there  is  shown  a 
cross-sectional  view  of  a  sheet  9  carrying  photo- 
graphic  original  images  and  another  sheet  11  of 
photographically-sensitive  materials  held  together 
and  in  place  against  a  glass  exposure  plate  13  by  a 
flexible  blanket  15.  The  sheet  materials  9,  11  are 
held  in  close  surface  registration  during  exposure 

Summary  of  the  Invention  so 

In  accordance  with  the  present  invention,  a 
passive,  pressure  differential  is  established  about  a 
flexible  membrane  that  covers  the  photographic 



EP  0  319  904  A2 

sion  of  the  volume  of  the  second  chamber  20  (via 
flexure  of  the  membrane  15)  is  limited  substantially 
to  the  central  region  25  about  the  inlet  21.  As 
evacuation  of  the  first  chamber  continues,  the  vol- 

5  ume  of  the  second  chamber  (via  flexure  of  the 
membrane  15)  continues  to  expand  or  spread  over 
the  surface  of  the  exposure  plate  13,  as  illustrated 
in  Figures  3(c)  through  (e),  until  the  entire  surface 
area  of  the  sheets  9,  1  1  are  progressively  pressed 

10  together  and  against  the  exposure  plate  13. 
Ideally,  the  rate  of  flow  of  air  at  ambient  pres- 

sure  through  inlet  21  into  the  second  chamber  is 
slower  than  the  rate  of  flow  of  air  24  from  the  first 
chamber  19  (via  a  vacuum  pump  not  shown)  so 

75  that  a  pressure  differential  can  be  maintained 
across  the  membrane  15  under  conditions  which 
cause  progressive,  migrating  or  spreading  contact 
between  the  membrane  15  and  the  sheets  9,  11 
and  the  exposure  plate  13  from  the  central  location 

20  of  the  inlet  21  toward  the  periphery  of  the  mem- 
brane  15,  as  illustrated  in  Figures  3(b)  through  (e). 
The  first  chamber  may  be  evacuated  through  an 
outside  boundary  wall,  as  illustrated  in  Figures  4 
and  5,  for  example,  near  the  perimeter  of  the 

25  membrane  15.  In  this  way,  substantially  all  residual 
air  within  the  first  chamber  19  that  might  remain 
between  the  sheets  9,  11  and  between  the  sheets 
and  the  exposure  plate  13  and  membrane  15,  is 
squeezed  out  progressively,  starting  near  the  inlet 

30  21  and  concluding  at  the  perimeter  of  the  mem- 
brane  15.  The  initial  surface  force  is  applied  at  the 
central  position,  as  shown  in  Figures  3(b)  and  (c), 
and  spreads  but  with  time,  as  shown  in  Figures  3- 
(d)  and  (e),  as  air  at  ambient  pressure  is  admitted 

35  to  the  second  chamber  20  at  controlled  rates 
through  the  inlet  21  . 

Referring  now  to  Figure  5,  the  partial  sectional 
view  of  the  apparatus  of  the  present  invention  illus- 
trates  a  plurality  of  air  inlets  29,  31  ,  33  and  35  at 

40  spaced  locations  intermediate  the  substantially 
central  inlet  21  and  the  peripheral  seal  23  of  the 
membrane  15  to  the  lower  platen  22.  Each  of  these 
inlets  restricts  the  flow  of  air  at  ambient  pressure 
into  the  forming  chamber  25  as  the  membrane  15 

45  expands  the  area  30  in  which  force  is  applied  to 
urge  the  sheets  9,  11  into  surface  contact  with  the 
exposure  plate  13.  Initially,  as  air  is  evacuated  24 
from  the  region  between  the  membrane  1  5  and  the 
exposure  plate  15,  air  at  ambient  pressure  enters 

so  beneath  the  membrane  15  initially  only  through 
inlet  21  .  The  remaining  inlets  29-35  are  blocked  by 
the  membrane  15.  or  by  active  valving  techniques, 
as  later  described.  Thereafter,  as  the  region  25 
expands  below  membrane  15,  air  enters  beneath 

55  the  membrane  15  additionally  through  each  of  the 
inlets  29,  31  ,  33*  and  35  in  turn,  so  that  the  rate  of 
expansion  of  the  region  25  beneath  the  membrane 
15  increases  with  time  as  air  continues  to  be  evac- 

through  the  glass  plate  13  to  a  light  source  17 
positioned  above  the  plate.  Structures  of  this  type 
may  also  be  achieved  in  inverted  orientation  when 
the  sheet  materials  are  placed  on  top  of  the  expo- 
sure  plate  and  the  flexible  blanket  15  weighs  down 
the  sheets  during  exposure  to  the  light  source 
located  below  the  glass  plate. 

