
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0   2 2 6   7 5 0  
B 1  

m)  Publication  number: 

EUROPEAN  PATENT  S P E C I F I C A T I O N  

®  mt.ci-  G03G  13/01,  G03G  1 3 / 1 0  Date  of  publication  of  the  patent  specification: 
04.07.90 

Application  number:  86114668.6 

Date  of  filing:  22.10.86 

Method  of  electrostatic  color  proofing  by  image  reversal. 

Priority:  31.10.85  AU  3192/85 Proprietor:  Stork  Colorproofing  B.V.,  43a  Wim  de 
Korverstraat,  NL-5830  AA  Boxmeer(NL) 

Date  of  publication  of  application  : 
01  .07.87  Bulletin  87/27 Inventor:  Matkan,  Josef,  56  Sheffield  Street,  Malvern 

S.A.5061(AU) 

Publication  of  the  grant  of  the  patent: 
04.07.90  Bulletin  90/27 Representative:  Barendregt,  Drs.  F.  et  ai,  EXTERPATENT 

B.V.  P.O.  Box  90649,  NL-2509  LP  's-Gravenhage(NL) 

Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

References  cited: 
EP-A-  0038  050 
DD-A-215879 
DE-A-2525676 
DE-A-2810704 
DE-B-2149889 
DE-C-  1066  088 
US-A-3862848 

o  
10 

( 0  
CM 
CM 

Q  Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give  notice  to 
the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in  a  written  reasoned 

|fc  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent 
!■!  convention). 

ACTORUM  AG 



EP  0  226  750  B1 

conductor  with  a  liquid  dispersed  toner  of  the  appro- 
priate  color,  followed  by  in-register  transfer  of  the 
color  toned  image  deposit  to  a  receiving  member 
surface,  such  as  paper,  usually  of  the  same  grade 

5  as  the  printing  stock.  These  process  steps  are  then 
repeated  with  separation  film  positives  of  the  other 
three  or  more  colors*  and  appropriate  color  toners 
to  produce  a  multi-color  pre-press  proof  of  print  as 
required. 

10  It  should  be  noted  that  all  prior  art  electrophoto- 
graphic  pre-press  proofing  processes  are  so- 
called  direct  reproduction  processes  that  is  to  say 

'  the  color  separation  transparencies  employed  com- 
prise  film  positives  wherein  the  image  areas  to  be 

15  reproduced  correspond  directly  to  the  opaque  im- 
age  areas  on  such  film  positives.  Consequently  in 
such  prior  art  electrophotographic  pre-press 
proofing  processes  the  latent  image  formed  on  the 
photoconductor  upon  exposure  to  such  positive 

20  separation  films  is  developed  by  attracting  thereto 
liquid  toner  material  of  opposite  polarity  to  that  of 
the  electrostatic  charges  constituting  said  latent  im- 
ages  whereby  the  so  formed  toner  deposits  on  the 
photoconductor  surface  correspond  directly  to  the 

25  image  areas  to  be  reproduced.  Thus  prior  art  elec- 
trophotographic  pre-press  proofing  processes  are 
employed  only  for  proofing  of  film  positives  which 
are  used  for  the  preparation  of  positive  working 
printing  plates. 

30  Prior  art  electrophotographic  pre-press  proofing 
processes  are  not  suitable  for  the  proofing  of  film 
negatives  used  for  the  preparation  of  negative 
working  printing  plates  that  is  to  say  such  process- 
es  are  not  suitable  for  the  reversal  reproduction  of 

35  imagery  wherein  the  transparent  areas  contained 
on  a  film  negative  are  to  be  reproduced  as  the  image 
areas  on  the  pre-press  proof.  Reversal  reproduc- 
tion  per  se  by  electrophotography  is  well  known  in 
the  art  but  the  processes  employed  for  this  purpose 

40  are  not  suitable  for  multicolor  pre-press  proofing. 
Reversal  image  reproduction  in  electrophotogra- 

phy  is  normally  carried  out  according  to  prior  art 
practices  by  means  of  so-called  repulsion  toning. 
This  process  comprises  the  steps  of  electrostatical- 

45  ly  charging  the  surface  of  a  photoconductor  to  a  po- 
larity,  typically  charging  an  n-type  photoconductor 
such  as  zinc  oxide  to  negative  polarity,  exposing 
said  surface  to  a  film  negative  containing  the  image 
to  be  reproduced  in  the  form  of  transparent  areas 

