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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention  s 

The  present  invention  relates  to  a  color  proofing 
apparatus  which  utilizes  an  electronic  signal  input,  and 
more  particularly,  to  a  method  and  apparatus  for  auto- 
matically  producing  full-color  proof  images  using  lasers  10 
to  provide  thermal  energy  to  a  series  of  color  dye- 
donors  to  selectively  transfer  each  dye  in  registration  to 
a  receiver  to  form  a  proof  image. 

Description  of  the  Prior  Art  w 

Color-proofing  is  the  procedure  used  by  the  printing 
industry  for  creating  representative  images  that  repli- 
cate  the  appearance  of  printed  images  without  the  cost 
and  time  required  to  actually  set  up  a  high-speed,  high-  20 
volume  printing  press  to  print  an  example  of  the  images 
intended.  In  the  past,  these  representative  images,  or 
proofs,  have  been  generated  from  the  same  color-sepa- 
rations  used  to  produce  the  individual  color  printing 
plates  used  in  printing  presses  so  that  variations  in  the  25 
resulting  images  can  be  minimized.  Various  color-proof- 
ing  systems  have  been  devised  to  create  the  proofs  and 
have  included  the  use  of  smaller,  slower  presses  as  well 
as  means  other  than  presses,  such  as  photographic, 
electrophotographic,  and  non-photographic  processes.  30 

The  proofs  generated  are  judged  for  composition, 
screening,  resolution,  color,  editing,  and  other  visual 
content.  The  closer  the  proof  replicates  the  final  image 
produced  on  the  printing  press,  as  well  as  the  consist- 
ency  from  image  to  image,  from  press  to  press,  and  35 
from  shop  to  shop,  the  better  the  acceptance  of  the 
proofing  system  by  the  printing  industry.  Other  consider- 
ations  used  in  judging  proofing  systems  include  repro- 
ducibility,  cost  of  the  system  as  well  as  cost  of  the 
individual  proofs,  speed,  and  freedom  from  environ-  40 
mental  problems.  Further,  since  nearly  all  printing 
presses  utilize  the  half-tone  process  for  forming  pictorial 
images,  wherein  the  original  image  is  screened,  i.  e. 
photographed  through  a  screen  to  produce  one  or  more 
printing  plates  containing  an  image  formed  of  a  plurality  45 
of  fine  dots  that  simulate  the  varying  density  of  the  orig- 
inal  image,  proofing  processes  that  employ  the  half- 
tone  process  to  form  the  proof  image  have  been  better 
accepted  by  the  printing  industry  than  have  continuous 
tone  systems.  so 

With  the  advent  of  electronic  systems  for  the  gener- 
ation  of  printing  plates  from  electronic  data  stored  in 
appropriate  data  storage  devices  in  the  form  of  electron- 
ically  separated  single  color  separations,  the  use  of 
photographic  color  separations  for  generating  proof  55 
images  has  become  somewhat  archaic,  and  a  variety  of 
processes  have  been  developed  and  implemented  to 
electronically  form,  store,  and  manipulate  images  both 

for  generating  the  actual  printing  plates  as  well  as  for 
generating  the  proof  images.  While  some  of  these  elec- 
tronic  systems  can  handle  and  produce  analog  images, 
the  most  widely  used  systems  employ  digital  processes 
because  of  the  ease  of  manipulation  of  such  digital 
images.  In  each  of  these  electronic  processes  it  is  pos- 
sible  to  display  the  resulting  image  on  a  CRT  display,  but 
it  is  generally  necessary  to  produce  a  "hard  copy"  (i.e. 
an  image  actually  formed  on  a  sheet  of  paper  or  other 
material)  before  it  can  be  fully  assessed  for  approval  of 
the  final  printing  operation.  Thus,  each  of  these  elec- 
tronic  systems  requires  the  use  of  some  form  of  output 
device  or  printer  which  can  produce  a  hard  copy  of  the 
image  for  actual  evaluation.  It  is  to  the  field  of  proofing 
output  devices  that  the  present  invention  is  directed. 

While  purely  photographic  processes  can  provide 
accurate  reproductions  of  images,  they  do  not  always 
replicate  the  reproduction  resulting  from  printing 
presses.  Further,  most  photographic  processes  do  not 
produce  half-tone  images  that  can  be  directly  compared 
to  the  printed  images  they  are  intended  to  emulate. 
Moreover,  they  are  almost  universally  incapable  of 
reproducing  the  images  on  the  wide  variety  of  paper  or 
other  material  that  can  be  run  through  a  printing  press. 
It  is  known  that  the  appearance  of  the  final  printed 
image  is  affected  by  the  characteristics  of  the  paper  or 
other  material  upon  which  it  is  printed.  Thus,  the  ability 
to  form  the  proof  image  on  the  material  actually  to  be 
used  in  the  press  can  be  a  determining  factor  in  the 
market  success  of  the  proofing  system. 

Other  continuous  tone  proofing  systems,  such  as 
thermal  processes  and  ink-jet  systems  have  been 
developed,  but  they  do  not  replicate  the  half-tone 
images  so  desired  by  the  printing  industry. 

Electrophotographic  proofing  systems  with  half- 
tone  capability  have  been  introduced  which  employ 
either  wet  or  dry  processes.  The  electrophotographic 
systems  that  use  dry  processes  suffer  from  the  lack  of 
high  resolution  necessary  for  better  quality  proofing, 
particularly  when  the  images  are  of  almost  continuous 
tone  quality.  This  results  from  the  fact  that  dry  electro- 
photographic  processes  do  not  employ  toner  particles 
which  have  a  sufficiently  small  size  to  provide  the  requi- 
site  high  image  resolution.  While  wet  electrophoto- 
graphic  processes  do  employ  toners  with  the  requisite 
small  particle  size,  they  have  other  disadvantages  such 
as  the  use  of  solvents  that  are  environmentally  undesir- 
able. 

In  commonly  assigned  U.S.  patent  application 
Serial  Nos.  451  ,655  and  451  ,656,  both  filed  December 
18,  1989  and  corresponding  to  WO-A-9  108  904  and 
WO-A-9  108  905,  a  thermal  printer  is  disclosed  which 
may  be  adapted  for  use  as  a  direct  digital  color  proofer 
with  half-tone  capabilities.  This  printer  is  arranged  to 
form  an  image  on  a  thermal  print  medium,  or  writing  ele- 
ment,  in  which  a  donor  element  transfers  a  dye  to  a 
receiver  element  upon  receipt  of  a  sufficient  amount  of 
thermal  energy.  This  printer  includes  a  plurality  of  diode 
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lasers  which  can  be  individually  modulated  to  supply 
energy  to  selected  areas  of  the  medium  in  accordance 
with  an  information  signal.  The  print-head  of  the  printer 
includes  one  end  of  a  fiber  optic  array  having  a  plurality 
of  optical  fibers  coupled  to  the  diode  lasers.  The  thermal  5 
print  medium  is  supported  on  a  rotatable  drum,  and  the 
print-head  with  the  fiber  optic  array  is  movable  relative 
to  the  drum.  The  dye  is  transferred  the  receiver  element 
as  the  radiation,  transferred  from  the  diode  lasers  to  the 
donor  element  by  the  optical  fibers,  is  converted  to  ther-  w 
mal  energy  in  the  donor  element. 

A  direct  digital  color  proofer  utilizing  a  thermal 
printer  such  as  that  just  described  must  be  capable  of 
consistently  and  accurately  writing  minipixels  at  a  rate 
of  1800  dots  per  inch  (dpi)  and  higher  to  generate  half-  15 
tone  proofs  having  a  resolution  of  150  lines  per  inch  and 
above,  as  is  necessary  to  adequately  proof  high  quality 
graphic  arts  images  such  as  those  found  in  high  quality 
magazines  and  advertisements.  Moreover,  it  is  neces- 
sary  to  hold  each  dot  or  minipixel  to  a  density  tolerance  20 
of  better  than  0.1  density  unit  from  that  prescribed  in 
order  to  avoid  visible  differences  between  the  original 
and  the  proof.  This  density  control  must  be  repeatable 
from  image-to-image  and  from  machine-to-machine. 
Moreover,  this  density  control  must  also  be  maintained  25 
in  each  of  the  colors  being  employed  in  multiple  passes 
through  the  proofer  to  generate  a  full  color  image. 

Aspects  of  the  apparatus  which  affect  the  density  of 
the  dots  that  make  up  the  image  include  such  things  as 
variations  and  randomness  of  the  intensity  and  fre-  30 
quency  of  the  laser  output,  and  variations  in  the  output 
of  the  fiber  optics  which  can  vary  from  fiber  to  fiber  and 
even  within  a  single  fiber  as  it  is  moved  during  the  writ- 
ing  process.  Variations  in  the  finish  of  the  drum  surface 
as  well  as  drum  runout  and  drum  bearing  runout  and  35 
variations  in  the  parallelism  of  the  translation  of  the 
print-head  with  respect  to  the  axis  of  the  drum  also 
affect  the  density  of  the  image  dots.  Any  uneven  move- 
ment  of  the  imaging  drum  or  of  the  writehead  translation 
during  the  writing  process,  or  anything  which  imparts  jit-  40 
ter  to  any  part  of  the  imaging  apparatus  can  adversely 
impact  the  quality  of  the  finished  image  and  its  value  as 
a  representative  proof.  The  difference  in  the  distance 
between  the  ends  of  individual  fibers  and  the  drum  sur- 
face  also  affects  image  density  because  of  the  fact  that  45 
the  end  of  the  fiber  bundle  is  flat  while  the  surface  of  the 
drum  is  curved.  Temperature  variations  in  the  print-head 
due  to  the  ambient  temperature  of  the  machine  as  well 
as  the  fact  that  the  writing  process  itself  heats  the  print- 
head  also  influence  the  image  density.  so 

Variations  in  the  print  medium  elements,  such  as 
variations  in  the  thickness  of  the  donor  and  receiver  ele- 
ments  as  well  as  the  various  layers  that  are  a  part 
thereof,  can  also  affect  the  image  density  as  it  is  being 
written.  55 

Thus,  it  has  been  found  necessary  to  provide  a  writ- 
ing  apparatus  which  meets  all  of  the  foregoing  require- 
ments  and  yet  which  is  substantially  automated  to 

improve  the  control,  quality  and  productivity  of  the 
proofing  process  while  minimizing  the  attendance  and 
labor  necessary.  Moreover,  the  writing  apparatus  must 
be  capable  of  not  only  generating  this  high  quality 
image  consistantly,  but  it  must  be  capable  of  creating  a 
multi-color  image  which  is  in  registration  regardless  of 
how  the  various  individual  images  are  supplied  to  the 
element  comprising  the  final  image.  That  means,  in  a 
thermal  proofing  process  such  as  that  described  above, 
that  various  donor  material  sheets  must  be  sequentially 
superposed  with  a  single  receiver  sheet  and  then 
removed  without  disturbing  the  receiver  sheet  on  the 
writing  drum  or  platen,  since  maintaining  the  receiver 
sheet  in  one  position  during  the  entire  writing  process  is 
what  assures  the  necessary  registration  of  the  multiple 
superposed  images  that  create  the  final  proof. 

Thus  it  will  be  seen  that  a  method  and  apparatus  for 
constantly,  quickly  and  accurately  generating  an  image 
utilizing  such  a  thermal  imaging  process  to  create  high 
quality,  accurate,  and  consistant  proof  images  would  be 
technologically  desirable  and  economically  advanta- 
geous. 

Further,  attention  is  drawn  to  US-A-4  134  695 
which  shows  a  printing  machine  comprising  a  carriage 
apparatus  for  mounting  a  print  mechanism  by  engaging 
the  print  mechanism  and  offering  the  print  mechanism  a 
degree  of  movement  in  a  direction  perpendicular  to  the 
printing  path.  Said  printing  machine  further  comprising 
two  parallel  guide  rods  for  guiding  movement  of  the  car- 
riage  along  said  printing  path. 

In  accordance  with  the  present  invention  a  thermal 
imaging  apparatus  as  set  forth  in  claim  1  is  provided. 
Preferred  embodiments  of  the  invention  are  disclosed  in 
the  dependent  claims. 

Various  means  for  practicing  the  invention  and 
other  features  and  advantages  thereof  will  be  apparent 
from  the  following  detailed  description  of  illustrative, 
preferred  embodiments  of  the  invention,  reference 
being  made  to  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  side  elevation  schematic  view  of  a 
proofing  printer  of  the  present  invention; 
Figure  2  is  a  front  perspective  view  of  a  material 
supply  carousel; 
Figure  3  is  a  rear  perspective  view  of  the  material 
supply  carousel; 
Figure  4  is  an  enlarged  perspective  view  of  a  mate- 
rial  feed  drive; 
Figure  5  is  a  perspective  view  of  the  sheet  transport 
assembly; 
Figure  5a  is  a  cross  sectional  view  taken  along  line 
5a-5a  of  Figure  5; 
Figure  6  is  a  perspective  view  of  the  imaging  drum 
and  the  write  head  of  the  present  invention,  partially 
cut-away  to  reveal  hidden  portions  thereof; 
Figure  7  is  a  cross  sectional  view  of  the  writing 
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head  and  lens  assembly  taken  along  line  7-7  of  Fig- 
ure  6; 
Figure  8  is  a  schematic  elevation  of  the  write  head 
translation  drive; 
Figure  9  is  a  schematic  side  view  of  the  write  head  s 
translation  drive  taken  along  line  9-9  of  Figure  8; 
Figure  10  is  a  rear  perspective  view  of  the  imaging 
drum  and  the  write  head; 
Figure  1  1  is  a  partial  rear  perspective  view  of  the 
imaging  drum  and  the  write  head  taken  from  the  to 
opposite  end  of  the  drum  shown  in  Figure  10; 
Figure  12  is  a  cross  section  of  the  imaging  drum 
and  its  drive  assembly; 
Figure  13  is  a  cross  sectional  view  of  the  imaging 
drum  taken  along  line  1  3-1  3  of  Figure  1  2  illustrating  ts 
the  location  of  the  vacuum  chambers; 
Figure  1  4  is  a  cross  sectional  view  of  the  receiver 
unload  vacuum  chamber  taken  along  line  14-14  of 
Figure  1  3  showing  the  details  of  the  vacuum  control 
valve;  20 
Figure  1  5  is  a  view  of  the  generated  surface  of  the 
imaging  drum; 
Figure  1  6  is  an  elevation  view  of  the  vacuum  control 
valve  actuator  cam  taken  along  line  16-16  of  Figure 
17;  25 
Figure  1  7  is  a  side  view  of  the  actuator  cam  show- 
ing  the  actuation  of  the  donor  load  and  unload  vac- 
uum  control  valve  by  the  actuator  cam; 
Figure  18  is  an  illustration  similar  to  Figure  17  with 
the  actuator  cam  disengaged  from  the  vacuum  con-  30 
trol  valve; 
Figures  19a-19c  are  elevation  views  of  the  actuator 
cam  taken  along  line  19-19  of  Figure  17  illustrating 
the  relative  positions  of  the  cam  followers  of  the 
respective  vacuum  control  valves  for  different  func-  35 
tions; 
Figure  20  is  a  schematic  end  view  of  the  imaging 
drum  illustrating  the  various  operating  positions 
thereof; 
Figures  21a-21c  are  schematic  illustrations  of  the  to 
application  of  vacuum  to  various  regions  of  the 
imaging  drum; 
Figures  22a-22i  are  partial  schematic  illustrations 
of  the  material  handling  system  at  selected  steps 
during  the  loading  and  unloading  of  material  to  and  45 
from  the  imaging  drum; 
Figure  23  is  a  tabulation  of  drum  operating  condi- 
tions  at  each  of  the  steps  of  material  loading  and 
unloading; 
Figure  24  is  a  perspective  view  of  a  laser  mount  so 
and  fiber  guide; 
Figure  25  is  an  exploded  view  of  the  laser  mount 
and  fiber  guide  shown  in  Figure  24; 
Figure  26  is  a  schematic  view  of  the  air  flow  through 
the  proofing  printer  of  the  present  invention;  ss 
Figure  27  is  a  cross  section  through  the  optical  fiber 
spool  for  the  focusing  laser  assembly  mounted  on 
the  writehead;  and 

Figure  28  is  a  plan  view  of  the  focusing  photodetec- 
tor  taken  along  line  28-28  of  Figure  7. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

OVERALL  APPARATUS 

The  overall  laser  thermal  printer  proofer  10  of  the 
present  invention  is  illustrated  in  Figure  1  and  com- 
prises  generally  a  material  supply  assembly  12,  a  sheet 
cutter  assembly  1  4,  a  sheet  transport  assembly  1  6,  an 
imaging  drum  18,  a  writehead  assembly  20,  a  waste 
transport  22,  and  an  image  exit  transport  24,  which  will 
all  be  described  in  greater  detail  hereinbelow.  The 
arrangement  of  the  components  within  the  enclosure  or 
cabinet  26  is  such  that  the  imaging  drum  18  and  the 
writehead  assembly  20  are  disposed  in  the  upper  cen- 
tral  region  of  the  cabinet.  The  material  supply  assembly 
12  is  disposed  in  the  lower  portion  at  one  end  of  the 
cabinet,  with  the  sheet  cutter  assembly  14  disposed 
adjacent  the  material  supply  assembly,  again  in  the 
lower  portion  of  the  cabinet.  The  sheet  transport  assem- 
bly  16  extends  from  the  sheet  cutter  assembly  14  to 
adjacent  the  imaging  drum  18,  generally  opposite  to  the 
writehead  assembly  20. 