With  reference  to  the  sectional  view  of  Figure 
2,  the  flexible  blanket  15  and  photographic  sheet 
materials  positioned  between  the  blanket  and  expo- 
sure  plate  13  are  forced  against  the  glass  exposure 
plate  13  by  positive  air  pressure  acting  within  the 
chamber  16  on  the  side  of  the  blanket  15  remote 
from  the  plate  13.  The  positive  pressure  differential 
may  be  established  by  pressurizing  the  chamber 
16  (within  the  confining  housing  14).  However,  such 
techniques  commonly  isolate  pockets  of  trapped  air 
at  locations  on  the  surface  of  the  sheet  materials 
where  sufficient  air-tight  seals  18  formed  against 
the  exposure  plate  (or  between  sheets)  to  inhibit 
evacuation  of  such  volumes  of  residual  air. 

In  accordance  with  the  present  invention,  a 
flexible,  gas-impervious  blanket  or  membrane  1  is 
disposed  to  separate  two  air-tight  chambers  that 
are  formed  on  opposite  sides  of  the  membrane, 
with  the  membrane  forming  a  boundary  wall  of 
each  such  chamber,  as  shown  in  Figures  3(a) 
through  (e).  In  the  first  or  upper  chamber  19,  an- 
other  boundary  wall  is  formed  by  the  exposure 
plate  13  (which  may  be  hinged  or  otherwise  remov- 
able  29  [not  shown]  to  facilitate  insertion  of  photo- 
graphic  sheet  materials  into  the  chamber).  In  the 
second  or  lower  chamber  20,  a  controlling  air  inlet 
21  is  positioned  in  an  exterior  boundary  wall  22  of 
that  chamber  to  limit  the  ingress  of  air  at  ambient 
pressure  into  the  second  chamber.  The  membrane 
15  may  be  secured  and  sealed  23  about  its  periph- 
ery  to  the  exterior  boundary  wall  22  in  order  to 
form  therewith  the  air-tight  second  chamber  20. 
The  first  chamber  19  is  coupled  to  a  vacuum  pump 
(not  shown)  for  evacuating  air  24  from  between  the 
sheets  9,  11  and  from  between  the  sheets  and 
exposure  plate  13  in  order  to  assure  fixed  surface 
registration  between  the  two  sheets  during  expo- 
sure  to  light  through  the  exposure  plate  13. 

In  operation,  the  inlet  21  limits  the  rate  of  flow 
of  air  at  ambient  pressure  into  the  second  chamber 
20  that  is  formed  beneath  the  membrane  15.  Thus, 
as  air  is  evacuated  24  from  the  first  chamber  19 
above  the  membrane  15,  substantially  only  the 
local  region  of  the  membrane  15  about  the  inlet  21 
is  capable  of  expanding  under  the  pressure  dif- 
ferential  between  ambient  pressure  admitted  into 
the  second  chamber  20  through  the  inlet  21  and 
the  reduced  pressure  due  to  evacuation  of  air  24 
evacuated  from  the  first  chamber.  The  inlet  21  is 
positioned  within  the  periphery  seal  23  of  the  mem- 
brane,  as  shown  in  Figure  3,  so  that  initial  expan- 
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After  exposure  operations  and  the  photographic 
sheets  9,  11  are  to  be  removed,  the  plenum  45 
may  be  rotated  counter-clockwise  to  connect  vacu- 
um  in  chamber  41  to  the  inlets  5,  4,  3,  2,  and  1  in 

5  that  sequence.  The  membrane  15  is  thereby  drawn 
away  from  the  exposure  plate  as  air  at  ambient 
pressure  is  admitted  to  the  region  between  the 
membrane  15  and  exposure  plate  13.  Once  the  air 
pressures  on  both  sides  of  the  exposure  plate  13 

70  have  equilibrated,  the  exposure  plate  13  may  be 
removed  to  facilitate  removal  and  re-placement  of 
photographic  sheets  9,  1  1  . 