50  and  the  non-image  part  in  the  form  of  opaque  areas 
whereby  the  photoconductor  surface  becomes  dis- 
charged  in  the  exposed  image  areas  while  retaining 
the  charge  in  the  unexposed  non-image  areas  and 
applying  to  said  surface  toner  material  haying  the 

55  same  polarity  as  that  of  the  charges  contained  on 
said  surface,  typically  applying  negative  toner  ma- 
terial  to  a  negatively  charged  n-type  photoconduc- 
tor  surface,  whereby  such  toner  material  is  repelled 
from  the  charged  non-image  areas  onto  the  dis- 

60  charged  image  areas  forming  toner  deposits  there- 
on  corresponding  to  the  image  to  be  reproduced. 
The  thus  formed  image  deposits  in  certain  instances 
are  fused  to  the  photoconductor  surface  whereas 
in  other  instances  they  are  transferred  to  a  recep- 

65  tor  sheet. 

Description 

This  invention  relates  to  electrophotography  and 
in  particular  to  a  novel  method  of  preparing  by  an 
electrophotographic  process  multicolor  pre-press 
proofs  from  negative  color  separation  films. 

The  purpose  of  pre-press  proofs  as  is  well 
known  in  the  art  is  to  assess  color  balance  and 
strength  which  can  be  expected  from  the  final  press 
run  and  accordingly  to  correct  the  separation  trans- 
parencies  before  the  printing  plates  are  made  there- 
from.  In  many  instances  it  is  also  required  to  pro- 
duce  so-called  customer  proofs  for  approval  of 
subject,  composition  and  general  appearance  of  the 
print  prior  to  press  run.  Thus  it  is  essential  that  the 
pre-press  proof  should  have  the  same  appearance 
as  the  press  print,  that  is  to  say  in  addition  to  match- 
ing  the  colors  of  the  press  print,  the  pre-press 
proof  should  be  on  the  same  paper  as  the  press 
print. 

On  the  basis  of  the  pre-press  proofs  the  color 
separation  transparencies  are  accepted  or  correct- 
ed  if  found  necessary  and  then  used  for  the  prepa- 
ration  of  printing  plates.  There  are  so-called  posi- 
tive  working  and  negative  working  printing  plates, 
as  is  well  known  in  the  art.  A  positive  working  print- 
ing  plate  is  exposed  to  a  positive  transparency  or 
film  positive  wherein  the  information  to  be  printed 
corresponds  directly  to  opaque  areas  whereas  the 
non-printing  background  areas  correspond  to 
transparent  areas  contained  on  such  film  positive. 
By  exposing  to  light  through  a  film  positive  such  pos- 
itive  working  plate  the  exposed  areas  contained 
thereon  are  rendered  removable  by  chemical  treat- 
ment  and  the  underlying  usually  grained  aluminium 
plate  surface  forms  then  the  water  receptive  non- 
printing  or  non-image  areas  whereas  the  unexposed 
areas  contained  thereon  form  the  ink  receptive 
printing  or  image  areas  during  the  subsequent  litho- 
graphic  or  offset  printing.  A  negative  working  print- 
ing  plate  is  exposed  to  light  through  a  film  negative 
wherein  the  information  to  be  printed  corresponds 
to  transparent  areas  whereas  the  non-printing 
background  areas  correspond  to  opaque  areas 
contained  on  such  film  negative.  In  this  case  the  ex- 
posed  areas  become  photohardened  and  form  the 
ink  receptive  printing  areas  whereas  the  unexposed 
areas  are  removed  by  chemical  treatment  and  the 
underlying  water  receptive  usually  grained  alumini- 
um  plate  surface  forms  the  non-printing  or  non-im- 
age  areas  during  subsequent  lithographic  or  offset 
printing. 

It  is  known  to  produce  by  electrophotographic 
processes  lithographic  and  gravure  pre-press 
proofs  containing  in  general  four  colors,  such  as 
yellow,  magenta,  cyan  and  black.  Such  pre-press 
proofing  processes  are  disclosed  for  instance  in 
United  States  Patents  Numbers  3,337,340, 
3,419,411  and  3,862,848. 