The  overall  operation  of  the  apparatus  comprises 
removing  a  portion  of  the  supply  of  a  receiver  material 
from  the  material  supply  assembly  12,  measuring  it  and 
cutting  it  to  length  in  the  sheet  cutter  assembly  14,  and 
then  transporting  the  cut  sheet  via  sheet  transport 
assembly  16  to  the  imaging  drum  18  about  which  it  is 
wrapped,  registered,  and  secured.  A  length  of  donor 
material  is  then  removed  from  the  material  supply 
assembly  1  2,  cut  to  length  by  the  sheet  cutter  assembly 
1  4  and  transported  by  the  sheet  transport  assembly  1  6 
to  the  imaging  drum  18.  At  the  imaging  drum  the  donor 
material  is  wrapped  around  the  drum  and  superposed  in 
the  desired  registration  with  the  receiver  material 
already  secured  thereon.  After  the  donor  material  is 
secured  to  the  periphery  of  the  drum,  the  writehead 
assembly  is  traversed  axially  along  the  drum  as  the 
drum  is  rotated,  and  an  image  is  imparted  to  the 
receiver  sheet.  After  the  image  has  been  written  on  the 
receiver  sheet,  the  donor  sheet  is  removed  from  the 
imaging  drum,  without  disturbing  the  receiver  sheet, 
and  transported  out  of  the  apparatus  via  waste  exit 
transport  22.  Additional  donor  sheets  are  sequentially 
superposed  with  the  receiver  sheet  on  the  drum  and  are 
imaged  onto  the  receiver  until  the  desired  image  is 
obtained  and  the  completed  image  is  exited  from  the 
apparatus  via  the  image  exit  transport  24.  A  more 
detailed  description  of  the  apparatus  and  the  operation 
thereof  follows. 

Heretofore,  thermal  imaging  apparatus  has 
employed  one  of  two  material  handling  approaches; 
either  all  of  the  material  has  been  supplied  and  fed  in 
sheet  form,  or  one  element  has  been  supplied  and  fed 
as  a  sheet  and  the  other  has  been  supplied  and  fed  as 
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a  web.  Each  of  these  approaches  has  certain  disadvan- 
tages.  The  supply  of  material  in  the  form  of  sheets 
increases  the  cost  of  manufacturing  the  material  as  well 
as  increases  the  probability  of  double  feeding  of  the 
sheets.  Since  any  double  feeding  of  any  of  the  sheets  5 
would  render  that  image  unacceptable,  as  well  as  risk 
damage  to  the  apparatus,  this  is  a  less  desirable 
approach.  The  supply  and  use  of  one  of  the  materials  in 
web  form  necessitates  the  use  of  an  image  writing 
assembly  that  is  capable  of  writing  an  entire  line  at  one  w 
time  and  thus  a  very  long  writing  array  to  produce  the 
entire  line.  Such  long  writing  arrays  are  difficult  and 
costly  to  manufacture,  but  are  even  more  difficult  to 
accurately  control  over  the  entire  line  to  provide  the 
image  consistency  required  for  proof  quality  images.  75 
Accordingly,  the  present  invention  provides  the  ability  to 
produce  proof  quality  images  from  material  which  is 
supplied  and  fed  in  web  form  to  reduce  both  the  cost 
and  the  problem  of  double  feeding,  and  yet  cuts  the  web 
into  sheet  form  before  use  so  that  the  sheets  may  be  20 
accurately  superposed  onto  a  rotating  imaging  drum 
that  may  be  written  on  by  a  writing  array  that  is  relatively 
small  and  provides  a  consistent  image  across  the  entire 
image,  as  well  as  being  relatively  easy  and  inexpensive 
to  manufacture.  Further,  with  the  supply  of  the  material  25 
in  roll  form,  with  automatic  feeding  and  cutting  thereof, 
the  machine  cabinet  can  be  sealed  against  the  entry  of 
environmental  dirt  that  could  otherwise  enter  the  unit 
and  possibly  adversely  effect  image  quality.  Thus,  the 
present  invention  provides  the  advantageous  attributes  30 
of  both  kinds  of  thermal  imaging  apparatus  of  the  prior 
art. 

MATERIAL  SUPPLY  ASSEMBLY 
35 

The  material  supply  assembly  12  is  illustrated  in 
Figs.  1-4  and  comprises  a  carousel  assembly  30 
mounted  for  rotation  about  a  horizontal  axis  31  on  bear- 
ings  32  and  34  at  the  upper  ends  of  vertical  supports  36 
and  38.  The  carousel  comprises  a  vertical  circular  plate  40 
40  having  a  plurality  of  material  supporting  spindles  42 
cantilevered  outwardly  from  and  equispaced  about  the 
front  face  of  the  plate.  Each  of  the  spindles  42  is 
arranged  to  carry  a  roll  supply  of  material  44  for  use  on 
the  imaging  drum  18.  In  the  embodiment  illustrated  in  45 
FIGS.  1  ,  3,  and  26,  seven  spindles  are  provided,  with 
one  spindle  arranged  to  carry  a  roll  of  receiver  material, 
and  four  spindles  arranged  to  carry  four  different  rolls  of 
donor  material  to  provide  the  four  primary  colors  used  in 
the  writing  process,  e.g.  cyan,  magenta,  yellow,  and  so 
black.  Two  additional  spindles  are  provided  to  give  the 
operator  the  opportunity  to  also  install  specialty  colors, 
if  desired,  without  the  need  of  removing  any  of  the  other 
donor  or  receiver  rolls.  Alternatively,  a  greater  or  lesser 
number  of  spindles  may  be  provided  depending  upon  55 
the  needs  of  the  user.  For  example,  FIG.  2  illustrates  a 
carousel  having  six  spindles.  Each  of  the  material  sup- 
ply  spindles  is  provided  with  a  corresponding  material 

feeder  assembly  46,  only  one  of  which  is  illustrated  in 
Fig.  1.  Each  of  the  material  feeder  assemblies  is 
arranged  to  withdraw  the  end  of  the  roll  material  from 
the  rolls  44  carried  on  the  spindles  42.  The  end  of  the 
material  is  fed  between  the  nip  of  a  driven  roll  48  and  a 
pair  of  pressure  rollers  50  and  is  fed  out  of  the  carousel 
through  guides  52  and  corrugating  rollers  54.  The  drive 
roller  48  is  mounted  on  a  shaft  56  which  extends 
through  the  carousel  plate  40  to  the  rear  side  thereof 
and  which  is  provided  with  a  driven  gear  58,  to  be 
described  more  thoroughly  hereinbelow.  The  pressure 
rollers  50  are  mounted  on  an  assembly  60  which  is  pro- 
vided  with  a  spring  62  which  urges  the  pressure  rollers 
into  engagement  with  the  drive  roller  48.  The  edge 
guides  52  are  arranged  to  locate  the  end  of  the  web  of 
material  to  prevent  it  from  drooping  during  periods  when 
the  equipment  is  not  in  operation.  The  corrugating  roll- 
ers  54  are  arranged  to  impart  a  slight  corrugation  to  the 
material  across  the  width  thereof  to  provide  increased 
structural  rigidity  thereto  to  facilitate  guiding  it  into  the 
sheet  cutter  assembly. 

The  roll  material  is  provided  to  the  apparatus  an 
flangeless  cores  to  economize  cost  and  weight.  The 
flanges  for  the  rolls  are  part  of  the  spindles  of  the  carou- 
sel.  The  weight  of  the  roll  of  material  is  sufficient  to  keep 
the  roll  from  telescoping,  clockspringing,  or  unwinding 
unless  the  material  is  driven  by  the  drive  roller  48. 

The  carousel  30  is  rotated  about  its  axis  to  bring  a 
selected  roll  supply  of  material  into  opposition  with  the 
sheet  cutter  assembly  1  4  where  the  material  is  removed 
from  the  roll  supply,  is  fed  through  the  cutter  assembly 
14,  is  measured,  and  is  then  cut.  The  carousel  is 
rotated,  counterclockwise  in  Fig.  1  ,  by  means  of  a  drive 
motor  64  driving  a  sheave  66  which  engages  a  belt  68 
that  is  tensioned  about  the  periphery  of  the  carousel 
plate  40.  A  brake  assembly  70  is  arranged  to  hold  the 
carousel  stationary  when  it  is  not  being  driven  by  motor 
64.  A  common  drive  assembly  72  is  provided  for  all  of 
the  material  feeder  assemblies  46,  and  is  also  illustrated 
in  Fig.  3.  The  drive  assembly  comprises  a  drive  gear  74 
disposed  at  the  end  of  a  rotatable  arm  76.  The  gear  74 
is  driven  by  motor  78  and  the  arm  76  is  rotated  by  motor 
80  between  an  at  rest  position,  shown,  wherein  the 
drive  gear  74  is  located  out  of  the  path  of  the  driven 
gears  58  associated  with  each  material  supply  assem- 
bly  as  the  carousel  is  rotated,  and  an  operative  position 
wherein  the  drive  gear  74  engages  the  driven  gear  58  of 
the  material  feed  assembly  located  at  the  material  feed 
location  to  provide  power  to  the  drive  roll  48  to  feed  the 
material  from  the  roll  supply  to  the  sheet  cutter  assem- 
bly.  Also  illustrated  in  Fig.  3  is  an  exhaust  fan  assembly 
82  which  operates  to  exhaust  air  from  the  sheet  cutter 
assembly  14,  as  will  be  described  more  thoroughly 
hereinbelow. 

In  the  preferred  embodiment,  the  roll  supplies  of 
donor  and  receiver  materials  provided  to  the  printer 
apparatus  are  preferentially  each  wound  on  their 
respective  cores  in  a  unique  fashion.  The  receiver  mate- 
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rial,  on  to  which  the  image  is  to  be  transferred  by  the 
write  head,  and  which  is  the  surface  of  that  web  which  is 
most  sensitive  to  contact  damage,  is  wound  with  the 
receiving  surface  on  the  outer  surface  of  the  web  as  it  is 
wound  upon  the  core.  On  the  other  hand,  the  donor  5 
material,  with  an  active  surface  from  which  the  dye 
material  is  transferred  onto  the  receiver  material,  and 
which  surface  is  most  sensitive  to  contact  damage,  is 
wound  with  the  dye  material  on  the  inner  surface  of  the 
web.  As  a  result,  these  two  material  may  be  supplied  w 
over  a  common  path,  using  common  transport  appara- 
tus  without  the  "sensitive"  surfaces  of  each  material 
being  adversely  contaminated  by  contact  with  transport 
surfaces  which  have  previously  contacted  and  possibly 
been  contaminated  by  the  "active"  surface  of  the  other  15 
material.  In  addition,  each  of  the  materials  is  laid  onto 
the  imaging  drum  with  the  proper  surface  orientation, 
i.e.  with  the  active  surfaces  facing  each  other.  Thus,  the 
receiver  sheet  is  transported  with  the  support  of  the 
material  down  and  the  receiver  surface  up,  and  the  20 
donor  material  is  transported  with  the  support  surface 
up  and  the  active  donor  surface  down,  without  damag- 
ing  either-of  the  respective  "sensitive"  surfaces.  In  addi- 
tion,  it  will  be  seen  that  any  curl  in  the  respective 
materials,  from  being  wound  in  the  supply  roll,  will  2s 
match  and  compliment  the  curvature  of  the  imaging 
drum  when  the  material  is  supported  thereon,  simplify- 
ing  the  feeding  and  adherence  of  the  respective  materi- 
als  to  the  imaging  drum. 

30 
SHEET  CUTTER  ASSEMBLY 

The  sheet  cutter  assembly  14  (Figure  1)  is  dis- 
posed  adjacent  the  material  supply  carousel  30  at  the 
material  feed  location  and  is  arranged  to  receive  the  end  35 
of  the  web  material  as  it  is  fed  by  the  material  feed 
assembly  46.  The  sheet  cutter  assembly  comprises  a 
mating  pair  of  cutter  blades  84  through  which  the  web 
material  is  moved  by  the  material  feed  assembly  46.  A 
material  metering  drum  86  and  mating  endless  drive  40 
belt  88  cooperate  to  engage  the  web  material  as  it  is 
driven  between  the  cutter  blades  84,  to  assist  the  feed- 
ing  thereof,  and  to  change  its  path  from  substantially 
horizontal  to  a  generally  vertical  direction.  The  metering 
drum  and  a  sensor,  not  shown,  are  arranged  to  sense  45 
the  end  of  the  web  material  being  fed  and  to  determine 
when  the  desired  length  of  the  sheet  has  been  fed 
between  the  cutter  blades  84.  At  that  point,  the  metering 
drum  86  and  the  cooperating  belt  88,  as  well  as  the 
drive  assembly  72,  are  stopped  and  the  cutter  blades  so 
are  actuated  to  chop  a  sheet  member  from  the  end  of 
the  web  material.  The  web  metering  arrangement  is 
capable  of  providing  sheets  having  two  different  lengths, 
as  is  necessary  when  cutting  the  receiver  material  and 
the  donor  material,  since  it  is  desired  to  form  the  donor  ss 
material  with  a  greater  length  than  the  receiver  material 
so  that  it  overlies  the  leading  and  trailing  ends  of  the 
receiver  material  when  they  are  superimposed  upon  the 

imaging  drum.  The  material  metering  drum  86  and  its 
cooperating  endless  belt  88  are  so  constructed  that  they 
gently  engage  the  material  being  transported  so  that 
there  is  no  relative  motion  between  the  material  and  the 
surfaces  of  the  drum  and  the  belt.  Thus,  the  metering 
drum  and  belt  do  not  scratch  or  otherwise  damage  the 
sensitive  surface  of  the  material  being  fed. 

SHEET  TRANSPORT  ASSEMBLY 

After  a  sheet  has  been  cut  from  the  end  of  the  roll  of 
material,  it  is  discharged  from  the  metering  drum  and 
belt,  generally  upwardly  into  a  vertical  sheet  transport 
assembly  16,  which  is  shown  in  greater  detail  in  the  per- 
spective  view  of  Figure  5.  The  sheet  transport  assembly 
comprises  an  upwardly  directed  air  table  90  having  a 
plurality  of  air  holes,  not  shown,  opening  therethrough 
into  an  air  chamber  92  therebeneath.  The  air  chamber 
is  provided  with  a  source  of  pressurized  air  from  a 
source  to  be  described  later,  which  air  escapes  through 
the  holes  in  table  90  to  support  a  sheet  member  ther- 
eon.  The  supply  of  air  to  the  air  chamber  is  controlled  by 
a  damper  valve  93  (see  Fig.26)  in  the  inlet  to  the  air 
chamber.  A  plurality  of  wire  guides  94  are  suspended 
above  the  surface  of  table  90  to  limit  the  upward  move- 
ment  of  the  sheet  member  due  to  the  air  flow  through 
the  air  table.  One  edge  of  the  air  table  is  provided  with 
an  edge  guide  96  which  depends  from  a  plate  98  which 
lies  in  substantially  the  same  plane  as  the  wire  guides 
94.  The  edge  guide  is  movable  between  a  first  position, 
shown  in  solid  lines,  and  a  second  position,  shown  in 
dotted  lines,  by  a  cam  mechanism  100.  Three  pair  of 
soft  flexible  drive  rollers  102  and  104  are  disposed 
along  the  lateral  edge  of  the  air  table  adjacent  the  edge 
guide.  The  rollers  104  are  conical  in  shape  with  the 
larger  diameter  disposed  adjacent  the  edge  guide  96. 
The  rollers  104  form  a  nip  with  rollers  102  and  are 
arranged  to  gently  engage  the  lateral  edges  of  the 
sheets  being  transported  thereby  to  drive  the  sheet 
toward  the  imaging  drum  and  to  urge  it  against  the  edge 
guide  to  provide  the  desired  lateral  registration  of  the 
sheet  with  respect  to  the  drum  axis.  The  rollers  1  04  are 
mounted  on  shafts  1  06  which  are  driven  through  gear 
boxes  1  08  which  are  supplied  with  power  from  a  motor, 
not  shown. 