With  reference  now  to  the  partial  sectional  view 
of  Figure  7,  there  is  shown  another  embodiment  of 

75  the  present  invention  in  which  the  membrane  15 
includes  magnetic  hold-down  means  51-57  spaced 
at  radial  or  other  increments  about  a  central  loca- 
tion  of  an  air  inlet  21.  Of  course,  these  hold-down 
means  51-57  may  include  ceramic  magnets  em- 

20  bedded  in  the  rubber  or  plastic  membrane  15 
(similar  to  gasket  construction  for  refrigerators)  for 
attractive  hold-down  on  the  lower  platen  formed  of 
steel  or  other  magnetic  material.  Alternatively,  flat 
rings  or  strips  of  magnetic  material  may  be  posi- 

25  tioned  within  the  membrane  15  about  the  central 
location  of  the  air  inlet  21  for  attractive  hold-down 
by  permanent  magnets  positioned  in  the  lower  plat- 
en  to  attract  the  rings  or  strips  of  magnetic  ma- 
terial. 

30  In  another  embodiment  of  the  present  inven- 
tion,  the  hold-down  means  between  membrane  15 
and  the  lower  platen  may  include  a  plurality  of 
resilient  filaments  connected  between  the  mem- 
brane  15  and  the  lower  platen  to  resiliency  bias  the 

35  membrane  15  away  from  the  exposure  plate  13 
until  evacuation  of  air  from  between  the  exposure 
plate  13  and  the  membrane  15  establishes  a  hold- 
ing  force  against  the  exposure  plate  13  that  mi- 
grates  from  the  central  region  about  air  inlet  21 

40  toward  the  perimeter  of  the  membrane  15  near  the 
seal  59.  With  reference  to  the  embodiment  of  the 
invention  illustrated  in  Figure  8,  the  resilient  fila- 
ments  or  magnetic  hold-down  means  previously 
described  are  particularly  advantageous  to  include 

45  with  a  flexible  membrane  15  that  is  positioned  in 
inverse  relationship  above  the  exposure  plate  13 
that  is  arranged  for  exposing  photographic  sheets 
therethrough  to  a  light  source  located  below  the 
plate  13.  In  this  embodiment,  the  membrane  15  is 

so  retained  in  the  removable  lid  61  that  forms  the 
second  chamber  on  the  back  side  of  the  mem- 
brane  15  (inverse  of  Figures  2-5)  via  a  plurality  of 
resilient  filaments  63,  as  illustrated  in  Figures  9(b) 
through  (d)  of  course,  such  filaments  63  may  be 

55  spaced  at  selected  locations  and  provide  graduated 
resilient  force  from  the  least  forces  near  the  center 
to  the  greatest  force  near  the  perimeter  of  the 
membrane  15  in  order  to  enhance  the  migration  of 

uated  24  from  the  region  between  the  membrane 
15  and  the  exposure  plate  13.  The  pressure  dif- 
ferential  thus  established  across  the  membrane  15 
progressively  squeezes  out  residual  air  from  be- 
tween  the  photographic  sheets  9,  11  and  exposure 
plate  13  in  a  pattern  that  generally  progresses  from 
the  central  location  of  the  initial  air  inlet  21  toward 
the  outer  limits  of  the  peripheral  seal  23  of  the 
membrane  23  to  the  lower  platen.  The  perimeter 
gasket  27  is  provided  to  facilitate  removal  of  the 
exposure  plate  13  for  convenient  placement  of  pho-. 
tographic  sheets  9,  11  within  the  upper  chamber, 
and  to  form  an  air-tight  seal  with  the  exposure  plate 
13  when  it  is  in  place,  as  shown. 