It  is  customary  to  produce  such  electrophoto- 
graphic  pre-press  proofs  by  charging  a  photocon- 
ductive  recording  member  followed  by  exposure 
through  a  separation  film  positive  corresponding  to 
one  color,  followed  by  toning  of  the  exposed  photo- 
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Such  above  described  image  reversal  reproduc- 
tion  by  electrophotography  is  very  well  suited  to  mi- 
crofilm  and  microfiche  reproduction  and  read- 
er/printers  where  the  information  to  be  reproduced 
generally  is  in  the  form  of  alphanumeric  characters 
and  lines  and  where  complete  fill-in  of  large  solid  ar- 
eas  and  complete  absence  of  fog  or  stain  in  the  non- 
image  areas  are  not  absolutely  required.  In  pre- 
press  proofing  however  in  order  to  match  the  image 
quality  of  the  press  printed  sheet  it  is  essential  to 
have  on  the  pre-press  proof  large  solid  areas  com- 
pletely  filled  in  and  background  areas  completely 
free  of  fog  or  stain.  These  requirements  can  not  be 
met  by  the  prior  art  electrophotographic  reversal 
process,  because  unlike  by  attraction  toning,  by  re- 
pulsion  toning  it  is  not  possible  to  produce  uniformly 
filled  in  large  solid  areas  in  that  toner  repulsion  from 
charged  background  areas  onto  uncharged  solid  im- 
age  areas  is  most  effective  near  the  edges  of  the 
solid  area  where  the  intensity  of  the  field  lines  from 
the  charged  background  area  terminating  in  the  un- 
charged  image  area  is  highest  and  it  diminishes  in  ef- 
fectiveness  towards  the  center  of  the  solid  image 
area  where  the  intensity  of  the  terminating  field 
lines  is  lowest.  This  results  in  solid  image  areas 
characterized  by  high  density  near  the  edges  and 
so-called  hollow  or  lower  density  center.  For  the 
same  reason  in  repulsion  toning  the  background 
non-image  areas  are  completely  free  of  fog  or  stain 
only  near  the  edges.  This  so-called  edge  effect  can 
not  be  fully  overcome  even  by  using  biasing  means 
during  repulsion  toning,  that  is  by  placing  a  so- 
called  developing  electrode  a  short  distance  apart 
from  the  photoconductor  surface  to  thereby  en- 
hance  toner  deposition  as  is  well  known  in  the  art. 

Accordingly,  the  invention  provides  a  method  of 
electrostatographic  image  reversal  wherein  a  posi- 
tive  print  comprising  a  receptor  sheet  having  image- 
free  areas  and  image  areas  formed  by  color  toner 
deposits  is  produced  from  a  negative  film  having 
opaque  areas  corresponding  to  the  image-free  ar- 
eas  on  said  print  and  transparent  areas  corre- 
sponding  to  the  image  areas  on  said  print,  said  meth- 
od  characterized  by  the  steps  of  electrostatically 
charging  a  photoconductor  to  deposit  thereon  uni- 
formly  charges  of  a  first  polarity,  exposing  said 
photoconductor  to  light  through  a  negative  film 
thereby  to  discharge  said  photoconductor  in  the  ar- 
eas  corresponding  to  said  transparent  areas  of 
said  negative  film  while  retaining  said  charges  the- 
reon  in  areas  corresponding  to  said  opaque  areas 
of  said  negative  film,  forming  a  uniform  color  toner 
layer  of  a  second  polarity  on  a  donor  member,  ef- 
fecting  a  virtual  contact  between  said  photoconduc- 
tor  and  said  color  toner  layer  on  said  donor  member 
to  thereby  transfer  portions  of  said  color  toner  lay- 
er  to  said  photoconductor  by  attraction  to  said  re- 
tained  charges  thereon  while  preserving  said  color 
toner  layer  on  said  donor  member  in  the  form  of 
color  toner  deposits  in  the  remaining  portion  there- 
of,  transferring  said  color  toner  deposits  from  said 
donor  member  onto  a  receptor  sheet  and  affixing 
said  color  toner  deposits  to  said  receptor  sheet. 

The  preferred  embodiment  of  this  invention  will 
now  be  described  by  way  of  example,  with  reference 

to  the  drawings  accompanying  this  specification  in 
which: 

Figure  1  is  a  diagrammatic  representation  illustrat- 
5  ing  the  exposure  of  a  charged  photoconductor  to  a 

film  negative  in  accordance  with  the  method  of  the 
invention;  . 