The  edge  guide  96  is  movable  between  two  posi- 
tions  in  order  to  properly  deliver  the  receiver  sheet  and 
the  donor  sheet  to  the  imaging  drum  at  the  proper  axial 
location.  As  noted  above,  the  receiver  sheet  is  first  laid 
onto  the  imaging  drum  and  then  a  donor  sheet  is  super- 
posed  over  the  receiver  sheet.  To  ensure  complete  cov- 
erage  of  the  receiver  sheet  by  the  donor  sheet,  and  to 
facilitate  the  application  of  a  vacuum  to  the  interface 
between  the  superposed  donor  and  receiver,  the  donor 
sheet  is  arranged  to  extend  beyond  all  four  edges  of  the 
receiver  sheet.  Thus,  the  donor  sheet  must  be  wider 
than  the  receiver  sheet.  Accordingly,  when  the  edge 
guide  96  is  in  its  first  position,  shown  in  solid  lines  in 
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Figs.  5  and  5a,  the  receiver  sheet  is  properly  axially 
positioned  along  the  length  of  the  drum.  When  the  edge 
guide  is  disposed  in  the  second  position,  indicated  by 
the  dotted  line  illustration  in  Figs.  5  and  5a,  the  donor 
sheet  is  properly  axially  positioned  along  the  length  of  5 
the  imaging  drum.  As  noted  above,  the  tapered  rolls  1  04 
exert  a  lateral  force  on  the  sheet  engaged  thereby  gen- 
tly  forcing  it  into  the  edge  guide  96  to  assure  the  proper 
lateral  positioning  of  the  receiver  and  the  donor  sheets. 

The  operation  of  the  material  supply  assembly  10 
comprises  rotating  the  carousel  wheel  40  (Figures  1 
and  4)  so  that  the  supply  roll  44  of  the  receiver  material 
is  located  adjacent  the  sheet  cutter  assembly  1  4.  The 
arm  pivot  motor  80  of  the  feed  assembly  drive  is  oper- 
ated  to  rotate  the  drive  gear  74  into  engagement  with  15 
the  driven  gear  58  of  the  respective  drive  roll  48.  The 
gear  drive  motor  78  is  then  energized  to  rotate  the  drive 
roll  48  to  feed  the  end  of  the  web  of  receiver  material 
into  the  sheet  cutter  assembly  14.  The  metering  roll  86 
and  the  mating  endless  belt  88  are  actuated,  engaging  20 
the  end  of  the  receiver  material  web  and  driving  it  along 
the  path  through  the  sheet  cutter  assembly  until  the  end 
of  the  web  is  sensed  and  the  appropriate  length  is 
drawn  off  the  supply  roll  44.  The  metering  roll  86  is  then 
stopped  and  the  cutter  blades  84  are  actuated  to  sever  25 
a  sheet  of  receiver  material  from  the  receiver  supply  roll. 
Inasmuch  as  the  receiver  material  sheet  is  the  first  to  be 
supplied  to  the  imaging  drum,  the  edge  guide  96  of  the 
sheet  transport  assembly  is  set  in  the  first  position,  illus- 
trated  in  solid  lines  in  Fig.  5,  to  deliver  the  receiver  sheet  30 
to  the  proper  axial  location  on  the  imaging  drum.  Since 
the  receiver  material  is  driven  with  the  sensitive  surface 
up  as  it  is  moved  into  the  sheet  transport  assembly  by 
the  metering  roll  86  and  the  belt  88,  the  air  supply  to  the 
air  table  90  is  turned  off  by  closing  the  damper  valve  93  35 
to  the  air  chamber  92,  so  that  the  lower,  support  surface 
of  the  receiver  material  sheet  rests  upon  the  air  table 
90.  At  this  time,  the  rolls  102  and  104  are  actuated, 
moving  the  receiver  sheet  up  the  sheet  transport 
assembly  to  close  proximity  with  the  imaging  drum  1  8,  40 
with  the  tapered  rolls  104  assuring  that  that  edge  of  the 
receiver  sheet  is  guided  by  the  edge  guide  96.  A  sheet 
loading  squeegee  roller  97  is  mounted  axially  of  the 
imaging  drum  for  selective  engagement  with  the  imag- 
ing  drum  at  the  upper  end  of  the  sheet  transport  assem-  45 
bly  16,  as  illustrated  in  Figs.  1  and  5.  The  squeegee 
roller  is  so  mounted  that  it  can  be  moved  by  means  of  a 
motor  or  solenoid  99,  see  Fig.  5,  into  an  operative  load- 
ing  position  to  force  a  sheet  being  loaded  onto  the  imag- 
ing  drum  into  intimate  contact  therewith  to  remove  all  air  so 
from  the  interface  therebetween,  or  to  an  idle  position 
out  of  the  way  of  a  sheet  being  fed  to  the  drum.  A  sheet 
sensor  101  is  disposed  just  above  the  squeegee  roller 
97  and  is  spaced  from  the  surface  of  the  drum  suffi- 
ciently  to  be  out  of  the  paths  of  the  sheet  material  being  55 
supplied  to  the  drum  (see  Figure  1).  In  the  preferred 
embodiment,  the  sensor  is  responsive  to  light  reflected 
from  the  surface  of  the  drum  or  from  a  reflective  surface 

of  one  of  the  sheets  on  or  being  supplied  to  the  drum. 
The  operation  of  the  sensor  101  will  be  more  thoroughly 
described  with  respect  to  the  overall  operation  of  the 
apparatus  hereinbelow. 

Since  the  receiver  sheet  is  transported  with  the 
support  surface  down  and  the  receiving  surface  up,  the 
support  surface  of  the  sheet  is  the  one  which  contacts 
the  air  table  90  and  the  sensitive  receiver  surface  is  not 
in  contact  with  the  guide  wires  94.  The  drive  rollers  104 
only  contact  the  receiver  surface  and  are  moving  with 
the  sheet  and  thus  do  not  scuff  or  scrape  the  receiver 
surface. 

After  the  receiver  sheet  has  been  attached  to  the 
imaging  drum,  as  is  described  hereinabove,  the  first 
donor  material  is  supplied  in  a  manner  similar  to  that  for 
the  receiver  material,  except  that  the  metering  drum  and 
the  length  sensor  are  arranged  to  generate  a  donor 
sheet  which  is  longer  than  the  receiver  sheet.  As  the 
donor  material  is  fed  to  the  sheet  transport  assembly 
16,  the  air  table  90  is  actuated  by  opening  the  damper 
valve  93  to  permit  air  flow  therethrough  and  the  donor 
sheet  is  lifted  by  the  air,  away  from  the  surface  of  the 
table  into  contact  with  the  guide  wires  94.  However, 
since  the  donor  material  is  being  fed  with  the  support 
surface  up  and  the  donor  surface  down,  the  relative 
motion  of  the  donor  support  against  the  guide  wires  94 
causes  no  damage  to  the  donor  surface.  Similarly,  the 
sensitive  donor  surface  is  contacted  only  by  the  rollers 
102  which  are  driving  the  donor  toward  the  imaging 
drum.  Since  the  donor  sheet  is  wider  than  the  receiver 
sheet,  and  the  donor  is  intended  to  overlap  all  of  the 
edges  of  the  receiver  on  the  imaging  drum,  the  edge 
guide  96  is  moved  to  the  second  position,  shown  in  dot- 
ted  lines,  before  the  donor  sheet  is  fed  to  the  sheet 
transport  assembly  1  6  by  the  metering  drum  and  belt  86 
and  88.  It  will  be  seen  that  the  respective  "sensitive"  sur- 
faces  of  the  receiver  sheets  and  the  donor  sheets  face 
different  contacting  surfaces  in  the  sheet  cutting  assem- 
bly,  the  metering  assembly,  and  the  sheet  transport 
assembly  so  that,  should  either  of  the  "sensitive"  sur- 
faces  of  either  sheet  be  rubbed  off  onto  any  of  the  appa- 
ratus  surfaces,  the  "sensitive"  surface  of  the  other 
material  will  not  come  into  contact  with  the  apparatus 
surfaces  contaminated  by  the  first  material.  In  other 
words,  the  sensitive  surface  of  the  receiver  material  only 
faces  but  does  not  normally  contact  the  guide  wires  94, 
and  since  the  guide  wires  94  only  contact  the  support 
surface  of  the  donor,  the  guide  wires  will  not  pick  up  any 
residue  from  the  dye-containing  surface  of  the  donor. 
Similarly,  since  the  air  table  90  only  contacts  the  support 
surface  of  the  receiver  material,  it  will  not  pick  up  any  of 
the  material  from  the  receiver  side  thereof,  and  since 
the  donor  material  only  "sees"  but  normally  does  not 
contact  the  air  table  surface,  the  donor  surface  can  not 
pick  any  residue  up  from  the  receiver  sheet  from  the 
surface  of  the  air  table  90. 
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IMAGING  ASSEMBLY 

Referring  now  to  Figure  6,  a  perspective  view  of  the 
imaging  drum  1  8  and  the  writehead  assembly  20  is  illus- 
trated.  The  imaging  drum  is  mounted  for  rotation  about 
an  axis  202  in  frame  member  204.  The  imaging  drum 
member  18  is  adapted  to  support  a  thermal  print 
medium  of  a  type  in  which  a  dye  is  transferred  from  a 
donor  element  to  a  receiver  element  as  a  result  of  heat- 
ing  the  dye  in  the  donor.  The  donor  element  and  the 
receiver  element  are  superposed  in  intimate  contact 
and  are  held  onto  the  peripheral  surface  of  the  drum 
member  by  means  such  as  by  vacuum  applied  to  the 
superposed  elements  from  the  drum  interior  as  will  be 
more  thoroughly  described  hereinbelow.  A  thermal  print 
medium  for  use  with  the  printer  proofer  1  0  of  the  present 
invention  can  be,  for  example,  the  medium  disclosed  in 
U.S.  Patent  No.  4,772,582,  which  includes  a  donor 
sheet  having  a  material  which  strongly  absorbs  at  the 
wavelength  of  the  exposing  light  source.  When  the 
donor  element  is  irradiated,  this  absorbing  material  con- 
verts  light  energy  to  thermal  energy  and  transfers  the 
heat  to  the  dye  in  the  immediate  vicinity,  thereby  heating 
the  dye  to  its  vaporization  temperature  for  transfer  to  the 
receiver  element.  The  absorbing  material  may  be 
present  in  a  layer  beneath  the  dye,  or  it  may  be  admixed 
with  the  dye  and  is  strongly  absorptive  to  light  having 
wavelengths  in  the  range  of  800nm  -  880nm.  An  exam- 
ple  of  a  preferred  embodiment  of  a  receiver  element  that 
can  be  used  with  the  present  invention  is  disclosed  in 
co-pending,  commonly  assigned  U.  S.  Patent  Applica- 
tion  Serial  No.  606,404,  entitled  Intermediate  Receiver 
Opaque  Support,  and  filed  October  31,  1990.  The 
receiver  element  disclosed  therein  incorporates  a 
reflective  layer  which  improves  the  efficiency  of  the  dye 
transfer  to  the  receiver  element. 

An  imaging  light  source  is  movable  with  respect  to 
the  imaging  drum  and  is  arranged  to  direct  a  beam  of 
actinic  light  to  the  donor  element.  Preferably  the  light 
source  comprises  a  plurality  of  laser  diodes  which  can 
be  individually  modulated  by  electronic  signals  which 
are  representative  of  the  shape  and  color  of  the  original 
image,  so  that  each  dye  is  heated  to  cause  volatilization 
only  in  those  areas  in  which  its  presence  is  required  on 
the  receiver  to  reconstruct  the  color  of  the  original 
object.  In  the  preferred  embodiment,  the  laser  diodes 
206  are  mounted  remotely  from  the  drum  member  18, 
on  the  stationary  portion  of  the  frame  204,  and  each 
direct  the  light  produced  thereby  to  the  input  end  of  a 
respective  optical  fiber  208  which  extends  to  and  trans- 
fers  the  light  to  the  movable  writing  head  assembly  20 
adjacent  the  drum  member.  The  laser  diodes  are 
selected  to  produce  a  first  beam  of  light  having  wave- 
lengths  in  the  range  of  800nm  -  880nm,  and  preferably 
predominately  at  a  wavelength  of  830nm. 

The  writehead  assembly  20  is  moveably  supported 
adjacent  the  imaging  drum  18  and  comprises  a  writing 
head  218  which  is  mounted  on  a  moving  translator 

member  210  which,  in  turn,  is  supported  for  low  friction 
slidable  movement  on  bars  212  and  214.  The  bars  212 
and  2  1  4  are  sufficiently  rigid  that  they  do  not  sag  or  dis- 
tort  between  the  mounting  points  at  their  ends  and  are 

5  arranged  as  exactly  parallel  with  the  axis  of  the  drum 
member  as  possible.  The  upper  bar  212  is  arranged  to 
locate  the  axis  of  the  writing  head  218  precisely  on  the 
axis  of  the  drum  with  the  axis  of  the  writing  head  per- 
pendicular  to  the  drum  axis.  The  upper  bar  212  locates 

10  the  translator  in  the  vertical  and  the  horizontal  directions 
with  respect  to  the  axis  of  the  drum  member.  As  illus- 
trated  in  Figure  9,  the  translator  bearing  215  for  the 
upper  bar  contacts  only  the  upper  surface  of  that  bar  as 
an  inverted  "V"  to  provide  only  that  constraint  to  the 

15  translator,  and  is  held  in  place  by  the  weight  of  the  trans- 
lator.  The  lower  bar  214  locates  the  translator  member 
only  with  respect  to  rotation  of  the  translator  about  the 
bar  212  so  that  there  is  no  over-constraint  of  the  trans- 
lator  which  might  cause  it  to  bind,  chatter,  or  otherwise 

20  impart  undesirable  vibration  to  the  writing  head  during 
the  generation  of  an  image.  This  is  accomplished  by  the 
lower  bearing  217  which  engages  the  lower  bar  only  on 
diametrically  opposite  sides  of  the  bar  on  a  line  which  is 
perpendicular  to  a  line  connecting  the  centerlines  of  the 

25  upper  bar  and  the  lower  bar.  It  has  been  found  that  such 
sliding  bearings  are  superior  for  this  application 
because  they  do  not  impart  periodic  motion  to  the  trans- 
lator  assembly,  and  thus  to  the  write  head  and  the 
image  generated  thereby,  which  is  often  visible  in  the 

30  resulting  image  as  banding  that  is  readily  percieved  by 
the  eye.  Ball  or  roller  bearings,  even  of  high  precision, 
are  known  to  cause  such  periodic  vibrations,  which 
grow  progressively  worse  as  the  bearings  age.  With  the 
bearings  used  in  the  preferred  embodiment,  as  they 

35  age,  they  merely  cause  the  optical  axis  of  the  write  head 
to  shift  slightly  with  respect  to  the  drum  axis  which  will 
not  be  perceived  in  any  single  image.  Furthermore, 
such  sliding  bearings  are  toleranced  such  that  they  can- 
not  be  made  too  tight  so  as  to  bind  and  cause  jitter  in  the 

40  translator  that  would  degrade  the  quality  of  the  image 
generated  therewith. 

TRANSLATOR  DRIVE 

45  Referring  now  to  Figs.  8  and  9,  the  translator  mem- 
ber  210  is  driven  by  means  of  a  motor  282  which  rotates 
a  lead  screw  284  parallel  to  bars  212  and  214  to  move 
the  writing  head  parallel  with  the  axis  of  the  drum  mem- 
ber.  The  coupling  286  (see  Fig.  8),  which  connects  the 

so  drive  nut  on  the  lead  screw  to  the  translator  member,  is 
arranged  to  accomodate  misalignment  of  the  drive  nut 
and  the  lead  screw  so  that  only  forces  parallel  to  the  lin- 
ear  lead  screw  and  rotational  forces  are  imparted  to  the 
translator  by  the  lead  screw  and  the  drive  nut.  Moreover, 

55  the  coupling  is  connected  to  the  translator  by  means  of 
a  split  sleeve  that  is  freely  movable  over  the  coupling 
and  within  the  bore  of  the  translator  member  until  it  is 
fixed  by  means  of  a  set  screw  that  clamps  the  sleeve  to 

50 
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both  the  translator  and  to  the  coupling.  In  this  way,  it  is 
possible  to  release  the  set  screw  and  remove  the  sleeve 
from  the  translator  and  the  coupling,  and  even  from 
around  the  lead  screw,  so  that  the  lead  screw  can  be 
withdrawn  from  the  translator  and  from  the  frame  mem- 
ber  for  repair  or  replacement  without  the  need  to 
remove  the  translator  from  the  apparatus. 

The  writing  head  218  is  removably  mounted  in  V- 
shaped  beds  288  which  are  formed  in  the  translator 
member  210  in  precise  relationship  with  the  bearings 
21  5  for  the  upper  bar  21  2  so  that  it  automatically  adopts 
the  preferred  orientation  with  respect  to  the  drum  axis 
noted  above.  The  writing  head  is  selectively  locatable 
with  respect  to  the  translator,  and  thus  with  respect  to 
the  drum  surface,  with  regard  to  its  distance  from  the 
drum  surface,  and  with  respect  to  its  angular  position 
about  its  own  axis.  Accordingly,  a  pair  of  adjustable 
locating  means  are  provided  to  accurately  locate  the 
writing  head  with  respect  to  these  two  axes  on  the  trans- 
lator  member  210.  Only  one  of  the  adjustable  locating 
means,  for  example  a  micrometer  adjustment  screw 
220,  is  illustrated.  An  extension  spring  223  (Fig.  9)  is 
provided  to  load  the  writing  head  against  these  locating 
means. 