After  exposure  of  the  photographic  materials  to 
light  through  the  plate  13,  air  at  ambient  pressure 
may  be  admitted  into  the  first  chamber  19,  initially 
from  locations  about  the  periphery  of  the  mem- 
brane  15  to  progressively  decrease  the  area  in 
which  surface  force  of  the  membrane  1  5  (and  con- 
fined  sheets  9,  11)  against  the  exposure  plate  13  is 
removed,  substantially  in  the  sequence  illustrated 
by  Figures  3(e)  through  (a),  in  that  order.  After  the 
air  19,  20,  pressure  equilibrates  in  the  first  and 
second  chambers  19,  20,  the  exposure  plate  13 
may  be  removed  as  a  boundary  wall  of  the  first 
chamber  (for  example,  by  detachment  from  perim- 
eter  gaskets  27,  as  shown  in  Figure  4)  in  order  to 
facilitate  removal  of  the  sheets  9,  11  and  place- 
ment  of  new  photographic  materials  for  contact 
exposure. 

Referring  now  to  Figure  6,  there  is  shown  a 
simplified  pictorial  representation  of  a  sequential 
valving  scheme  that  operates  with  the  inlets  21  and 
29-35  to  control  the  migrating  positioning  of  the 
membrane  15  against  the  exposure  plate  13.  In 
operation,  each  of  the  inlets  21  and  29-35 
(designated  I,  2,  3,  4  and  5  in  Figure  5)  are 
connected  to  the  valve  chamber  41,  42  that  is 
coupled  to  a  vacuum  supply  at  conduit  43  and  a 
supply  of  air  at  ambient  pressure  via  conduit  44.  A 
rotatable  plenum  45  is  disposed  to  separate  the 
different  air  pressures  in  the  valve  chamber  41  ,  42 
and  to  divert  either  vacuum  or  air  at  ambient  pres- 
sure  to  the  inlets  21  and  29-35  in  sequence.  Thus, 
by  rotating  the  plenum  45  in  clockwise  direction, 
vacuum  in  chamber  41  is  removed  from  inlet  21 
and  air  at  ambient  pressure  is  supplied  via  cham- 
ber  42.  Similarly,  vacuum  is  removed  from  each  of 
the  remaining  inlets  2-5  and  air  at  ambient  pres- 
sure  is  supplied  thereto  as  the  plenum  45  contin- 
ues  to  rotate.  When  the  plenum  45  is  positioned  47 
to  assure  that  air  at  ambient  pressure  from  cham- 
ber  42  is  supplied  to  all  of  the  inlets  1-5,  the 
membrane  15  in  Figure  5  (together  with  the  photo- 
graphic  sheets  9,  11)  is  urged  against  the  exposure 
plate  13  with  the  full  force  of  the  pressure  differen- 
tial  across  it. 
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stable  in  all  directions  within  the  plane  of  the  layer. 
As  evacuation  of  the  region  between  the  mem- 

brane  15  and  the  exposure  plate  13  continues,  as 
illustrated  in  Figures  9(c)  and  (d),  the  perimeter 

5  region  73  of  the  membrane  15  is  drawn  into  con- 
tact  with  the  exposure  plate  13,  causing  substantial 
departure  from  the  initial  substantially  planar  con- 
figuration  of  the  membrane  15  and  requiring  lateral 
elongation  of  the  membrane  15  in  the  perimeter 

w  region  73  to  conform  to  the  resultant  shape.  How- 
ever,  since  the  central  region  71  of  the  membrane 
15  is  laterally  inflexible,  all  distortion  or  lateral 
elongation  of  the  membrane  15  occurs  only  in  the 
perimeter  region  73  which  is  beyond  the  boundary 

15  dimensions  of  the  captivated  sheets  9,  1  1  . 
Therefore,  the  apparatus  and  method  for  sup- 

porting  photographic  sheet  materials  for  contact 
exposure  according  to  the  present  invention  sub- 
stantially  eliminates  air  pockets  that  tend  to  distort 

20  the  photographic  images  on  the  sheets.  In  addition, 
the  apparatus  is  reduced  in  weight  and  strength 
and  cost  by  efficiently  using  ambient  air  pressure 
to  provide  the  requisite  surface-oriented  holding 
forces  between  the  photographic  sheets  and  expo- 

25  sure  plate. 

the  contacting  region  of  the  membrane  15  against 
the  sheets  9,  11  and  exposure  plate  13  as  the  air 
therebetween  is  evacuated. 