Figure  2  is  a  diagrammatic  representation  of  the 
photoconductor  of  Figure  1  illustrating  the  remaining 

1  0  charges  carried  thereon  after  exposure;  and 
Figure  3  is  a  diagrammatic  representation  of 

means  for  toning  the  photoconductor  of  Figure  2 
and  forming  the  reverse  image  on  a  receptor  materi- 
al  according  to  the  method  of  the  invention. 

15 
In  Figure  1  is  shown  a  photoconductive  recording 

member  1  comprising  a  photoconductive  layer  2  on  a 
conductive  support  3,  uniformly  charged  to  nega- 
tive  polarity  as  indicated  by  the  negative  charges 

20  4.  A  film  negative  separation  of  the  first  color  5 
containing  opaque  final  background  or  non-image 
areas  6  and  transparent  final  image  areas  7  is 
placed  in  contact  with  photoconductive  recording 
member  1  for  contact  exposure  through  light  source 

25  8. 
In  Figure  2  is  illustrated  the  photoconductive  re- 

cording  member  1  after  exposure,  having  retained 
negative  electrostatic  charges  4  only  in  the  areas 
corresponding  to  opaque  areas  of  negative  film 

30  separation  5  of  Figure  1  . 
In  Figure  3  is  illustrated  a  donor  member  9  com- 

prising  for  instance  a  metal  cylinder,  partially  im- 
mersed  in  liquid  toner  of  the  first  color  10  containing 
therein  suspended  positive  toner  particles  11.  The 

35  liquid  toner  10  is  contained  within  tank  12.  An  elec- 
trode  13,  which  may  be  in  the  shape  of  a  knife-edge, 
is  placed  within  tank  12  beneath  donor  member  9 
spaced  a  short  distance  apart  therefrom.  Electrode 
13  is  connected  to  the  positive  terminal  of  power 

40  supply  14,  the  negative  terminal  of  same  being 
grounded.  Donor  member  9  is  also  grounded,  where- 
by  an  electrophoretic  cell  is  formed  wherein  donor 
member  9  and  electrode  13  constitute  the  two  elec- 
trodes  of  opposite  polarity.  As  donor  member  9  is 

45  caused  to  rotate  in  the  direction  shown  and  a  volt- 
age  from  power  supply  14  is  applied  to  electrode  13, 
an  electrostatic  field  is  established  between  donor 
member  9  and  electrode  13,  positive  toner  particles 
1  1  are  urged  to  move  electrophoretically  towards  do- 

50  nor  member  9  held  at  negative  ground  potential  and 
to  deposit  thereon  in  the  form  of  a  toner  layer  of 
first  color  1  5,  which  layer  remains  on  donor  member 
9  as  it  rotates  and  emerges  from  liquid  toner  10.  Pho- 
toconductive  recording  member  1  is  caused  to 

55  traverse  in  the  direction  shown  at  the  same  linear 
speed  as  the  circumferential  speed  of  donor  mem- 
ber  9,  its  photoconductive  surface  2  containing  af- 
ter  exposure  residual  negative  charges  4  thereon 
being  in  virtual  contact  with  rotating  donor  member 

60  9,  its  conductive  support  3  being  grounded.  At  the 
point  of  virtual  contact  between  donor  member  9 
and  photoconductive  surface,  toner  layer  15  is 
split,  in  that  portion  of  toner  layer  15  contacting  the 
photoconductive  surface  2  where  electrostatic 

65  charges  4  are  contained  thereon  are  attracted  and 
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nected  to  the  terminal  of  the  power  supply  and  a 
cover  layer  of  semi-conductive  elastomer,  as  is 
well  known  in  the  art,  however  other  well  known 
means  for  eleotrostatic  transfer  such  as  a  corona 

5  generator  can  be  employed  equally  well  to  serve  the 
same  purpose.  Futhermore,  transfer  of  color  toner 
deposits  from  the  donor  member  onto  the  receiving 
member  may  be  effected  by  methods  other  than 
electrostatic,  such  as  for  instance  by  pressure,  ad- 

10  hesion,  heat  and/or  embedment  in  a  receptor  coat- 
ing  on  the  receiving  member. 