The  translator  drive  lead  screw  284  is  disposed 
between  the  two  sides  of  the  machine  frame  204  where 
it  is  supported  by  bearings  292.  At  the  drive  end,  the 
lead  screw  shaft  293  continues  through  the  bearing, 
through  a  pair  of  spring  retainers  294  separated  and 
loaded  by  a  compression  spring  296  to  one  side  of  an 
Oldham  coupling  298.  One  of  the  spring  retainers  bears 
on  the  outer  surface  of  bearing  292,  which  has  a  sliding 
fit  within  the  bore  in  the  frame  member  204,  to  axially 
locate  the  bearing  therein.  The  other  spring  retainer  is 
located  by  a  lead  screw  retainer  300  attached  to  the 
outer  surface  of  the  frame  member.  The  motor  282  is 
also  mounted  on  the  outer  surface  of  frame  204  and 
includes  a  through  shaft  302,  one  end  of  which  is 
attached  to  the  second  half  of  the  Oldham  coupling  298, 
and  the  opposite  end  of  which  extends  through  the  fly- 
wheel  304  to  a  clutch  306  and  to  a  shaft  rotation 
encoder  308.  The  flywheel  is  only  connected  to  the 
shaft  through  the  clutch.  The  opposite  end  of  the  lead 
screw  extends  through  bearing  292  to  a  wobble  rod  310 
and  an  adjustment  screw  31  1  threadedly  mounted  in  an 
end  plate  312  which  is  attached  to  the  outer  face  of  the 
frame  member  204.  The  wobble  rod  is  provided  with 
spherical  sockets  at  each  end  that  mate  with  spherical 
end  surfaces,  or  balls  314,  rigidly  mounted  in  the  ends 
of  the  lead  screw  and  the  adjustment  screw. 

In  the  translator  drive  arrangement  the  flywheel  304 
is  attached  to  the  motor  output  shaft  302  through  the 
clutch  306  and  functions  to  minimize  any  rotational  flut- 
ter  which  might  otherwise  be  imparted  to  the  lead  screw 
by  the  motor.  The  flywheel  is  attached  by  means  of  the 
clutch  so  that,  should  the  mechanism  be  suddenly 
stopped  by  some  malfunction  in  the  writehead  assem- 
bly  or  some  other  portion  of  the  transport,  the  inertia  of 

the  flywheel  will  not  be  imparted  to  the  assembly  and 
possibly  cause  additional  damage  some  portion  thereof, 
since  the  clutch  would  release  under  these  conditions. 
The  Oldham  coupling  298  accomodates  any  slight  mis- 

5  alignment  between  the  motor  mount  and  the  lead  screw 
mount  while  giving  a  stiff  torsional  connection  between 
the  two.  The  use  of  the  wobble  rod  310  improves  the 
accuracy  and  stability  of  the  lead  screw  against  move- 
ment  in  the  axial  direction.  It  has  been  found  that  the 

10  stability  and  accuracy  of  such  a  wobble  rod  connection 
is  significantly  better  than  that  obtainable  with  thrust 
bearings.  Any  variation  in  the  axial  location  and  stability 
of  the  lead  screw  directly  affects  the  accuracy  of  the 
placement  of  the  image  on  the  rotating  drum.  The  com- 

15  pression  spring  296  loads  the  lead  screw  axially  against 
the  wobble  rod  and  the  adjustment  screw  311  and 
assures  that  all  backlash  is  removed  from  the  system, 
while  the  adjustment  screw  permits  the  adjustment  of 
the  clearance  in  the  Oldham  coupling.  Further,  the  Old- 

20  ham  coupling  and  the  removable  end  cap  312  permits 
the  removal  and  replacement  of  the  lead  screw  without 
the  disassembly  of  other  lead  screw  drive  components 
or  the  removal  of  the  writehead  assembly  and  translator. 

Figure  7  is  a  cross  section  of  the  writing  head  218 
which  comprises  a  generally  cylindrical  barrel  portion 
228  having  a  flange  230  at  the  drum  end  thereof.  The 
interior  of  the  barrel  portion  is  arranged  to  accept  a  sta- 
tionary  lens  barrel  232  at  the  writing  end,  containing  a 
stationary  lens  234.  A  printhead  assembly  236  is  selec- 
tively  oriented  within  and  at  the  opposite  end  of  the  bar- 
rel  from  the  writing  end.  The  printhead  assembly 
comprises  a  tubular  member  selectively  oriented  within 
barrel  portion  228  and  contains  a  linear  array  of  optical 
fibers  which  includes  a  fiber-supporting  wafer  or  sub- 
strate  238  having  a  plurality  of  optical  fibers  240 
mounted  thereon.  The  optical  fibers  have  a  writing  end 
242  facing  the  drum  member  18  at  the  opposite  end  of 
the  barrel.  The  optical  fibers  240  extend  from  the  end  of 
the  printhead  assembly  and  out  of  the  writing  head  bar- 
rel  through  a  protective  sheath  242  to  the  diode  lasers 
206  (see  Fig.  1). 

A  cup-shaped  closure  member  244  is  arranged  to 
mate  with  the  flange  230  of  the  writing  head  barrel  228 
and  forms  a  housing  for  the  focusing  drive  means,  as 
will  be  described  hereinbelow.  As  disclosed  in  com- 
monly  assigned,  copending  U.  S.  application  Serial  No. 
670,095,  filed  in  the  names  of  Harrigan  and  Carson  on 
March  1  5,  1  991  ,  the  end  of  the  closure  member  adja- 
cent  drum  member  1  8  is  provided  with  an  axially  dis- 
posed  opening  which  is  bridged  by  a  pair  of  sheet 
flexure  members,  246  and  248,  mounted  at  the  outer 
periphery  thereof  by  annular  plate  means  250  and  252 
to  the  closure  member  244.  The  central  portions  of  the 
sheet  flexure  members  are  mounted  to  a  movable  rigid 
cylindrical  lens  housing  254  which  contains  moveable 
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lens  256.  A  cylindrical  bobbin  258  is  disposed  around 
the  end  of  stationary  lens  barrel  232  and  is  connected  to 
the  moveable  lens  housing  254  via  equally  spaced  arms 
260  which  extend  between  the  legs  of  the  flexure  mem- 
bers  250  and  252.  A  voice  coil  262  is  wound  about  the 
cylindrical  portion  of  the  bobbin  258  and  is  connected  to 
a  driving  circuit,  to  be  further  described  hereinbelow. 

Also  enclosed  between  the  end  closure  244  and 
flange  230  is  a  high  power,  toroidal  magnet  264  and  an 
annular  magnetic  plate  266  which  are  both  disposed 
about  and  spaced  from  the  end  of  stationary  lens  barrel 
232.  The  voice  coil  portion  of  the  bobbin  262  is  disposed 
in  the  gap  between  the  inner  circumference  of  plate  266 
and  the  outer  circumference  of  stationary  lens  barrel 
232.  The  dimensions  of  the  magnet,  the  annular  plate, 
the  stationary  lens  barrel,  and  the  bobbin  are  such  that 
the  bobbin  can  move  freely  axially  of  the  lens  barrel. 
The  bobbin  is  supported  in  the  gap  by  its  attachment  to 
the  moveable  lens  housing  254  which  is  held  in  position 
by  the  plate  flexures  252  and  252.  It  will  be  noted  that 
the  barrel  portion  228,  flange  230,  the  stationary  lens 
barrel  232,  and  annular  plate  266,  are  all  formed  of 
magnetic  material,  such  as  ordinary  steel,  so  that  in 
combination  with  the  toroidal  magnet  264,  a  strong 
magnetic  field  is  created  between  the  inner  periphery  of 
the  annular  plate  266  and  the  end  of  the  stationary  lens 
barrel  232.  As  a  result,  when  a  current  is  introduced  into 
the  voice  coil  262  of  the  bobbin  258,  as  by  a  lens  focus- 
ing  circuit  (not  shown),  an  axial  force  is  imparted  to  the 
bobbin  and  to  the  moveable  lens  housing  254,  thereby 
selectively  moving  the  moveable  lens  256  along  the 
optical  axis  of  the  assembly.  Thus,  with  an  appropriate 
focus  detection  system,  to  be  described  hereinbelow, 
the  moveable  lens  assembly  may  be  driven  to  assure 
that  the  output  of  the  fiber  optic  array  is  maintained  in 
focus  at  the  appropriate  position  on  the  imaging  drum 
18,  or  on  or  within  the  writing  element  (not  shown) 
mounted  thereon. 

The  fiber  optic  array  comprises  a  plurality  of  fibers 
240  which  are  each  connected  to  a  respective,  remotely 
mounted  diode  laser  206.  The  diode  lasers  can  be  indi- 
vidually  modulated  to  selectively  project  light  from  the 
writing  end  242  of  the  optical  fibers  through  the  lens 
assembly,  consisting  of  stationary  lens  234  and  mova- 
ble  lens  256,  onto  the  thermal  print  medium  carried  by 
the  imaging  drum  1  8.  The  fiber  optic  array  may  be  of  the 
type  shown  The  array  may  be  of  the  type  shown  in  co- 
pending,  commonly  assigned  U.S.  Application  SN 
451,656,  filed  December  18,  1989,  and  comprises  opti- 
cal  fibers  240  which  are  supported  on  the  substrate 
238.  Each  of  the  optical  fibers  includes  a  jacket,  a  clad- 
ding,  and  a  core,  as  is  well  known  in  the  art.  As  dis- 
closed  in  the  copending  application,  the  fibers  extend 
from  the  laser  diodes  to  the  array  and  are  mounted  in 
sets  of  grooves  (not  shown)  which  are  formed  in  the 
substrate  so  that  the  fibers  at  the  writing  end  242  are 
disposed  substantially  parallel  and  adjacent  to  each 
other  in  very  close  proximity,  with  the  ends  disposed  in 

a  common  plane  perpendicular  to  the  fiber  axes.  In  the 
preferred  embodiment  of  the  array,  twenty  writing  fibers 
240  are  employed.  As  illustrated  in  commonly  assigned, 
copending  U.  S.  application  Serial  No.  670,095,  the  sub- 

5  strate  238  is  disposed  in  the  tubular  member  of  the 
printhead  assembly  236,  with  the  tubular  member  being 
provided  with  a  keyway  which  mates  with  a  correspond- 
ing  key  (not  shown)  on  the  inner  surface  of  barrel  por- 
tion  228  so  that  the  orientation  of  the  linear  array  240  is 

10  at  a  preselected  angle  with  respect  to  the  drum  axis 
202. 

The  end  of  the  writing  head  218  adjacent  the  imag- 
ing  drum  1  8  is  provided  with  a  pair  of  photosensors  226 
aimed  at  the  surface  of  the  drum  member.  The  photo- 

15  sensors  may  each  include  an  infrared  source  or  they 
may  rely  on  an  outside  source  of  light  energy.  The  pho- 
tosensors  are  disposed  on  diametrically  opposite  sides 
of  the  optical  axis  of  the  writing  head  in  a  fixed  relation- 
ship  thereto.  The  orientation  of  the  keyway  in  the  outer 

20  surface  of  the  printhead  assembly  236,  the  correspond- 
ing  key  on  the  interior  of  the  barrel  portion  228,  and  the 
photosensors  226  disposed  on  diametrically  opposite 
sides  of  the  writing  head  axis,  all  correspond  so  that 
when  the  two  photosensors  226  are  exactly  parallel  with 

25  the  axis  202  of  imaging  drum  18,  the  writing  angle  of  the 
linear  array  240  is  that  which  has  been  preselected  for 
the  present  apparatus. 

The  determination  of  this  relationship  is  relatively 
simply  achieved  with  the  present  construction  inasmuch 

30  as  a  visible  line  268  is  provided  on  the  drum  surface 
which  is  carefully  fabricated  to  be  parallel  with  the  drum 
axis.  Accordingly,  when  the  photosensors  226  both 
detect  line  268  simultaneously,  the  writing  head  has  the 
proper  angular  orientation  to  provide  the  desired  angle 

35  of  the  linear  array  with  respect  to  the  drum  axis.  Adjust- 
ment  of  the  angular  positioning  of  the  writing  head  is 
equally  easy  to  obtain.  Hold  down  clamps  270,  which 
lock  the  writing  head  218  on  the  translator  member  210, 
are  loosened,  and  the  micrometer  adjustment  screw 

40  220  is  adjusted  against  a  stop  on  the  translator  member 
to  rotate  the  head  member  against  the  force  of  the  tor- 
sion  spring  222,  or  to  permit  the  torsion  spring  to  rotate 
the  writing  head  in  the  opposite  direction,  should  that  be 
necessary.  When  the  photosensors  226  both  simultane- 

45  ously  detect  line  268,  which  may  be  accomplished  when 
the  drum  is  either  moving  or  stationary,  with  or  without 
the  writing  element  disposed  thereon,  the  desired  angle 
between  the  linear  array  and  the  drum  axis  is  achieved. 
With  this  construction  it  is  possible  to  replace  the  writing 

so  head  in  the  field  with  a  new  writing  head  without  requir- 
ing  elaborate  setup  or  alignment,  since  the  predeter- 
mined  relationship  has  already  been  established 
between  the  photosensors  226  and  the  linear  array 
when  the  writing  head  is  assembled. 

55  The  diode  lasers  206  are  individually  disposed  in  a 
unique  mount  which  is  illustrated  in  both  assembled  and 
exploded  form  in  FIGS.  24  and  25.  The  mount  includes 
a  heat  sink  209  onto  which  the  diode  laser  206  is 
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mounted.  A  bracket  21  1  is  also  mounted  to  the  heat  sink 
and  includes  a  holder  213  for  a  fiber  optic  connector 
215.  An  optical  fiber  guide  and  mode  mixer  217  is  also 
mounted  on  the  bracket  211  and  is  held  in  place  by  a 
cover  plate  219.  The  optical  fiber  guide  and  mode  mixer  5 
21  7  is  formed  either  of  a  rigid  molded  plastic  or  an  open 
cell  foam  plastic  and  is  provided  with  an  inlet  channel 
221,  a  cylindrical  chamber  223,  and  an  outlet  chamber 
225.  The  optical  fiber  227  is  conneced  to  the  laser  diode 
206  and  enters  the  fiber  guide  217  through  the  entry  w 
chamber  221.  The  fiber  is  wound  in  chamber  223  until 
substantially  all  the  excess  length  thereof  is  accomo- 
dated  and  then  the  fiber  is  routed  through  exit  chamber 
225  so  that  the  fiber  connector  2  1  5  can  be  mounted  rig- 
idly  in  the  holder  portion  213  of  bracket  21  1.  The  cover  75 
plate  219  is  provided  with  a  restricted  access  channel 
229  therethrough  which  generally  follows  the  path  of  the 
fiber  in  the  fiber  guide.  With  this  construction,  a  substan- 
tial  length  of  fiber  may  be  wound  into  the  cylindrical 
chamber  223,  providing  mode  mixing  for  the  light  pass-  20 
ing  therethrough  and  accomodating  variations  in  the 
length  of  the  fiber  between  the  laser  diode  and  the  outlet 
connector  215.  Moreover,  any  odd  length  of  fiber  not 
accomodated  by  a  full  wrap  within  the  cylindrical  cham- 
ber  223  may  be  accomodated  by  the  outlet  chamber  2s 
225.  The  access  channel  229  through  the  cover  plate 
219  permits  the  insertion  or  withdrawal  of  the  fiber  into 
or  from  the  fiber  guide  without  disassembly,  but  is  suffi- 
ciently  narrower  than  the  chambers  in  the  fiber  guide 
that  it  retains  the  fiber  in  the  guide  unless  the  fiber  is  30 
deliberately  pulled  through  the  access  channel.  Accord- 
ingly  the  present  invention  provides  a  compact  laser 
diode  and  optical  fiber  mount  and  guide  assembly 
wherein  the  fiber  is  guided  and  held  relatively  stationary 
while  providing  the  mode  mixing  necessary  to  even  out  35 
the  light  transmitted  thereby,  and  at  the  same  time  acco- 
modating  a  variable  length  of  fiber  with  no  modifications 
to  the  fiber  necessary. 

The  focus  detection  system  comprises  a  second 
array  of  optical  fibers  271  mounted  on  the  opposite  sur-  40 
face  of  the  substrate  238  with  respect  to  the  writing 
array  240.  The  focusing  array  271  requires  only  a  single 
fiber  but,  in  practice,  three  fibers  may  be  provided,  with 
two  as  extras  in  case  the  first  fiber  fails.  The  focusing 
fiber  is  connected  at  its  inlet  end  to  a  focusing  laser  45 
diode,  the  housing  290  for  which  is  mounted  on  the 
writehead  assembly.  In  prior  arrangements,  the  focus- 
ing  laser  diode  was  stationarily  mounted  remotely  from 
the  write  head  with  the  laser  diodes  for  the  writing  array, 
and  connected  thereto  by  an  optical  fiber  which  permit-  so 
ted  relative  motion  between  the  moving  write  head  and 
the  stationary  laser  diodes.  However,  it  was  found  that 
the  movement  of  the  focusing  optical  fiber  as  the  write 
head  traversed  the  imaging  drum  generated  sufficient 
noise  in  the  light  beam  used  for  the  focusing  system,  ss 
that  the  focus  signal  sensed  by  the  photodetector  was 
too  variable  to  accurately  control  the  focus  of  the  writing 
array.  It  has  been  found  that  by  mounting  the  focusing 

laser  diode  on  the  write  head,  with  the  optical  fiber  con- 
necting  the  diode  to  the  write  head  remaining  substan- 
tially  stationary  despite  the  motion  of  the  write  head, 
that  the  clarity  of  the  focus  signal  is  significantly 
enhanced.  The  focusing  diode  housing  290  is  not 
shown  in  Fig.  6  for  the  sake  of  clarity,  but  is  illustrated  in 
Figs.  8,  9,  and  10. 