Referring  now  to  Figure  9(a),  there  is  shown  a 
partial  sectional  view  of  an  improved  membrane  15 
according  to  the  present  invention.  Specifically,  the 
membrane  15  is  illustrated  as  including  at  least  two 
distinctive  regions,  each  with  distinctively  different 
physical  characteristics.  In  the  central  region  71, 
the  membrane  comprises  a  dimensionally-stabiliz- 
ing  flexible  medium  such  as  DACRON  or  fiberglass 
woven  cloth  72  that  is  impregnated  with  resilient 
and  gas-impervious  rubber  or  other  similar  poly- 
meric  material,  with  such  polymeric  material  also 
providing  a  resilient  facing  on  the  membrane  15  for 
contacting  sheets  9,11. 

In  the  surrounding  or  perimeter  region  73  about 
the  central  region  71  near  the  perimeter  seal  59, 
the  resilient  and  gas-impervious  rubber  portion  of 
the  membrane  15  extends  continuously  to  the  seal 
59,  but  is  formed  to  exhibit  highly  flexible  char- 
acteristics  in  lateral  and  longitudinal  directions.  This 
may  be  accomplished  by  omitting  the  impregnated 
woven  cloth  72  that  is  present  in  the  central  region 
71  ,  or  by  reducing  the  thickness  of  the  rubber  layer 
that  forms  the  membrane  15  in  the  perimeter  re- 
gion  73,  or  by  combinations  of  such  features  that 
assure  highly  flexible,  but  dimensionally  variable 
continuation  of  the  membrane  15  throughout  the 
perimeter  region  73.  Of  course,  the  exterior  bound- 
ary  wall  22  of  the  removable  lid  61  is  disposed  on 
the  side  of  the  membrane  15  that  is  opposite  the 
exposure  plate  13  to  provide  the  support  for  the 
membrane  15  via  the  resilient  filaments  63,  or  in 
accordance  with  any  of  the  embodiments  previous- 
ly  described  herein.  Thus,  with  the  sheets.  9,  1  1  of 
photographic  material  positioned  on  the  exposure 
plate  13  (on  registration  pins  not  illustrated),  the 
dimensionally-stable  central  region  71  initially  con- 
tacts  the  sheets  9,  11  and  presses  them  against 
the  exposure  plate  13,  as  illustrated  in  Figure  9(b), 
as  the  region  between  the  membrane  15  and  the 
exposure  plate  13  is  evacuated  in  a  manner  as 
previously  described.  Thereafter,  as  the  portion  of 
the  central  region  71  of  the  membrane  15  that 
contacts  the  sheets  9,  1  1  expands  under  continuing 
evacuation,  as  illustrated  in  Figure  9(c),  lateral  mi- 
gration  of  the  membrane  15  relative  to  the  sheets 
is  inhibited  by  the  dimension-stabilizing  material  72 
so  that  one  or  more  of  the  sheets  9,  11  that 
register  with  the  membrane  15  cannot  be  pulled  or 
moved  or  distorted  relative  to  any  other  sheets  that 
register  with  the  exposure  plate  13.  The  dimension- 
stabilizing  material  72  may  therefore  include  cloth 
threads  or  strips  oriented  in  at  least  two  orthogonal 
directions,  and  additionally  in  the  diagonal  direc- 
tions,  or  may  include  a  thin  metal  or  Mylar  layer 
that  is  substantially  and  uniformly  dimensionaily 

Claims 

30  1  .  A  method  of  supporting  with  a  gas-impervi- 
ous  flexible  membrane  (15)  a  sheet  (9,11)  of  photo- 
graphic  material  against  a  platen  (13)  for  exposure 
to  radiation  therethrough,  characterized  in  that  a 
pressure  chamber  (19)  is  formed  including  the  plat- 

35  en  (13)  and  the  gas-impervious  flexible  membrane 
(15)  as  boundary  walls  thereof  the  photographic 
material  disposed  therein  in  proximity  to  the  platen; 
in  that  the  membrane  (15)  is  resiliency  supported 
away  from  the  platen;  and  in  that  the  pressure  in 

40  the  pressure  chamber  (19)  is  selectively  reduced 
for  establishing  a  difference  of  pressure  across  the 
membrane  (15)  to  overcome  the  resilient  support 
and  urge  the  membrane  (15)  and  photographic 
material  (9,11)  in  contact  with  the  platen  (13)  pro- 

45  gressively  commencing  from  near  a  location  within 
the  perimeter  of  the  membrane  toward  the  perim- 
eter  thereof. 