While  in  the  foregoing  the  photoconductive  mem- 
ber  has  been  illustrated  as  a  flat  plate  and  the  donor 
member  as  a  cylinder,  it  should  be  realized  that  the 

15  photoconductive  member  may  be  cylindrical  and  the 
donor  member  flat,  or  both  members  can  be  flat  or 
cylindrical,  or  either  or  both  members  can  be  in  the 
form  of  belts,  if  so  desired.  In  like  manner  the  re- 
ceptor  member  instead  of  being  a  flexible  paper 

20  sheet  as  illustrated  can  comprise  a  rigid  material 
such  as  cardboard  or  metal  plate,  in  which  case  of 
course  appropriate  re-arrangement  of  the  transfer 
from  the  donor  to  the  receptor  member  will  be  re- 
quired,  as  would  be  obvious  to  those  skilled  in  the 

25  art. 
Although  in  the  foregoing  illustrations  both  the 

conductive  support  of  the  photoconductive  member 
and  the  donor  member  were  shown  to  be  at  ground 
potential  or  of  equal  polarity  during  transfer  toning, 

30  it  may  be  found  desirable  in  certain  instances  to  ap- 
ply  a  bias  voltage  between  the  two  members  to  en- 
hance  toning  or  image  quality,  as  is  well  known  in  the 
art. 

The  embodiment  as  illustrated  in  Figure  3  com- 
35  prises  only  the  essential  elements  of  the  present  in- 

vention,  and  it  should  be  realized  that  in  practice  it 
may  be  desirable  to  incorporate  other  elements  as 
are  commonly  used  in  electrostatographic  equip- 
ment  for  improving  performance  and/or  image  quali- 

40  ty,  such  as  for  instance  a  doctor  blade  or  corona 
generator  means  to  control  the  quantity  of  carrier 
liquid  over  the  toner  layer  formed  on  the  donor  mem- 
ber,  means  to  wet  the  photoconductor  surface  with 
carrier  liquid  type  solvent  before  and/or  after 

45  transfer  toning,  cleaning  means  to  remove  toner 
layer  portions  from  the  photoconductive  surface 
preparatory  to  oharging  for  a  following  color, 
means  to  wet  with  carrier  liquid  type  solvent  the  do- 
nor  member  and/or  the  receptor  member  prior  to  ton- 

50  er  deposit  transfer,  and  the  like. 
An  important  feature  of  this  invention  consists  in 

the  capability  to  precisely  predetermine  the  thick- 
ness  of  the  toner  layer  formed  on  the  donor  member 
as  a  function  of  the  electrophoretic  mobility  of  spe- 

55  cific  toners,  toner  concentration,  the  gap  between 
electrode  and  donor  member,  electrode  voltage  and 
speed  of  rotation  of  donor  member.  As  the  toner  de- 
posits  forming  the  portions  of  the  toner  layer  re- 
maining  on  the  donor  member  after  transfer  toning 

60  the  photoconductor  are  virtually  completely  trans- 
ferred  to  the  receptor  member  and  as  the  optical 
densities  of  such  transferred  toner  deposits  on  the 
receptor  member  are  therefore  directly  related  to 
the  thickness  of  the  toner  layer  formed  on  the  do- 

65  nor  member  by  the  electrode,  it  is  readily  possible  in 

transferred  thereto  whereas  those  portions  of  ton- 
er  layer  15  contacting  areas  on  photoconductive 
layer  2  which,  due  to  preceding  exposure  are  free 
of  electrostatic  charges,  remain  thereon.  As  the  re- 
sult  of  this  the  remaining  portion  16  of  toner  layer  15 
on  donor  member  9  corresponds  to  the  transparent 
final  image  areas  7  of  film  negative  5  in  Figure  1  .  The 
toner  deposits  forming  said  remaining  portion  16  are 
electrostatically  transferred  onto  receptor  member 
such  as  printing  stock  17  and  the  circumferential 
speed  of  transfer  roll  19  being  the  same  as  the  cir- 
cumferential  speed  of  donor  member  9.  Electrostat- 
ic  transfer  is  effected  by  connecting  transfer  roll 
19  to  the  negative  terminal  of  power  supply  20,  the 
positive  terminal  of  which  is  grounded.  It  will  be 
seen  that  transferred  first  color  toner  deposits  18 
on  printing  stock  17  are  contained  thereon  in  areas 
corresponding  to  the  final  transparent  image  areas 
7  of  first  color  separation  film  negative  5  as  shown 
in  Figure  1  and  thus  a  reversal  reproduction,  that  is 
to  say  a  positive  print  from  a  negative  film  has  been 
produced  by  toner  transfer  based  on  attraction 
throughout. 