The  focusing  laser  diode  is  selected  to  produce  a 
second  beam  of  light  having  a  wavelength  different  from 
the  wavelength  of  the  writing  beam  and  preferably  out- 
side  the  range  of  800nm  -  880nm.  Preferrably,  the 
focusing  light  source  produces  a  beam  of  light  having  a 
predominant  wavelength  of  960nm.  It  has  been  found 
that  a  focusing  beam  having  a  wavelength  of  960nm  is 
substantially  unabsorbed  by  all  of  the  various  donor  dye 
materials.  As  a  result,  substantially  all  of  the  focusing 
beam  of  this  wavelength  will  penetrate  the  donor  mate- 
rial,  regardless  of  the  color  dye  employed,  to  be 
reflected  from  the  reflective  surface  which  is  part  of  the 
receiver  element.  Inasmuch  as  this  surface  has  been 
found  to  be  much  closer  to  the  dye  layer,  where  it  is 
desirable  to  focus  the  writing  beam,  than  the  top  surface 
of  the  donor  layer,  it  is  possible  for  both  the  writing  beam 
and  the  focusing  beam  to  be  aimed  at  more  nearly  the 
same  surface  than  is  possible  if  the  focusing  beam  is 
reflected  from  some  other  surface  of  the  writing  ele- 
ment.  As  a  result,  the  writing  beam  may  have  less  depth 
of  focus  and  consequently  may  have  a  greater  numeri- 
cal  aperture  which  permits  the  transmission  of  greater 
writing  power  to  the  writing  element  than  would  be  the 
case  were  the  focusing  beam  and  the  writing  beam  to 
be  focused  at  more  widely  separated  surfaces. 

With  the  mounting  of  the  focusing  laser  diode  on 
the  write  head  it  has  been  necessary  to  provide  an  opti- 
cal  fiber  spool  to  accomodate  the  length  of  the  optical 
fiber  connecting  the  focus  diode  to  the  write  head  array. 
This  is  necessary  because  a  sufficiently  long  optical 
fiber  must  be  provided  for  the  focus  diode  that,  after  the 
one  end  of  the  fiber  is  mounted  on  the  writing  array  sub- 
strate,  the  opposite  end  of  the  fiber  may  be  polished  for 
inclusion  in  an  optical  fiber  coupling.  Thus,  the  excess 
length  of  fiber  must  be  accomodated  without  permitting 
motion  of  the  fiber  which  can  reintroduce  undesirable 
noise  into  the  focus  signal.  A  focus  fiber  spool  is  illus- 
trated  in  Fig.  27,  and  comprises  a  modification  of  the 
write  head  218  illustrated  in  Fig.  7.  The  tubular  member 
of  the  printhead  assembly  236  is  provided  with  an  exter- 
nal  flange  241  at  the  end  opposite  from  the  lens  234, 
and  an  internal  thread  to  engage  a  fiber  spool  243 
which  has  an  internal  fiber  bore  245,  a  cross  bore  247 
for  the  focus  fiber  271  ,  and  an  external  flange  249  which 
is  arranged  to  be  spaced  from  the  flange  241  .  A  sleeve 
253,  having  a  nipple  255  arranged  to  mate  with  a  focus 
fiber  protective  sheath  257,  is  disposed  between  and 
held  by  the  two  flanges  243  and  249.  To  assemble  the 
spool,  the  writing  fibers  and  the  focus  fiber  are  mounted 
on  the  substrate  238,  and  all  of  the  fibers  are  routed 
through  the  bore  of  the  printhead  assembly  236.  The 
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focus  fiber  is  then  threaded  into  the  bore  245  of  the 
spool  243  and  is  fed  out  of  the  cross  bore  247.  The  writ- 
ing  fibers  are  directed  straight  through  the  bore  245  of 
the  spool,  into  the  protective  sheath  242  and  to  an  opti- 
cal  fiber  coupler  259.  The  focus  fiber  is  then  fed  through 
the  nipple  255  in  the  sleeve,  through  the  protective 
sheath  257  to  a  coupler  261.  The  substrate  is  then 
mounted  in  the  tubular  member  of  the  printhead  assem- 
bly.  The  spool  is  then  threaded  into  the  end  of  the  print- 
head  assembly  236  with  the  sleeve  held  loosely 
between  the  flanges  243  and  249.  The  sleeve  253,  with 
the  focus  fiber  extending  through  the  nipple  255,  is 
rotated  between  the  flanges,  wrapping  the  excess  focus 
fiber  around  the  outer  surface  of  the  spool  until  the 
excess  length  is  taken  up.  This  wrapping  action  has  no 
effect  on  the  writing  fibers  since  they  are  free  of  the 
spool  and  do  not  become  twisted  thereby.  After  all  of  the 
excess  focus  fiber  has  been  wound  on  the  spool,  the 
spool  is  tightened  in  the  printhead  assembly,  locking  the 
sleeve  in  place.  Thus  the  excess  focus  fiber  is  accomo- 
dated  and  prevented  from  moving  and  degrading  the 
focus  signal. 

As  illustrated  in  Fig.  7,  the  focus  detection  system 
also  includes  a  beam  splitter  272,  having  a  semi-reflec- 
tive  buried  surface  274,  which  is  disposed  between  the 
writing  end  242  of  the  linear  array  240  and  the  station- 
ary  lens  234.  A  split  cell  photodetector  276  is  disposed 
in  the  sidewall  of  barrel  228  and  is  arranged  to  receive 
the  portion  of  the  focusing  beam  which  is  reflected  from 
the  writing  element  and  by  the  buried  layer  of  the  beam 
splitter.  A  knife  edge  278  is  provided  between  the  beam 
splitter  and  the  photodetector  276.  It  has  been  found 
that  the  quantity  of  light  from  the  writing  array  reaching 
the  photodetector,  illustrated  in  phantom  at  279  in  Fig. 
28,  is  sufficiently  great  that,  despite  the  precautions 
noted  above,  it  can  overwhelm  the  focus  signal  at  the 
photodetector.  Accordingly,  a  micromask  280  is  pro- 
vided  having  an  aperture  281  with  a  diameter  in  the 
range  of  300  microns  to  600  microns,  and  preferrably 
having  a  diameter  of  about  400  microns.  This  mask  sig- 
nificantly  contributes  to  the  ability  of  the  system  to  pre- 
vent  energy  from  the  writing  array  from  reaching  the 
focusing  photodetector.  A  mask  having  a  thickness  of 
approximately  400  microns,  spaced  from  the  surface  of 
the  photodetector  a  distance  in  the  range  of  approxi- 
mately  1  25  microns  to  500  microns,  and  preferrably  at  a 
distance  of  400  microns,  satisfactorily  permits  a 
reflected  focus  beam  283  with  a  diameter  of  about  50 
microns  to  be  utilized  by  the  split-cell  photodetector  for 
controlling  the  focus  of  the  writing  head  array  in  spite  of 
the  presence  of  the  reflected  portion  of  the  writing  array, 
consisting  of  twenty  beams  of  approximately  50  microns 
in  diameter  originally  each  having  a  power  twenty  times 
that  of  the  focusing  beam,  impinging  on  the  face  of  the 
photodetector  mount  only  one  millimeter  away. 

Thus,  the  focus  detection  system  comprises  the 
laser  diode  producing  a  beam  of  light  having  a  wave- 
length  of  960nm,  a  focusing  optical  fiber  271  which  is 

disposed  on  the  opposite  of  the  mounting  substrate 
from  the  linear  array  of  the  writing  beam,  and  which  is 
arranged  to  project  the  focusing  beam  through  the 
beam  splitter  272  and  the  focusing  assembly  compris- 

5  ing  lenses  234  and  256,  which  are  illustrated  as  single 
lenses  but  may  comprise  groups  of  simple  or  complex 
lenses.  The  focusing  beam  of  light  is  then  projected 
onto  the  drum  surface,  or  the  writing  element  disposed 
thereon,  and  is  reflected  from  the  reflective  surface  back 

10  through  the  focusing  assembly  and  into  the  beam  split- 
ter  272  wherein  a  portion  of  the  reflected  focusing  beam 
is  deflected  by  the  buried  layer  past  the  knife  edge  278 
and  through  the  aperture  281  in  the  mask  280  onto  the 
split  cell  photodetector  276.  In  the  preferred  embodi- 

15  ment,  the  photodetector  276  has  a  preferential  wave- 
length  sensitivity  to  the  wavelength  of  the  focusing 
beam,  i.e.  960  nm.  The  signal  from  the  photocell  276  is 
fed  to  a  focusing  circuit,  not  shown,  which  then  gener- 
ates  an  appropriate  current  which  is  supplied  to  the 

20  voice  coil  262  on  the  bobbin  258  attached  to  the  mova- 
ble  lens  element  256.  In  this  way  the  focus  detection 
system  constantly  monitors  the  location  of  a  surface 
closely  adjacent  the  surface  of  the  writing  element  on 
which  the  writing  beam  is  to  be  concentrated. 

25  It  has  been  found  that  the  initial  coarse  focus  of  the 
system  can  be  facilitated  by  the  use  of  the  present 
focusing  arrangement.  It  is  necessary  to  approximate 
the  final  focus  in  the  initial  system  set-up  because  it  has 
been  found  that,  without  such  an  initial  set-up,  the  writ- 

30  ing  array  may  be  so  far  out  of  focus  that  the  reflection  of 
the  writing  beams  from  the  surface  of  the  writing  ele- 
ment  or  from  the  imaging  drum  surface  creates  such  a 
large,  out-of-focus  image  at  the  focus  photodetector  that 
it  will  spill  over  into  the  focus  beam  area,  flooding  the 

35  focus  beam  photodetector  to  the  extent  that  there  would 
be  no  hope  of  establishing  a  true  focus  thereof.  Accord- 
ingly,  provision  is  made  to  operate  the  focus  system 
alone,  without  operating  the  writing  beam  array,  while 
defeating  the  operation  of  the  voice  coil  drive  to  the 

40  auto-focus  lens.  Thus  the  installer  of  the  writehead 
assembly  initially  sets  the  lens  position  by  axially  locat- 
ing  the  barrel  228  in  the  translator  210  by  reading  the 
output  of  the  split-cell  photodetector  276  with  a  suitable 
measuring  device  such  as  an  ocilloscope  or  a  voltmeter. 

45  As  the  writehead  assembly  is  moved  toward  the  desired 
focal  point,  the  output  of  the  photodetector  will  rise  to  a 
maximum  and  then  will  fall  through  zero  to  a  miminum. 
The  desired  focal  setting  for  the  initial  focus  of  the  write- 
head  assembly  and  the  auto-focus  system  is  the  point 

so  where  the  output  crosses  zero,  and  the  assembly  is 
clamped  to  the  translator  at  that  position. 

IMAGING  DRUM 

55  Details  of  the  imaging  drum  18  and  its  drive  are 
illustrated  in  Figs.  12-15.  The  drum  is  generally  hollow 
and  comprises  a  cylindrical  shell  320  which  is  provided 
with  a  plurality  of  vacuum  perforations  322  there- 
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through.  The  ends  of  the  drum  are  closed  by  cylindrical 
plates  324  and  326  each  of  which  is  provided  with  a 
centrally  disposed  hub,  328  and  330,  which  extend  out- 
wardly  therefrom  through  support  bearings  332  and 
334,  respectively,  in  the  respective  portions  of  the  frame 
member  204.  Hub  member  328  extends  through  the 
bearing  332  and  is  stepped  down  to  recieve  a  motor 
armature  336  which  is  held  on  to  the  hub  by  a  fastener 
nut  338.  A  motor  stator  340  is  stationarily  held  by  the 
frame  member  204,  encircling  the  armature  336  to  form 
a  reversible,  variable  speed  drive  motor  for  the  imaging 
drum.  The  outer  end  of  hub  328  is  connected  to  an 
encoder  342  which  is  supported  from  the  frame  mem- 
ber  204  and  is  coupled  to  the  hub  by  means  of  a  flexible 
coupling  344.  The  opposite  hub  330  is  provided  with  a 
central  vacuum  opening  346  that  is  in  allignment  with  a 
vacuum  pipe  348  which  is  provided  with  an  external 
flange  350  that  is  rigidly  connected  to  the  outer  surface 
of  frame  member  204.  The  vacuum  pipe  is  provided  with 
an  extension  352  which  extends  within  but  is  closely 
spaced  from  the  internal  surface  346  of  hub  330.  With 
this  arrangement,  a  slight  vacuum  leakage  channel  is 
provided  between  the  outer  diameter  of  the  vacuum 
pipe  extension  352  and  the  inner  diameter  of  the  vac- 
uum  opening  in  the  hub  330  which  assures  that  no  con- 
tact  exists  between  these  parts  which  might  impart 
uneven  movement  or  jitter  to  the  imaging  drum  during 
its  rotation.  The  opposite  end  of  the  vacuum  pipe  is  con- 
nected  to  a  high-volume  vacuum  pump  which,  in  the 
preferred  embodiment,  is  capable  of  generating  a  vac- 
uum  of  50-60  inches  of  H20  at  a  volume  of  60-70  cfm. 

The  outer  surface  of  the  imaging  drum  is  provided 
with  an  axially  extending  "flat"  352  which  extends 
approximately  8  degrees  of  the  drum  circumferance  and 
includes  the  axial  indicia  line  268,  substantially  as  illus- 
trated  in  Fig.  13.  The  drum  is  also  provided  with  a  cir- 
cumferential  recess  354  which  extends  circumferentially 
of  the  drum  from  one  side  of  the  flat  352  around  the 
drum  to  the  other  side  of  the  flat,  and  from  just  outside 
the  inner  wall  of  end  plate  326  to  just  outside  the  inner 
wall  of  end  plate  324,  substantially  as  illustrated  in  Fig. 
12.  The  circumferential  recess  is  exaggerated  in  the 
illustration  since  the  depth  thereof  is  substantially  equal 
to  the  thickness  of  the  receiver  sheet  which  is  to  be 
seated  therein,  e.g.  approximately  0.004  inches  in  thick- 
ness.  The  end  plates  are  provided  with  circumferential 
grooves  356  which  are  in  communication,  for  the  most 
part,  with  the  interior  of  the  drum  and  act  to  provide  vac- 
uum  to  the  circumferential  ends  of  the  drum  surface.  A 
view  of  the  drum  surface  generated  by  the  unrolling 
thereof  is  illustrated  in  Fig.  15,  with  the  surface  divided 
axially  along  the  line  268  which  is  also  the  centerline  of 
the  surface  flat  352.  The  opposite  edges  of  the  drum  flat 
are  illustrated  at  the  dotted  lines  352a.  The  axial  edges 
of  the  recess  354  are  illustrated  at  354a.  The  area  cov- 
ered  by  the  receiver  sheet  adhered  to  the  imaging  drum 
surface  is  indicated  by  dotted  lines  358,  which  area 
extends  axially  almost  from  one  side  of  the  recess  354 

to  almost  the  other  and  circumferentially  of  the  drum 
from  one  edge  of  the  flat  to  the  other,  without  overlap- 
ping  it. 