2.  The  method  according  to  claim  1,  char- 
acterized  an  auxiliary  pressure  chamber  (20)  is 

50  formed  separated  from  the  pressure  chamber  (19) 
by  the  membrane;  and  in  that  the  pressure  in  the 
pressure  chamber  (19)  is  reduced  with  respect  to 
the  pressure  in  the  auxiliary  chamber  (20)  for  es- 
tablishing  a  difference  of  pressure  across  the  mem- 

55  brane  initially  near  the  location  within  the  perimeter 
thereof  to  urge  the  membrane  (15)  and  photo- 
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graphic  material  (9,11)  in  contact  with  the  platen 
(13)  progressively  commencing  from  near  said  lo- 
cation  toward  the  perimeter  of  the  membrane. 

3.  The  method  according  to  claim  1  or  2, 
characterized  in  that  the  membrane  (15)  is  urged 
away  from  the  platen  (13)  with  resilient  force  that 
varies  progressively  outwardly  from  a  central  re- 
gion  toward  the  perimeter  thereof  to  promote  pro- 
gressive  urging  of  the  membrane  toward  the  platen 
from  the  location  within  the  perimeter  of  the  mem- 
brane  toward  the  perimeter  thereof  in  response  to 
the  evacuation  of  the  pressure  chamber  (19). 

4.  The  method  according  to  claim  1,  char- 
acterized  in  that  magnetic  force  is  established  to 
resiliency  urge  the  membrane  (15)  away  from  the 
platen  (13),  and  is  overcome  progressively  to  pro- 
mote  progressive  urging  of  the  membrane  toward 
the  platen  from  a  location  within  the  perimeter  of 
the  membrane  toward  the  perimeter  thereof  in  re- 
sponse  to  the  evacuation  of  the  pressure  chamber. 

5.  The  method  according  to  one  of  claims  1  to 
4,  characterized  in  that  the  membrane  (15)  is 
formed  with  a  substantially  inextensible  central  re- 
gion  (71)  and  a  dimensionally  flexible  perimeter 
region  (73)  about  the  central  region  to  provide  a 
flexible  boundary  wall  of  the  pressure  chamber  for 
urging  photographic  materials  positioned  therein  to 
contact  the  platen  when  in  place  as  a  boundary 
wail  of  the  pressure  chamber  in  response  to  selec- 
tive  evacuation  of  the  pressure  chamber. 

6.  The  method  according  to  claim  1,  char- 
acterized  in  that  elastic  members  (63)  resiliency 
urge  the  membrane  (1  5)  away  from  the  platen  (1  3) 
at  a  plurality  of  locations  positioned  about  the  loca- 
tion  within  the  perimeter  of  the  membrane. 

7.  Photographic  exposure  apparatus,  charac- 
terized  by  a  radiation  transmissive  platen  (13)  dis- 
posed  to  receive  a  photographic  sheet  (9,11)  in 
intimate  registration  with  one  surface  for  exposure 
thereof  to  a  source  (17)  of  radiation  through  the 
platen  in  a  direction  toward  the  one  surface;  by  a 
support  platen  (22)  spaced  away  from  the  one 
surface  of  the  radiation  transmissive  platen  (1  3);  by 
a  flexible,  substantially  gas-impervious  membrane 
(15)  disposed  intermediate  the  one  surface  of  the 
radiation  transmissive  platen  and  the  support  platen 
and  being  supported  on  the  support  platen  for 
selectively  forming  a  gas-impervious  chamber  (19) 
with  the  transmissive  platen,  and  being  disposed  to 
communicate  with  the  sheet  (9,11)  of  photographic 
material  that  is  received  intermediate  the  one  sur- 
face  of  the  radiation  transmissive  platen  and  the 
membrane,  by  support  (21  ;29-35;51  -57;63)  means 
coupled  to  the  membrane  (15)  and  to  the  support 
platen  (22)  for  providing  resilient  force  urging  the 
membrane  toward  the  support  platen;  and  by  a 
conduit  (24)  coupled  to  the  region  (19)  between  the 
membrane  (15)  and  the  one  surface  of  the  trans- 

missive  platen  (13)  for  evacuating  air  therefrom  to 
urge  the  membrane  toward  the  one  surface  of  the 
transmissive  platen  against  the  resilient  force  of  the 
support  means  in  response  by  differential  air  pres- 

5  sure  on  opposite  surfaces  of  the  membrane  (1  5)  for 
supporting  the  sheet  of  photographic  material  in 
intimate  surface  registration  with  the  one  surface  of 
the  transmissive  platen. 