To  produce  a  multicolor  print  or  pre-press  proof 
in  accordance  with  this  invention  the  above  dis- 
closed  steps  are  repeated  in  succession  with  nega- 
tive  film  separations  of  subsequent  colors  and  cor- 
responding  color  toners.  For  each  subsequent 
color  the  receptor  member  or  printing  stock  carry- 
ing  thereon  the  preceding  color  toner  deposits  is 
moved  around  the  transfer  roll  in  register  with  the 
donor  member  to  ensure  that  all  color  images  are 
transferred  to  the  printing  stock  in  exact  register 
with  each  other.  For  the  same  purpose,  as  will  be  ob- 
vious  to  those  skilled  in  the  art,  the  color  separation 
film  negatives  are  placed  in  register  with  the  photo- 
conductive  recording  member  during  contact  expo- 
sure,  and  as  the  photoconductive  member  tra- 
verses  the  donor  member  for  transfer  toning,  regis- 
tration  means  are  provided  to  ensure  exact 
coincidence  between  corresponding  image  areas  on 
the  photoconductive  surface  and  the  donor  member 
surface. 

It  should  be  noted  that  for  illustrative  purposes  in 
the  foregoing,  reference  was  made  to  charging  the 
photoconductive  member  to  negative  polarity,  that 
is  to  the  use  of  an  n-type  photoconductor,  followed 
by  transfer  toning  same  by  attraction  thereto  of 
positive  color  toner.  It  is  equally  possible  to  employ 
a  p-type  photoconductor  which  can  be  charged  pos- 
itively  and  toned  by  attraction  thereto  of  negative 
color  toner.  It  will  be  realized  of  course  that  in  those 
instances  where  a  negative  color  toner  is  trans- 
ferred  from  the  donor  member  onto  the  photocon- 
ductive  member  and  a  negative  color  toner  deposit 
is  transferred  from  the  donor  member  onto  the  re- 
ceiving  member,  the  polarity  of  the  electrode  caus- 
ing  toner  layer  formation  on  the  donor  member  will  • 
be  negative  and  grounding  polarity  positive  while 
transfer  role  polarity  will  be  positive  and  transfer 
power  supply  grounding  negative. 

It  should  be  further  noted  that  in  the  foregoing 
electrostatic  transfer  from  the  donor  member  onto 
the  printing  stock  has  been  illustrated  by  means  of  a 
roll  comprising  for  instance  a  conductive  core  con- 
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and  appropriate  color  toners  are  used  sequentially 
to  produce  a  multicolor  print  comprising  said  recep- 
tor  sheet  having  image-free  areas  and  image  areas 
formed  by  multiple  color  toner  deposits  in  register 
with  each  other,  the  steps  of  transferring  said  con- 
ductive  toner  and  said  color  toner  deposits  respec- 
tively  being  effected  in  register  and  the  color  toner 
deposits  are  affixed  to  said  receptor  sheet  subse- 
quent  to  the  last  to  be  applied  deposit,  the  steps  A  - 
F  being  repeated  with  the  said  color  separation  films 
and  the  appropriate  color  toners. 

3.  The  method  of  electrostatographic  image  re- 
versal  according  to  claim  2  characterized  in  that  the 
portions  of  the  first  color  toner  layer  transferred  to 
the  photoconductor  are  removed  therefrom  before 
the  next  to  be  applied  color  toner  layer  is  applied. 

4.  The  method  of  electrostatographic  image  re- 
versal  according  to  any  one  of  claims  1,  2  or  3  char- 
acterized  in  that  the  formation  of  each  color  toner 
layer  on  the  donor  member  is  by  electrophoretic 
deposition. 

5.  The  method  of  electrostatographic  image  re- 
versal  according  to  any  one  of  claims  1  ,  2  or  3  char- 
acterized  in  that  said  color  toner  deposits  are  elec- 
trostatically  transferred  from  said  donor  member  to 
said  receptor  sheet. 