A  valve  block  360  is  disposed  axially  along  the  inner 
5  surface  of  the  drum  substantially  beneath  the  flat  352  on 

the  outer  surface  thereof  and  provides  two  separately 
controllable  vacuum  chambers  362  and  364  beneath 
selected  vacuum  holes  disposed  on  either  side  of  the 
axial  centerline  268  of  the  drum  flat  352.  The  first  cham- 

10  ber  362  extends  along  the  plurality  of  vacuum  openings 
disposed  in  the  "leading  edge"  of  the  drum  flat  352.  The 
term  "leading  edge"  refers  to  the  portion  of  the  drum  flat 
onto  which  the  leading  edge  of  the  donor  material  is  dis- 
posed  when  it  is  superposed  over  the  receiver  sheet 

15  and  the  drum  is  spun  in  the  normal  writing  direction  as 
indicated  by  arrow  365  in  Fig.  13.  This  chamber  controls 
the  hold-down  of  the  leading  end  of  the  donor  sheet,  as 
will  be  more  thoroughly  described  hereinbelow,  and  will 
be  referred  to  as  the  "donor  vacuum  chamber"  hereaf- 

20  ter.  The  extent  of  the  donor  vacuum  chamber  362  is 
illustrated  by  lines  362a  in  Fig.  15  and  will  be  seen  to 
extend  into  a  portion  of  the  chambers  356  which  are 
provided  along  the  circumferential  edge  of  the  drum. 
The  second,  separately  controllable  vacuum  chamber 

25  364  extends  along  the  trailing  edge  of  the  receiver  sheet 
when  it  is  mounted  on  the  drum,  as  indicated  by  dotted 
lines  364a  in  Fig.  15,  and  will  be  referred  to  as  the 
"receiver  vacuum  chamber"  hereafter.  The  imaging 
drum  is  also  provided  with  a  counterbalance  block  366 

30  opposite  to  the  vacuum  chamber  block  360  in  order  to 
provide  dynamic  balance  to  the  drum.  Each  of  the  bal- 
ancing  block  366  and  valve  block  360  are  provided  with 
passageways  370  which  permit  vacuum  to  be  applied  to 
vacuum  holes  that  would  otherwise  be  covered  by  the 

35  respective  blocks  and  which  are  not  intended  to  be  con- 
trolled  by  the  vacuum  chambers  362  and  364.  The  area 
of  the  drum  circumference  covered  by  the  donor  sheet 
when  it  is  superposed  with  the  receiver  sheet  is  indi- 
cated  by  lines  371  in  Fig.  15.  Further,  a  registration  indi- 

40  cia  373  is  disposed  substantially  axially  centrally  of  the 
drum  and  centered  over  the  center  line  268  of  the  axial 
flat  352,  the  purpose  of  which  will  be  described  herein- 
below. 

The  purpose  of  the  drum  flat  352  is  twofold;  it 
45  assures  that  the  leading  and  trailing  ends  of  the  donor 

sheets  are  somewhat  protected  from  the  effect  of  the  air 
during  the  relatively  high  speed  drum  rotation  during  the 
writing  process.  Thus  the  air  will  have  less  tendency  to 
lift  the  leading  or  trailing  end  of  the  donor  sheets.  The 

so  drum  flat  also  assures  that  the  leading  and  trailing  end 
edges  of  the  donor  sheet  are  recessed  from  the  drum 
periphery  so  that  there  is  less  chance  that  they  can 
come  into  contact  with  other  parts  of  the  apparatus  such 
as  the  end  of  the  writing  head  and  cause  damage.  The 

55  drum  flat  also  acts  to  impart  a  bending  force  to  the  ends 
of  the  donor  sheets  when  they  are  held  to  the  drum  sur- 
face  by  the  vacuum  within  the  drum  so  that,  when  that 
portion  of  the  vacuum  is  turned  off,  that  end  of  the  donor 

13 
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sheet  will  tend  to  lift  from  the  drum  surface  by  the 
release  of  the  bending  force  on  the  sheet.  This  is  used 
to  advantage  in  the  removal  of  the  donor  sheet  from  the 
imaging  drum,  as  will  be  described  hereinbelow. 

The  purpose  of  the  recess  354  in  the  imaging  drum 
surface  is  to  eliminate  any  creases  in  the  donor  sheets 
as  they  are  drawn  down  over  the  receiver  sheet  during 
the  loading  of  the  donor  sheet.  This  assures  that  no 
folds  or  creases  will  be  generated  in  the  donor  sheet 
which  could  extend  into  the  image  area  and  seriously 
adversely  affect  the  the  resulting  image.  The  recess 
also  substantially  eliminates  the  entrainment  of  air 
along  the  egde  of  the  receiver  sheet  where  it  is  difficult 
for  the  vacuum  holes  in  the  drum  surface  to  assure  the 
removal  of  all  the  air.  Any  residual  air  between  the 
receiver  sheet  and  the  donor  sheet  can  also  adversely 
affect  the  image. 

CONTROLLED  VACUUM  CHAMBER  AND  CONTROL 
VALVE 

An  enlarged  detail  of  a  controlled  vacuum  chamber 
and  the  control  valve  therefor  is  illustrated  in  Fig.  14 
wherein  the  receiver  vacuum  chamber  364  is  illustrated. 
As  illustrated,  the  vacuum  chamber  364  communcates 
with  the  central  interior  vacuum  chamber  363  of  the 
drum  via  passageways  372  in  each  of  the  end  plates 
324  and  326.  The  control  valve  comprises  a  valve  actu- 
ator  374  which  extends  outwardly  from  the  end  plate 
326  and  is  arranged  for  engagment  by  an  actuator  cam 
388  which  is  illustrated  in  Figs.  16-19  and  will  be 
described  more  throughly  hereinbelow.  The  valve  actu- 
ator  374  is  connected  internally  of  the  vacuum  chamber 
via  an  elongated  rod  376  to  first  and  second  valve  mem- 
bers  378  and  380  at  opposite  ends  of  the  valve  chamber 
364.  Each  of  the  valve  members  is  arranged  to  mate 
with  a  cooperating  seat  which  closes  the  respective 
passage  372,  blocking  the  vacuum  in  the  main  drum 
chamber  363  from  being  transferred  to  the  controlled 
vacuum  chamber  364.  At  the  same  time  that  valve 
member  378  closes  the  passage  372,  it  also  opens  the 
valve  chamber  364  to  the  atmosphere  through  opening 
382  in  the  end  wall  326  of  the  drum  (see  Fig.  1  7).  Valve 
member  380  is  spring  loaded  against  the  end  of  the  rod 
376  so  that  it  can  accomodate  slight  differences 
between  the  length  of  the  rod  and  the  length  of  the 
chamber.  The  rod  376  is  provided  with  a  spring  retainer 
384  which  abuts  a  shoulder  in  the  wall  of  the  chamber 
364  to  load  a  spring  386  which  returns  the  valve  to  the 
position  where  the  chamber  is  open  to  the  main  vacuum 
chamber  363  when  the  valve  actuator  is  released  by  the 
valve  actuator  cam  388  (see  Fig.  18). 

The  vacuum  chamber  valve  actuator  cam  388  is 
illustrated  in  FIGS.  16-19  and  comprises  a  generally 
vertically  mounted  planar  member  which  is  pivoted  from 
a  support,  not  shown,  from  its  upper  end  about  a  pivot 
390.  The  valve  actuator  cam  is  mounted  from  the  bear- 
ing  cap  392  at  the  vacuum  supply  end  of  the  imaging 

drum  as  illustrated  in  FIG.  1  1  .  A  portion  of  the  bearing 
cap  392,  partially  in  section,  is  illustrated  in  FIGS  1  7  and 
1  8  and  is  provided  with  a  recess  394  in  the  face  thereof 
facing  the  end  of  the  drum  1  8  to  receive  the  end  of  the 

5  valve  actuating  cam  388  when  it  is  in  its  "at  rest"  posi- 
tion,  as  illustrated  in  FIG.  1  8.  The  face  of  the  cam  is  pro- 
vided  with  actuator  surfaces  396  and  398  which  are 
arranged  to  engage  the  actuators  374  of  one  or  both  of 
the  controlled  vacuum  chambers  362  and  364.  The  cam 

10  face  is  also  provided  with  a  recess  400  that  permits  the 
cam  to  not  operate  the  valve  for  the  receiver  chamber 
364  during  the  operation  of  the  valve  for  the  donor 
chamber  362  at  one  stage  of  the  operation,  as 
described  below.  The  cam  is  also  provided  with  ramping 

15  surfaces  402  to  prevent  damage  to  the  valve  actuators 
should  the  drum  be  inadvertantly  rotated  while  the  actu- 
ator  cam  is  in  the  operative  position  illustrated  in  FIG. 
1  7.  The  actuator  cam  388  cam  is  driven  by  means  of  a 
rotory  cam  404  which  engages  a  cam  extention  406  on 

20  the  back  surface  of  actuator  cam  388.  The  rotary  cam 
404  is  mounted  on  a  shaft  and  is  driven  by  a  motor  408, 
shown  in  FIG  1  1  ,  mounted  on  the  outer  surface  of  the 
bearing  cap  392. 

25  EXIT  TRANSPORT 

The  waste  sheet  exit  transport  22  comprises  a 
donor  stripper  blade  410  disposed  adjacent  the  upper 
surface  of  the  imaging  drum  and  movable  between  an 

30  unloading  position  wherein  it  is  in  contact  with  the 
sheets  on  the  drum  surface  and  an  inoperative  position 
wherein  it  is  moved  up  and  away  from  the  surface  of  the 
drum.  A  driven  waste  transport  belt  412  is  arranged 
substantially  horizontally  to  carry  used  donor  sheets 

35  removed  by  the  stripper  blade  410  to  an  exit  414  from 
the  machine. 

The  image  sheet  exit  transport  24  comprises  a  sta- 
tionary  image  exit  blade  416  disposed  adjacent  the  top 
surface  of  the  imaging  drum  18  substantially  opposite 

40  from  the  movable  stripper  blade  410.  An  image  sheet 
transfer  belt  418  is  arranged  for  cooperation  with  a  vac- 
uum  table  420  to  deliver  a  receiver  sheet  with  an  image 
formed  thereon  to  an  exit  tray  422  in  the  exterior  of  the 
apparatus. 

45 
AIR  FLOW 

The  location  of  the  various  elements  within  the 
apparatus  cabinet  26  has  been  chosen  so  that,  along 

so  with  the  airflow  to  be  described  below,  the  overall  oper- 
ation  of  the  apparatus  is  enhanced.  Specifically,  the 
location  of  the  material  supply  assembly  12  and  the 
sheet  cutter  assembly  14  have  been  selected  so  that 
any  dust  introduced  into  the  apparatus  along  with  the 

55  material  supply  rolls,  or  generated  by  the  sheet  cutter 
are  as  remote  as  possible  from  the  image  writing  loca- 
tion.  It  has  been  found  that  the  quality  of  the  image  may 
be  adversely  affected  if  dust  is  permitted  to  come 

14 
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between  the  donor  sheet  and  the  receiver  sheet  when 
they  are  superposed  on  the  imaging  drum.  Accordingly, 
since  the  sheet  cutting  assembly  1  4  is  known  as  a  dust 
and  dirt  generating  site,  it  is  placed  in  the  lowermost 
location  within  the  assembly  cabinet.  Further,  an 
exhaust  fan  422  is  arranged  to  draw  air  in  from  the  gen- 
eral  cabinet  area,  through  the  cutter  assembly  1  4  and  to 
exhaust  this  potentially  dirt-laden  air  through  an  exit  422 
from  the  apparatus  cabinet. 

The  apparatus  cabinet  is  generally  sealed  against 
entry  of  air  so  that  air  may  be  introduced  into  the  cabinet 
through  an  air  inlet  426  via  a  very  fine  filter  assembly 
428  by  means  of  a  forced  air  fan  430.  The  air  from  this 
fan  is  conducted  by  a  duct  432  and  the  flow  is  indicated 
generally  by  the  open  arrows  in  FIG  26.  A  portion  of  the 
air  is  supplied  to  the  air  chamber  90  of  the  sheet  trans- 
port  assembly  1  6  and  is  controlled  by  the  damper  valve 
93.  A  further  portion  of  the  air  is  generally  directed  over 
the  sheet  transport  assembly.  Further  downstream  air  is 
ducted  into  the  imaging  assembly  area  where  it  passes 
over  the  imaging  drum  and  the  writehead  assembly  to 
be  exhausted  through  the  waste  and  image  exits.  The 
air  at  the  imaging  assembly  area  is  at  a  high  enough 
pressure  compared  to  the  other  interior  portions  of  the 
cabinet  that  it  also  flows  from  the  imaging  assembly 
area  into  the  sheet  transport  assembly  area  to  preclude 
any  dirt  carrying  air  from  that  area  from  entering  the 
imaging  area.  The  air  from  the  sheet  transport  area  is 
exhausted  through  the  sheet  cutter  assembly  by  the 
exhaust  fan  82,  as  noted  above.  Another  portion  of  the 
air  is  directed  at  the  circuit  boards  and  other  electronic 
components,  generally  indicated  at  434,  to  cool  these 
devices  before  it  exits  from  the  apparatus  through  an 
exit  436.  A  further  portion  of  air  is  ducted  to  the  laser 
diodes  206  to  cool  them  before  passing  to  an  exit  438 
from  the  apparatus. 

Accordingly,  it  will  be  seen  that  with  the  present 
apparatus,  the  air  flow  therethrough  is  carefully  control- 
led  to  minimize  the  possibility  of  dust  and  dirt  being  con- 
ducted  into  the  imaging  area  and  thus  contaminating 
the  sheet  elements  and  adversely  affecting  the  image 
generated  therein.  Moreover,  the  locations  of  the  com- 
ponents  supplying  materials  to  the  imaging  station  have 
been  chosen  to  place  the  dirt  and  dust  generators  as  far 
from  the  imaging  area  as  possible,  and  to  utilize  gravity 
to  further  diminish  the  transfer  of  dirt  to  the  imaging 
area.  Still  further,  the  use  of  an  exhaust  fan  to  exhaust- 
ing  air  from  the  cabinet  through  the  sheet  cutter  assem- 
bly  also  contributes  to  the  cleanliness  of  the  imaging 
area. 

OPERATIONAL  SEQUENCE 

Referring  now  to  FIGS.  19-23,  the  operational 
sequence  of  the  laser  thermal  printer  proofer  of  the 
present  invention  will  be  described.  The  sequence  step 
order  is  indicated  at  the  beginning  of  each  step  as  a 
number  in  a  bracket  [#]  which  also  corresponds  to  the 

sequence  number  indicated  in  the  chart  illustrated  in 
FIG  23.  The  drum  centerline  positions  noted  in  Fig.  23 
are  illustrated  schematically  in  Fig.  20.  [1]  With  the 
imaging  drum  18  located  with  the  centerline  268  of  the 

5  drum  flat  352  located  in  the  "Home"  position,  i.e.  directly 
in  line  with  the  optical  axis  of  the  writehead  assembly 
218,  the  following  is  the  status  of  the  various  compo- 
nents  and  assemblies  of  the  apparatus:  the  carousel  30 
is  stationary,  the  imaging  drum  1  8  is  stationary,  as  are 

10  the  metering  roll  86  and  the  sheet  transport  rolls  102 
and  104.  No  material  is  superposed  on  the  imaging 
drum  and  the  vacuum  pump  connected  thereto  is  off. 
The  squeegee  roller  97  is  disengaged  from  the  imaging 
drum  as  is  the  donor  stripper  blade  410.  To  start,  the 

15  carousel  is  rotated  until  the  supply  roll  44  of  the  receiver 
material  is  located  adjacent  the  sheet  cutter  assembly 
1  4.  The  carousel  is  stopped  and  the  edge  guide  96  is 
disposed  in  the  first,  receiver,  position.  The  air  to  the  air 
table  92  is  turned  off  by  closing  the  damper  valve  93. 

20  The  sheet  feed  roll  48  is  driven  by  the  drive  72,  as  pre- 
viously  described,  feeding  the  end  of  the  receiver  web 
into  the  sheet  cutter  assembly  where  it  is  engaged  by 
the  metering  roll  86  and  belt  88  and  advanced  until  the 
proper  length  of  material  is  determined.  The  cutter 

25  blades  84  are  actuated.  The  condition  of  the  overall  sys- 
tem  at  this  point  is  illustrated  in  FIG.  22a. 

[2]  The  imaging  drum  is  then  rotated  clockwise  and 
is  stopped  with  the  centerline  268  of  the  drum  flat  352 
disposed  under  the  sheet  sensor  101  at  position  H  (see 

30  Figs.  20  and  23).  All  other  conditions  are  the  same  as 
step  1  .  With  the  centerline  268  disposed  at  position  H, 
the  sheet  sensor  101  does  not  see  the  non-reflective 
registration  indicia  373  (see  Figure  15).  [3]  The  sheet 
transport  assembly  1  6  is  then  actuated  and  the  receiver 

35  sheet  is  driven  up  until  the  leading  edge  thereof  is 
sensed  by  the  sheet  sensor  101  and  the  transport 
assembly  drive  rollers  and  the  sheet  are  stopped.  As 
the  receiver  sheet  is  driven  into  engagement  with  the 
drum,  the  sheet  sensor  detects  the  lead  edge  of  the 

40  sheet  by  seeing  the  reflection  from  the  surface  of  the 
sheet  and  stops  the  sheet  with  the  edge  at  the  sheet 
sensor  101  centerline  at  position  A.  [4]  The  imaging 
drum  is  then  rotated  counterclockwise  to  the  receiver 
load  position  "B"  (see  FIG.  20)  and  is  stopped.  [5]  The 

45  vacuum  to  the  imaging  drum  is  then  actuated  by  actuat- 
ing  the  vacuum  pump.  All  of  the  vacuum  chambers  in 
the  imaging  drum  are  supplied  with  vacuum  at  this 
point,  as  indicated  in  FIG.  21  a  wherein  all  of  the  vacuum 
openings  are  supplied  with  vacuum.  [6]  The  load  or 

so  squeegee  roller  97  is  moved  into  engagement  with  the 
end  of  the  receiver  sheet,  pressing  it  into  contact  with 
the  imaging  drum  where  the  vacuum  operates  to  hold  it 
to  the  drum  surface.  The  condition  of  the  overall  system 
at  this  point  is  illustrated  in  FIG.  22b.  [7]  The  imaging 

55  drum  is  then  rotated  counterclockwise  until  the  trailing 
edge  of  the  receiver  sheet  is  under  the  squeegee  roller 
97.  The  squeegee  roller  acts  to  facilitate  the  removal  of 
all  of  the  air  from  between  the  receiver  sheet  and  the 

15 



29 EP  0  529  563  B1 30 

drum  surface.  [8]  The  imaging  drum  is  then  rotated 
clockwise  until  the  lead  edge  of  the  receiver  sheet  is 
again  beneath  the  squeegee  roller  97.  The  air  to  the  air 
table  92  is  turned  on  by  opening  the  damper  valve  93. 
The  condition  of  the  overall  system  at  this  point  is  illus- 
trated  in  FIG.  22c.  [9]  The  load  roller  97  is  moved  to  the 
disengaged  position,  spaced  from  the  surface  of  the 
imaging  drum. 