8.  Apparatus  according  to  claim  7,  character- 
w  ized  in  that  the  support  means  (21  ;29-35;  51-57;63) 

provides  resilient  forces  at  spaced  intervals  within 
the  perimeter  of  the  membrane. 

9.  Apparatus  according  to  claim  8,  character- 
ized  in  that  resilient  magnetic  means  (51-57)  are 

15.  disposed  in  the  membrane  (15)  and  in  the  support 
•  platen  to  provide  attractive  forces  therebetween. 

1  "..Apparatus  according  to  claim  8,  character- 
ized  in  that  resilient  filaments  (63)  are  coupled 
between  the  membrane  (15)  and  the  support  platen 

20  to  provide  attractive  force  therebetween. 
11.  Apparatus  according  to  one  of  claims  8  to 

10,  characterized  in  that  the  support  means  (29- 
35;51-57;63)  are  disposed  at  spaced  intervals  with- 
in  the  perimeter  of  the  membrane  (15)  to  supply 

25  resilient  force  that  is  graduated  from  least  force 
near  a  selected  location  within  the  perimeter  to  the 
most  force  at  locations  nearest  the  perimeter. 

1  2Photographic  exposure  apparatus  according 
to  one  of  claims  7  to  11,  characterized  in  that  the 

30  membrane  (15)  includes  a  dimensionally  stable 
central  region  (71)  that  is  laterally  and  longitudinally 
inextensible  and  includes  a  portion  of  the  perimeter 
region  (73)  about  the  central  region  that  is  laterally 
and  longitudinally  flexible  for  maintaining  dimen- 

35  sional  stability  of  the  surface  thereof  that  faces  the 
transmissive  platen  (13)  as  the  membrane  is  urged 
toward  the  one  surface  of  the  transmissive  platen 
against  the  resilient  force  of  the  support  means  in 
response  to  differential  air  pressure  on  opposite 

40  surfaces  of  the  membrane  for  supporting  a  sheet 
(9,11)  of  photographic  material  in  intimate  surface 
registration  with  the  one  surface  of  the  transmissive 
platen  (13). 

13.  Apparatus  according  to  claim  12,  char- 
45  acterized  in  that  the  transition  between  central 

region  (71)  and  perimeter  region  (73)  of  the  mem- 
brane  is  located  beyond  the  boundary  dimensions 
of  a  photographic  sheet  (9,11)  that  is  receivable  in 
contact  with  the  membrane. 

so  14.  Apparatus  according  to  claim  12  or  13, 
characterized  in  that  the  membrane  includes  a 
layer  (72)  of  laterally  and  longitudinally  inextensible 
material  within  the  central  region  (71)  thereof  and 
includes  a  surface  layer  of  resilient  polymeric  ma- 

55  terial  disposed  to  contact  a  sheet  (9,11)  of  photo- 
graphic  material  received  intermediate  the  trans- 
missive  platen  and  the  membrane. 
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15.  Apparatus  according  to  claim  14,  char- 
acterized  in  that  the  layer  (72)  includes  woven, 
cloth  having  threads  oriented  at  least  in  lateral  and 
longitudinal  directions. 

16.  Apparatus  according  to  claim  14,  char-  5 
acterized  in  that  the  layer  (72)  includes  a  metal 
layer. 

1  7.  Apparatus  according  to  one  of  claims  1  2  to 
16,  characterized  in  that  the  cross  sectional  di- 
mension  of  the  membrane  (15)  in  the  central  region  10 
(71)  thereof  is  substantially  thicker  than  the  cross 
sectional  dimension  of  the  membrane  in  the  perim- 
eter  region  (73)  thereof. 

18.  Apparatus  according  to  claim  17,  char- 
acterized  by  a  gasket  (59)  disposed  about  the  75 
perimeter  region  (73)  of  the  membrane  and  dis- 
posed  to  selectively  form  a  gas-tight  seal  with  the 
one  surface  of  the  transmissive  platen. 
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