6.  The  method  of  electrostatographic  image  re- 
versal  according  to  any  one  of  claims  1  ,  2  or  3  char- 
acterized  in  that  the  second  polarity  is  opposite  the 
polarity  of  the  charges  deposited  on  the  photocon- 
ductor. 

7.  The  method  of  electrostatographic  image  re- 
versal  according  to  any  one  of  claims  1  ,  2  or  3  char- 
acterized  in  that  said  uniform  color  toner  layer  on 
said  donor  member  is  formed  by  electrophoretic 
deposition  to  be  of  predetermined  thickness. 

8.  The  method  of  electrostatographic  image  re- 
versal  according  to  any  one  of  claims  1  ,  2  or  3  char- 
acterized  in  that  the  optical  density  of  said  colored 
toner  deposits  on  said  receptor  sheets  transferred 
thereto  from  said  donor  member  is  controlled  by  the 
thickness  of  said  uniform  color  toner  layer  formed 
on  said  donor  member. 

9.  The  method  of  electrostatographic  image  re- 
versal  according  to  any  one  of  claims  1  ,  2  or  3  char- 
acterized  in  that  said  photoconductor  is  contained 
on  a  conductive  support  and  wherein  said  conduc- 
tive  support  and  said  donor  member  are  electrically 
connected  while  said  photoconductor  is  contacted 
with  said  color  toner  layer  on  said  donor  member  to 
thereby  transfer  portion  of  said  color  toner  layer  to 
said  photoconductor. 

10.  The  method  of  electrostatographic  image  re- 
versal  according  to  claim  9,  characterized  by  said 
conductive  support  and  said  donor  member  being 
held  at  different  voltage  potentials  in  relation  to 
each  other  while  said  photoconductor  is  contacted 
with  said  color  toner  layer. 

accordance  with  this  invention  to  produce  multicolor 
prints  or  pre-press  proofs  wherein  image  deposits 
of  specific  colors  have  specific  optical  densities 
precisely  as  desired  by  predetermining  the  toner 
layer  thickness  on  the  donor  member  as  above  de-  5 
scribed. 

Color  toners  usable  in  the  process  of  the  present 
invetion  may  be  for  example  as  disclosed  in  U.S. 
Patent  No.  3,998,746  of  Tsuneda,  U.S.  Patent 
3,820,986  of  Fukashima  et  al.,  and  U.S.  Patent  .  10 
3,419,411  of  Wright. 

There  has  been  described  a  novel  electrostato- 
graphic  method  of  reversal  reproduction,  that  is,  of 
producing  positive  imagery  from  film  negatives.  The 
method  employs  attraction  development  throughout  15 
with  liquid  toners,  hence  image  quality  is  excellent, 
and  the  method  is  particularly  suitable  for  the  pro- 
duction  of  multicolor  pre-press  proofs  on  printing 
stock.  An  additional  feature  of  the  method  consists 
in  the  capability  of  predetermining  exactly  as  re-  20 
quired  the  optical  density  of  each  color  image  de- 
posit  on  the  final  pre-press  proof  or  print.  Equip- 
ment  configurations,  materials  and  proportioning  of 
materials  as  disclosed  herein  are  Intended  to  be 
construed  in  illustrative  sense  only  without  restrict-  25 
ing  the  scope  of  this  invention. 

Claims 
30 

1.  The  method  of  eleotrostatographic  image  re- 
versal  wherein  a  positive  print  comprising  a  recep- 
tor  sheet  having  image-free  areas  and  image  areas 
formed  by  color  toner  deposits  is  produced  from  a 
negative  film  having  opaque  areas  corresponding  35 
to  said  image-free  areas  on  said  print  and  transpar- 
ent  areas  corresponding  to  said  image  areas  on 
said  print,  said  method  characterized  by  the  steps 
of: 