[10]  The  carousel  is  rotated  and  stopped  at  the 
appropriate  donor  supply  location,  and  the  edge  guide 
96  is  moved  to  the  second,  donor  position  so  the  donor 
sheet  will  properly  overlap  the  receiver  sheet  when  the 
donor  sheet  is  superposed  therewithon  the  imaging 
drum.  The  sheet  feed  roll  48  is  driven  by  the  drive  72,  as 
previously  described,  feeding  the  end  of  the  donor  web 
into  the  sheet  cutter  assembly  where  it  is  engaged  by 
the  metering  roll  86  and  belt  88  and  advanced  until  the 
proper  length  is  reached.  The  cutter  blades  89  are  actu- 
ated  to  cut  a  donor  sheet  from  the  donor  web.  The  imag- 
ing  drum  is  rotated  clockwise  to  the  donor  sheet  loading 
position  "H".  [11]  The  valve  actuator  cam  388  is  actu- 
ated  by  motor  408  operating  through  the  cam  404  to 
move  the  valve  actuator  cam  into  the  operative  position 
illustrated  in  FIGS.  17  and  19a,  whereby  the  cam  sur- 
face  396  engages  the  valve  actuator  374  "D"  for  the 
donor  chamber  362,  closing  the  passages  372,  turning 
off  the  vacuum  to  that  chamber  and  opening  it  to  atmos- 
pheric  pressure.  This  is  necessary  at  this  point 
because,  since  the  receiver  sheet  has  previously  been 
superposed  on  the  majority  of  the  drum  surface,  closing 
off  the  majority  of  the  vacuum  openings  therethrough, 
the  vacuum  now  available  at  the  lead  edge  of  the  donor 
sheet  is  sufficiently  strong  that  it  might  prevent  the 
movement  of  the  sheet  over  the  drum  surface  were  that 
portion  of  the  vacuum  holes  not  be  isolated  from  the 
vacuum.  Referring  to  FIG.  19a,  it  is  seen  that  the  valve 
actuator  374  "R"  for  the  receiver  chamber  364  is  located 
in  the  recess  400  of  the  valve  actuator  cam  388  and  is 
not  acted  upon  thereby.  This  condition  of  the  vacuum 
chambers  is  illustrated  in  FIG  21b  wherein  the  donor 
vacuum  chamber  362  is  crosshatched  to  indicate  that 
no  vacuum  is  being  applied  thereto,  but  the  remainder 
of  the  vacuum  holes  are  supplied  with  vacuum. 

[12]  The  donor  sheet,  which  has  previously  been 
fed  from  the  appropriate  supply  roll  on  the  carousel,  cut 
and  supplied  to  the  sheet  transport  assembly  is  now 
located  on  the  sheet  transport  assembly  16  and  is 
driven  upward  and  stopped  with  the  leading  edge  of  the 
donor  sheet  at  the  sheet  sensor  101  .  The  sheet  sensor 
101  has  previously  checked  the  location  of  the  receiver 
sheet  to  assure  that  it  does  not  overlie  the  registration 
indicia  373  and,  if  it  does,  to  generate  a  fault  signal  to 
stop  the  sequence.  The  sensor  now  senses  the  lead 
edge  of  the  donor  sheet  to  assure  that  it  overlies  the 
proper  area  of  the  registration  indicia  as  indicated  in 
FIG.  15.  The  condition  of  the  overall  system  at  this  point 
is  illustrated  in  FIG.  22d.  [13]  The  valve  actuation  cam 
388  is  then  disengaged,  releasing  the  donor  vacuum 

chamber  valve  to  reapply  vacuum  to  the  donor  vacuum 
chamber  362  and  thus  to  the  leading  edge  of  the  donor 
sheet.  [14]  The  loading  squeegee  roller  97  is  then 
moved  to  the  engaged  position  forcing  the  donor  sheet 

5  into  engagement  with  the  drum  flat  352.  [15]  The  imag- 
ing  drum  is  rotated  counterclockwise  until  the  trailing 
edge  of  the  donor  sheet  is  under  the  squeegee  roller. 
The  condition  of  the  overall  system  at  this  point  is  illus- 
trated  in  FIG.  22e.  [16]  The  imaging  drum  is  reversed 

10  and  rotated  clockwise  until  the  leading  edge  of  the 
donor  sheet  is  again  under  the  load  roller.  It  has  been 
found  that  without  reversing  the  imaging  drum  and  re- 
rolling  the  donor  sheet  into  contact  with  the  receiver 
sheet  that,  although  it  appears  that  all  air  has  been 

15  removed  from  between  the  sheets  that  some  air  can  still 
remain  before  the  second  pass  of  the  squeegee  roller. 
Such  entrained  air  is  unnoticed  until  the  image  has  been 
formed  when  areas  of  low  density  are  found  to  have 
occurred  because  of  entrained  air.  With  the  second 

20  pass  of  the  squeegee  roller  pressing  the  donor  sheet 
into  contact  with  the  receiver  sheet,  such  unnoticed 
entrained  air  is  eliminated.  At  this  point  the  sheet  sensor 
again  checks  for  the  proper  positioning  of  the  donor 
sheet  and,  if  the  trailing  end  edge  of  the  donor  sheet 

25  overlies  the  proper  area  of  the  registration  indicia,  indi- 
cates  both  that  the  donor  sheet  is  properly  located  and 
that  it  is  of  the  proper  length.  If  the  sensor  detects  the 
non-reflective  registration  indicia  when  it  should  sense 
the  donor  surface,  an  error  signal  is  generated,  inter- 

30  rupting  the  sequence.  [1  7]  The  squeegee  roller  is  disen- 
gaged  from  the  imaging  drum  and  the  imaging  drum  is 
accelerated  in  the  counterclockwise  direction  to  the 
image  writing  speed.  At  this  time  the  imaging  drum  and 
the  writehead  translator  are  sychronized  by  means  of 

35  the  encoders  associated  with  each  drive  and  the  imag- 
ing  process  commences. 

After  the  image  has  been  written  onto  the  receiver 
sheet  from  the  first  donor  sheet,  the  first  donor  sheet 
must  be  removed  from  superposition  with  the  receiver 

40  sheet  without  moving  the  reciever  from  its  location  on 
the  imaging  drum  surface,  since  the  registration  of  the 
multipass  image  is  determined  by  assuring  that  the 
position  of  the  receiver  sheet  remains  the  same  for  the 
multiple  writing  steps.  As  a  result,  it  is  important  that  the 

45  donor  sheet  be  removed  without  disturbing  the  receiver 
sheet.  This  is  accomplished  by  the  following  sequence 
of  steps:  [21]  The  imaging  drum  is  stopped  at  the  donor 
unload  position  indicated  by  position  "F"  in  FIG.  20.  [22] 
The  donor  stripper  blade  410  is  actuated  to  the  position 

so  against  the  iamging  drum  surface.  [23]  The  vacuum 
chamber  valve  actuator  cam  388  is  actuated  to  engaged 
the  valve  actuators  to  both  the  donor  vacuum  chamber 
362  and  the  receiver  vacuum  chamber  364.  The  loca- 
tion  of  the  valve  actuators  with  respect  to  the  actuator 

55  cam  surface  398  is  illustrated  in  FIG.  19b  along  with  the 
location  of  the  valve  actuators  as  they  are  moved  toward 
the  following  step.  The  condition  of  the  vacuum  cham- 
bers  is  illustrated  in  FIG.  21c  wherein  both  chambers 
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362  and  364  are  open  to  atmosphere,  as  indicated  by 
the  shaded  portion.  At  this  point,  since  the  vacuum 
under  the  leading  edge  of  the  donor  sheet  has  been 
turned  off,  and  since  this  portion  of  the  donor  sheet  has 
been  wrapped  around  the  leading  edge  of  the  drum  flat, 
the  beam  strength  of  the  sheet  material  tends  to  lift  the 
leading  edge  of  the  donor  sheet  from  the  drum  flat  as 
illustrated  in  FIG.  22f.  It  will  be  appreciated  that, 
although  the  vacuum  to  the  trailing  edge  of  the  receiver 
sheet  has  also  been  turned  off,  the  trailing  edge  of  the 
receiver  sheet  will  not  lift  lift  away  from  the  surface  of  the 
imaging  drum  because  it  is  still  held  by  the  superposed 
trailing  edge  of  the  donor  sheet  which  overlies  the  trail- 
ing  edge  of  the  receiver  sheet  and  is  held  by  the  vacuum 
holes  in  the  trailing  edge  of  the  drum  flat  which  are  still 
being  supplied  with  vacuum.  Both  valve  actuators  are 
actuated  at  this  time  primarily  to  simplify  the  vacuum 
actuator  cam  geometry,  and  because  no  disadvantage 
is  encurred  thereby.  [24]  The  imaging  drum  is  now 
rotated  counterclockwise  until  approximately  1/4  inch  of 
the  leading  edge  of  the  donor  sheet,  which  has  raised 
up  away  from  the  flat  on  the  surface  of  the  imaging 
drum,  engages  the  donor  stripper  blade,  substantially 
as  illustrated  in  FIG  22g.  [25]  The  donor  stripper  blade 
is  then  moved  to  its  disengaged  position,  with  the  lead- 
ing  edge  of  the  donor  sheet  supported  thereon.  The 
donor  exit  drive  belt  412  is  energized  at  this  point.  [26] 
The  valve  actuator  cam  is  moved  to  its  inoperative  posi- 
tion,  illustrated  in  FIG.  18,  reapplying  vacuum  to  all  of 
the  vacuum  chambers  in  the  drum.  [27]  The  imaging 
drum  is  rotated  counterclockwise  to  completely  strip  the 
donor  sheet  from  superposition  with  the  receiver  sheet 
and  to  drive  it  to  the  waste  exit  414  of  the  apparatus. 

The  imaging  drum  is  now  ready  for  the  superposi- 
tion  of  the  next  donor  sheet  with  the  receiver  material 
already  registered  thereon  and  containing  a  first  image 
recorded  from  the  first  donor  sheet.  The  second  donor 
is  then  loaded  onto  the  imaging  drum  by  repeating  steps 
[9-17]  from  the  above  loading  sequence,  and  the  next 
image  is  written  onto  the  receiver.  That  donor  is  then 
removed  according  to  the  foregoing  unloading 
sequence  of  steps  [21-27].  This  sequence  continues, 
utilizing  as  many  donor  material  sheets  as  the  operator 
or  program  calls  for.  The  apparatus  is  then  ready  to 
unload  the  receiver  sheet  bearing  the  finished  image. 

To  unload  the  finished  receiver.the  following 
sequence  is  employed:  [31]  The  imaging  drum  is 
stopped  at  the  receiver  unload  position  "D".  [32]  The 
valve  actuator  cam  388  is  actuated  engaging  both  of  the 
valve  actuators  374  for  vacuum  chambers  362  and  364. 
This  releases  the  trailing  end  of  the  receiver  sheet, 
which  is  no  longer  held  down  by  a  superposed  donor 
sheet,  and  the  receiver  exit  transport  belt  418  and  vac- 
uum  420  are  activated.  The  condition  of  the  overall  sys- 
tem  at  this  point  is  illustrated  in  FIG.  22h.  [33]  The 
imaging  drum  is  rotated  clockwise  until  the  trailing  end 
edge  of  the  receiver  sheet  is  engaged  by  and  lifted  from 
the  drum  by  the  receiver  sheet  exit  guide  416.  The  con- 

dition  of  the  overall  system  at  this  point  is  illustrated  in 
FIG.  22i.  [34]  The  valve  actuators  are  disengaged  by 
deactivating  the  valve  actuating  cam  388,  permitting 
vacuum  to  be  reapplied  to  all  of  the  drum.  [35]  The  drum 

5  is  rotated  clockwise  driving  the  receiver  sheet  onto  the 
receiver  sheet  exit  guide  onto  the  receiver  exit  transport 
belt  418.  Even  though  the  vacuum  has  been  reapplied 
to  the  imaging  drum,  inasmuch  as  the  receiver  sheet  is 
being  peeled  from  the  surface  of  the  drum  by  the 

10  receiver  sheet  exit  guide,  the  number  of  vacuum  holes 
open  to  the  atmosphere  is  progressively  increasing  as 
the  receiver  sheet  is  removed,  so  that  less  and  less  vac- 
uum  holdown  is  provided  to  the  receiver  sheet  remain- 
ing  on  the  imaging  drum,  with  only  an  amount  of 

15  vacuum  remaining  sufficient  to  retain  the  "leading"  end 
of  the  receiver  sheet  in  position  until  the  drum  has 
rotated  sufficiently  that  the  entire  receiver  sheet  has 
been  removed  therefrom.  The  finished  receiver  sheet  is 
exited  from  the  machine  to  be  used  or  laminated  to  a 

20  paper  stock  for  use  as  a  proof.  [36]  The  imaging  drum  is 
then  rotated  counterclockwise  to  the  "Home"  position, 
the  vacuum  is  turned  off  and  the  apparatus  is  ready  to 
generate  the  next  proof. 

It  will  be  understood  that  should  nonusable  leader 
25  material  be  provided  for  either  the  receiver  material  sup- 

ply  roll  or  the  donor  supply  rolls,  it  will  be  initially  dis- 
carded  by  being  cut  from  the  lead  end  of  the  supply  rolls 
and  transported  out  of  the  apparatus  via  the  waste  exit 
transport  412. 

30 
Alternative  Embodiments 

While  the  preferred  embodiment  has  been 
described  with  respect  to  apparatus  that  employs  a 

35  rotating  imaging  drum,  many  of  the  features  and  advan- 
tages  thereof  can  be  incorporated  in  a  method  and 
apparatus  employing  a  driven  platen  to  carry  the  super- 
posed  receiver  and  donor  materials.  While  certain  pre- 
ferred  operating  conditions  and  ranges  have  been  set 

40  forth  above,  it  will  be  understood  that  the  apparatus  can 
use  other  operating  conditions  and  ranges.  For  exam- 
ple,  the  writing  laser  diodes  may  operate  with  a  variable 
power  range  of  160-500  mw  each,  at  wavelengths  in  the 
range  of  800-880nm.  The  writing  beam  may  have  a  spot 

45  size  at  the  writing  plane  of  1  8-30um,  generated  by  opti- 
cal  fibers  having  a  diameter  in  the  range  of  50-62um. 
The  imaging  drum  can  write  at  a  resolution  in  the  range 
of  1200-2400dpi  at  speeds  of  250-1  200rpm. 

While  the  preferred  embodiment  sets  forth  that  the 
so  focusing  beam  preferentially  has  a  wavelength  of 

960nm,  it  will  be  appreciated  that  alternative  wave- 
lengths  may  be  chosen  so  long  as  they  are  sufficiently 
different  from  the  predominent  wavelength  of  the  writing 
beam  as  to  be  readily  distinguishable  therefrom.  More- 

55  over,  these  alternative  light  beam  wavelengths  may  or 
may  not  be  relatively  unabsorbed  by  the  dye  layers,  so 
long  as  a  sufficient  amount  can  be  detected  at  the  pho- 
todetector  to  operate  the  focus  detection  system,  and 

17 
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the  absorption  of  the  focusing  light  is  insufficient  to 
transfer  dye  from  the  donor  to  the  receiver. 

A  further  alternative  to  the  preferred  embodiment 
may  be  found  in  the  surface  chosen  from  which  to 
reflect  the  focus  beam.  While  the  reflective  surface  of 
the  receiver  element  is  preferred,  it  is  possible  to  reflect 
the  focus  beam  from  the  surface  of  the  drum  member, 
particularly  if  the  receiver  element  is  transparent,  or  if 
the  drum  surface  is  particularly  reflective.  Still  further, 
other  surfaces  of  the  writing  element  may  be  chosen  as 
the  surface  from  which  to  reflect  the  focus  beam. 

Additional  variations  in  the  present  invention  relate 
to  the  placement  of  the  photo  detector.  For  example  it 
may  be  located  outside,  but  adjacent  the  writing  head  so 
that  the  reflected  portion  of  the  focusing  beam  need  not 
pass  through  the  focusing  assembly.  Further,  it  is  possi- 
ble  to  locate  the  photodetector  behind  a  transparent 
surface  of  the  support  member  so  that  it  responds  to  the 
direct  impingement  of  the  focusing  beam  without  requir- 
ing  any  reflection  thereof. 

Accordingly,  the  present  invention  provides  a 
method  and  apparatus  for  consistently,  quickly  and 
accurately  generating  an  image  utilizing  such  a  thermal 
imaging  process  to  create  high  quality,  accurate,  and 
consistent  proof  images,  which  method  and  apparatus 
is  substantially  automated  to  improve  the  control,  qual- 
ity  and  productivity  of  the  proofing  process  while  mini- 
mizing  the  attendance  and  labor  necessary.  Moreover, 
the  writing  apparatus  is  capable  of  not  only  generating 
this  high  quality  image  consistently,  but  is  capable  of 
creating  a  multi-color  image  which  is  in  registration 
regardless  of  how  the  various  individual  images  are 
supplied  to  the  element  comprising  the  final  image. 
Thus,  the  present  invention  provides  both  a  method  and 
apparatus  in  which  the  various  donor  material  sheets 
are  sequentially  superposed  with  a  single  receiver 
sheet  and  then  removed  without  disturbing  the  receiver 
sheet  on  the  writing  drum  or  platen,  maintaining  the 
receiver  sheet  in  one  position  during  the  entire  writing 
process  to  assure  the  necessary  registration  of  the  mul- 
tiple  superposed  images  that  create  the  final  proof. 

The  invention  has  been  described  in  detail  with  par- 
ticular  reference  to  a  presently  preferred  embodiment, 
but  it  will  be  understood  that  variations  and  modifica- 
tions  can  be  effected  within  the  scope  of  the  appended 
claims. 

Claims 

1  .  Thermal  imaging  apparatus  (1  0)  comprising  a  hori- 
zontal  imaging  drum  member  (18)  mounted  for 
rotation  about  its  axis  and  arranged  to  mount  a 
receiver  member  and  a  donor  member  in  super- 
posed  relationship  thereon,  means  (206)  for  gener- 
ating  a  plurality  of  modulated  coherent  light  beams, 
means  including  a  writing  head  (218)  mounted  on  a 
translator  member  (210)  for  projecting  said  light 
beams  as  a  line  onto  said  donor  member  mounted 

on  said  drum  member  (18)  to  transfer  an  image 
onto  said  receiver  member  by  transfer  of  a  dye  from 
said  donor  member,  means  (342)  for  rotating  said 
drum  member,  means  for  supporting  said  translator 

5  member  (2  1  0)  and  said  writing  head  (2  1  8)  substan- 
tially  parallel  with  and  at  a  substantially  constant 
distance  from  the  axis  (202)  of  said  drum  member 
(18)  for  movement  parallel  thereto,  said  translator 
supporting  means  including  a  pair  of  spaced  paral- 

10  lei  translator  support  bars  (212,214)  disposed  in  a 
predetermined  relationship  parallel  with  and  at  a 
given  distance  from  said  drum  axis  (202)  with  one 
bar  (212)  above  the  other  (214)  and  located  closer 
to  the  drum  axis  than  the  other,  said  translator 

15  member  (2  1  0)  being  provided  with  a  bearing  means 
(215,217)  for  each  bar  (212,214),the  bearing 
means  (215)  for  the  upper  bar  (212)  arranged  only 
to  locate  said  translator  (210)  with  respect  to  the 
vertical  location  of  said  translator  and  the  lateral 

20  distance  of  the  translator  from  the  drum  axis  (202), 
the  bearing  means  (217)  for  the  lower  bar  (214) 
arranged  to  only  locate  the  translator  with  respect 
to  angular  motion  of  the  translator  around  the  upper 
bar  (212),  each  of  said  bearing  means  arranged  to 

25  permit  sliding  motion  of  said  translator  (210)  paral- 
lel  to  said  bars  (212,214). 

2.  A  thermal  imaging  apparatus  according  to  claim  1 
wherein  said  bearing  means  (215)  for  said  upper 

30  bar  (212)  comprises  a  sliding  inverted  v-bearing 
that  contacts  only  the  upper  portion  of  the  upper 
bar. 

3.  A  thermal  imaging  apparatus  according  to  claim  1 
35  or  2  wherein  said  bearing  means  (217)  for  said 

lower  bar  (214)  comprises  a  sliding  bearing  that 
only  engages  the  lower  bar  on  diametrically  oppo- 
site  sides  of  the  bar  (21  4)  on  a  line  which  is  perpen- 
dicular  to  a  line  connecting  the  centerlines  of  the 

40  upper  and  the  lower  bars. 

4.  A  thermal  imaging  apparatus  according  to  one  of 
claims  1-3  wherein  said  translator  member  (210)  is 
provided  with  a  writing  head  mount  (218)  that  com- 

45  prises  a  pair  of  spaced  V-shaped  beds  (288)  that 
are  located  with  respect  to  said  upper  and  lower 
bars  (212,214)  whereby  the  optical  axis  of  the  writ- 
ing  head  (218)  is  located  substantially  horizontally 
and  perpendicular  to  said  drum  axis  (202). 

50 
5.  A  thermal  imaging  apparatus  according  to  any  of 

claims  2-4  wherein  said  bearing  means  (215)  for 
said  upper  bar  (212)  comprises  a  pair  of  sliding 
inverted  v-bearings  that  contact  only  the  upper  por- 

55  tion  of  the  upper  bar  and  are  spaced  apart  along 
said  bar. 

6.  A  thermal  imaging  apparatus  according  to  any  of 
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claims  1-5  wherein  said  apparatus  (10)  includes 
means  (284)  for  driving  said  translator  (210)  along 
said  bars  (212,214),  wherein  said  driving  means 
imparts  a  force  parallel  to  said  drum  axis  (202)  at  a 
point  located  on  the  line  connecting  the  centerlines 
of  the  upper  and  the  lower  bars. 

Patentanspruche 

1.  Thermische  Abbildvorrichtung  (10)  die  ein  horizon- 
tales  Bildtrommelglied  (18)  aufweist,  und  zwar 
angeordnet  zur  Drehung  urn  seine  Achse  und  aus- 
gebildet  zur  Anbringung  eines  Aufnahmeglieds  und 
eines  Abgabe-  oder  Donorgliedes  in  iibereinander 
liegender  Beziehung  darauf, 

Mittel  (206)  zur  Erzeugung  einer  Vielzahl 
von  modulierten  koharenten  Lichtstrahlen, 

Mittel  einschlieBlich  eines  Schreibkopfes 
(218)  angebracht  an  einem  Transport-  oder  Trans- 
lationsglied  (210)  zum  Projizieren  von  Lichtstrahlen 
als  eine  Linie  auf  das  Donorglied  angebracht  auf 
dem  Trommelglied  (18)  zur  Ubertragung  eines  Bil- 
des  auf  das  Aufnahmeglied  durch  Farbtransfer  vom 
Donorglied, 

Mittel  (342)  zur  Drehung  des  Trommelglie- 
des, 

Mittel  zum  Tragen  des  Transportglieds  (210) 
und  des  Schreibkopfes  (218)  im  wesentlichen  par- 
allel  zu  und  mit  im  wesentlichen  konstanten 
Abstand  von  der  Achse  (202)  des  Trommelglieds 
(18)  zur  Bewegung  parallel  dazu, 

wobei  die  Transporttragmittel  ein  Paar  von 
beabstandeten  parallelen  Transporttragstangen 
(212,  214)  aufweisen,  und  zwar  angeordnet  in  einer 
vorbestimmten  Beziehung  parallel  zu  und  mit 
einem  gegebenen  Abstand  von  der  Trommelachse 
(202),  wobei  eine  Stange  (212)  oberhalb  der  ande- 
ren  (214)  und  dichter  benachbart  zur  Trommel- 
achse  als  die  andere  angeordnet  ist, 

wobei  daB  Transportglied  (210)  mit  Lager- 
mitteln  (215,  217)  fur  jede  Stange  (212,  214)  aus- 
gestattet  ist,  wobei  die  Lagermittel  (215)  fur  die 
obere  Stange  (212)  nur  zur  Anordnung  des  Trans- 
portglieds  (210)  bezuglich  der  Vertikalstelle  des 
Transportgliedes  und  des  Lateralabstands  des 
Transportgliedes  von  der  Trommelachse  (202) 
angeordnet  sind,  wobei  die  Lagermittel  (21  7)  fur  die 
untere  Stange  (214)  nur  das  Transportglied  bezug- 
lich  der  Winkelbewegung  des  Transportgliedes  urn 
die  obere  Stange  (212)  anordnen,  wobei  jedes  der 
Lagermittel  angeordnet  ist  urn  die  Gleitbewegung 
des  Transportgliedes  (210)  parallel  zu  den  Stangen 
(212,  214)  zu  gestatten. 

2.  Thermische  Abbildvorrichtung  nach  Anspruch  1, 
wobei  die  Lagermittel  (215)  fur  die  oberen  Stange 
(212)  ein  invertiertes  v-Gleitlager  aufweisen,  wel- 
ches  nur  den  oberen  Teil  der  oberen  Stange  kon- 

taktiert. 

3.  Thermische  Abbildvorrichtung  nach  Anspruch  1 
oder  2,  wobei  die  Lagermittel  (217)  fur  die  untere 

5  Stange  (214)  ein  Gleitlager  aufweisen,  das  nur  die 
untere  Stange  auf  der  metral  entgegengesetzten 
Seiten  der  Stange  (214)  auf  einer  Linie  beruhrt  oder 
kontaktiert,  die  senkrecht  zu  einer  Linie  verlauft 
welche  die  Mittellinien  der  oberen  und  unteren 

10  Stangen  verbindet. 

4.  Thermische  Abbildvorrichtung  nach  einem  der 
Anspriiche  1  bis  3,  wobei  das  Transportglied  (210) 
mit  einer  Schreibkopfhalterung  (218)  versehen  ist, 

15  die  ein  Paar  von  beabstandeten  V-formigen  Auf- 
nehmern  (288)  aufweist,  die  bezuglich  der  oberen 
und  unteren  Stangen  (212,  214)  angeordnet  sind, 
wodurch  die  optische  Achse  des  Schreibkopfes 
(218)  im  wesentlichen  horizontal  und  senkrecht  zur 

20  Trommelachse  (202)  angeordnet  ist. 

5.  Thermische  Abbildvorrichtung  nach  einem  der 
Anspriiche  1  bis  4,  wobei  die  Lagermittel  (215)  fur 
die  obere  Stange  (212)  ein  Paar  von  invertierten  v- 

25  Gleitlagern  aufweisen,  die  nur  den  oberen  Teil  der 
oberen  Stange  beriihren  oder  kontaktieren  und  ent- 
lang  der  Stange  beabstandet  sind. 

6.  Thermische  Abbildvorrichtung  nach  einem  der 
30  Anspriiche  1  bis  5,  wobei  die  Vorrichtung  (10)  Mittel 

(284)  aufweist  zum  Antreiben  der  Transportmittel 
(Translationsvorrichtung)  (210)  entlang  der  Stan- 
gen  (212,  214),  wobei  die  Antriebsmittel  eine  Kraft 
parallel  zur  Trommelachse  (202)  an  einem  Punkt 

35  anlegen,  der  auf  der  Linie  angeordnet  ist,  die  die 
Mittellinien  der  oberen  und  unteren  Stangen  verbin- 
det. 

Revendications 
40 

1  .  Appareil  de  formation  thermique  d'image  (1  0)  com- 
prenant  un  element  de  tambour  de  formation 
d'image  horizontal  (18)  monte  pour  tourner  autour 
de  son  axe  et  congu  pour  supporter  un  element 

45  recepteur  et  un  element  donneur  en  relation  de 
superposition  sur  celui-ci,  des  moyens  (206)  desti- 
nes  a  engendrer  une  pluralite  de  faisceaux  de 
lumiere  coherente  modulee,  des  moyens  compre- 
nant  une  tete  d'ecriture  (218)  montes  sur  un  ele- 

50  ment  de  translation  (210)  destines  a  projeter  lesdits 
faisceaux  de  lumiere  sous  forme  d'une  ligne  sur 
ledit  element  donneur  monte  sur  ledit  element  de 
tambour  (18)  afin  de  transferer  une  image  sur  ledit 
element  recepteur  par  transfert  d'un  colorant  prove- 

55  nant  dudit  element  donneur,  un  moyen  (342)  des- 
tine  a  faire  tourner  ledit  element  de  tambour,  des 
moyens  destines  a  supporter  ledit  element  de 
translation  (210)  et  ladite  tete  d'ecriture  (218),  sen- 
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siblement  parallele  a  I'axe  (202)  dudit  element  de 
tambour  (18)  et  a  une  distance  sensiblement  cons- 
tante  de  cet  axe,  pour  permettre  leur  deplacement 
parallelement  a  celui-ci,  ledit  moyen  de  support  de 
I'element  de  translation  comprenant  une  paire  de  5 
barres  de  support  d'element  de  translation  (212, 
214)  espacees,  paralleles,  disposees  suivant  une 
relation  predeterminee  parallelement  a  I'axe  dudit 
tambour  (202)  et  a  une  distance  donnee  de  cet  axe, 
une  barre  (212)  etant  au-dessus  de  I'autre  (214)  et  w 
placee  plus  pies  de  I'axe  du  tambour  que  I'autre, 
ledit  element  de  translation  (210)  etant  muni  d'un 
palier  (215,  217)  pour  chaque  barre  (212,  214),  le 
palier  (215)  destine  a  la  barre  superieure  (212) 
etant  congu  uniquement  pour  positionner  ledit  ele-  75 
ment  de  translation  (210)  en  ce  qui  concerne  la 
position  verticale  dudit  element  de  translation  et  la 
distance  laterale  de  I'element  de  translation  par 
rapport  a  I'axe  (202)  du  tambour,  le  palier  (217) 
destine  a  la  barre  inferieure  (214)  etant  congu  uni-  20 
quement  pour  positionner  I'element  de  translation 
en  ce  qui  concerne  le  mouvement  angulaire  de 
I'element  de  translation  autour  de  la  barre  supe- 
rieure  (212),  chacun  desdits  paliers  etant  congus 
pour  permettre  le  mouvement  coulissant  dudit  ele-  25 
ment  de  translation  (210)  parallelement  aux  dites 
barres  (212,  214). 

2.  Appareil  de  formation  thermique  d'image  selon  la 
revendication  1,  dans  lequel  ledit  palier  (215)  des-  30 
tine  a  ladite  barre  superieure  (212)  comprend  un 
palier  glissant  en  v  inverse  qui  ne  vient  en  contact 
qu'avec  la  partie  superieure  de  la  barre  superieure. 

3.  Appareil  de  formation  thermique  d'image  selon  la  35 
revendication  1  ou  2,  dans  lequel  ledit  palier  (217) 
destine  a  ladite  barre  inferieure  (214)  comprend  un 
palier  glissant  qui  ne  vient  en  contact  avec  la  barre 
inferieure  que  sur  les  cotes  diametralement  oppo- 
ses  de  la  barre  (214)  sur  une  ligne  qui  est  perpen-  40 
diculaire  a  une  ligne  reliant  les  axes  longitudinaux 
de  la  barre  superieure  et  de  la  barre  inferieure. 

4.  Appareil  de  formation  thermique  d'image  selon 
I'une  des  revendications  1  a  3,  dans  lequel  ledit  ele-  45 
ment  de  translation  (210)  est  muni  d'une  monture 
de  tete  d'ecriture  (218)  qui  comprend  une  paire  de 
sieges  (288)  espaces  en  forme  de  V  qui  sont  posi- 
tionnes  par  rapport  aux  dites  barres  (212,  214) 
superieure  et  inferieure,  grace  a  quoi  I'axe  optique  so 
de  la  tete  d'ecriture  (218)  est  positionne  de  fagon 
sensiblement  horizontale,  et  perpendiculaire  a  I'axe 
(202)  dudit  tambour. 

5.  Appareil  de  formation  thermique  d'image  selon  55 
I'une  quelconque  des  revendications  2  a  4,  dans 
lequel  ledit  palier  (215)  destine  a  ladite  barre  supe- 
rieure  (212)  comprend  une  paire  de  paliers  glis- 

sants  en  v  inverse  qui  ne  viennent  en  contact 
qu'avec  la  partie  superieure  de  la  barre  superieure, 
et  sont  espaces  I'un  de  I'autre  le  long  de  ladite 
barre. 

6.  Appareil  de  formation  thermique  d'image  selon 
I'une  quelconque  des  revendications  1  a  5,  dans 
lequel  ledit  appareil  (10)  comprend  un  moyen  (284) 
destine  a  entramer  ledit  element  de  translation 
(210)  le  long  desdites  barres  (212,  214),  ou  ledit 
moyen  d'entramement  applique  une  force  parallele 
a  I'axe  (202)  dudit  tambour,  en  un  point  situe  sur  la 
ligne  reliant  les  axes  longitudinaux  de  la  barre 
superieure  et  de  la  barre  inferieure. 
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