A.  electrostatically  charging  a  photoconductor  to  40 
deposit  thereon  uniformly  charges  of  a  first  po- 
larity; 
B.  exposing  said  photoconductor  to  light  through 
a  negative  film  thereby  to  discharge  said  photo- 
conductor  in  the  areas  corresponding  to  said  45 
transparent  areas  of  said  negative  film  while  re- 
taining  said  charges  theron  in  areas  correspond- 
ing  to  said  opaque  areas  of  said  negative  film; 
C.  forming  a  uniform  color  toner  layer  of  a  sec- 
ond  polarity  on  a  donor  member;  50 
D.  effecting  a  virtual  contact  between  said  photo- 
conductor  and  said  color  toner  layer  on  said  do- 
nor  member  to  thereby  transfer  portions  of  said 
color  toner  layer  to  said  photoconductor  by  at- 
traction  to  said  retained  charges  thereon  while  55 
preserving  said  color  toner  layer  on  said  donor 
member  in  the  form  of  color  toner  deposits  in  the 
remaining  portion  thereof; 
E.  transferring  said  color  toner  deposits  from 
said  donor  member  onto  a  receptor  sheet;  and  60 
F.  affixing  said  color  toner  deposits  to  said  re- 
ceptor  sheet. 
2.  The  method  of  electrostatographic  image  re- 

versal  according  to  claim  1  characterized  in  that  plu- 
ral  negative  separation  films  of  subsequent  colors  65 

Patentanspruche 

1.  Verfahren  zur  elektrostatographischen  Bildum- 
kehr,  bei  welchem  ein  positiver  Abdruck  mit  einem 
Empfangerblatt,  das  bildfreie  Bereiche  und  bild- 
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5.  Verfahren  zur  elektrostatographischen  Bild- 
umkehr  nach  einem  der  Anspruche  1  bis  3,  dadurch 
gekennzeichnet,  daB  die  Farbtonerablagerungen 
elektrostatisch  von  dem  Spenderelement  auf  das 

5  Empfangerblatt  ubertragen  werden. 
6.  Verfahren  zur  elektrostatographischen  Bild- 

umkehr  nach  einem  der  Anspruche  1  bis  3,  dadurch 
gekennzeichnet,  daB  die  genannten  zweite  Polaritat 
entgegengesetzt  zu  der  Polaritat  der  Ladungen  ist, 

10  welche  auf  den  Fotoleiter  aufgebracht  worden  sind. 
7.  Verfahren  zur  elektrostatographischen  Bild- 

umkehr  nach  einem  der  Anspruche  1  bis  3,  dadurch 
gekennzeichnet,  daB  die  gleichformige  Farbtoner- 
schicht  auf  dem  Spenderelement  durch  elektropho- 

15  retische  Ablagerung  bis  zum  Erreichen  einer  vorbe- 
stimmten  Dicke  erfolgt. 

8.  Verfahren  zur  elektrostatographischen  Bild- 
umkehr  nach  einem  der  Anspruche  1  bis  3,  dadurch 
gekennzeichnet,  daB  die  optische  Dichte  der  Farb- 

20  tonerablagerungen  auf  dem  Empfangerblatt,  wel- 
ches  diese  Ablagerungen  von  dem  Spenderelement 
erhalt,  durch  die  Dicke  der  gleichformigen  Farbto- 
nerscnicht,  die  auf  dem  Spenderelement  erzeugt 
wird,  gesteuert  wird. 

25  9.  Verfahren  zur  elektrostatographischen  Bild- 
umkehr,  nach  einem  der  Anspruche  1  bis  3,  dadurch 
gekennzeichnet,  daB  der  Fotoleiter  sich  auf  einem 
leitfahigen  Trager  befindet  und  daB  der  leitfahige 
Trager  und  das  Spenderelement  elektrisch  ange- 

30  schlossen  werden,  wahrend  der  Fotoleiter  in  Beruh- 
rung  mit  der  Farbtonerschicht  auf  dem  Spenderele- 
ment  gebracht  wird,  urn  dadurch  Teile  der  Farbto- 
nerschicht  auf  den  Fotoleiter  zu  ubertragen. 

10.  Verfahren  zur  elektrostatographischen  Bild- 
35  umkehr  nach  Anspruch  9,  dadurch  gekennzeichnet, 

daB  der  leitfahige  Trager  und  das  Spenderelement 
auf  unterschiedlichem  elektrischen  Potential  relativ 
zueinander  gehalten  werden,  wahrend  der  Fotolei- 
ter  in  Beruhrung  mit  der  Farbtonerschicht  gebracht 

40  wird. 

Revendications 

1.  Procede  de  redressement  d'une  image  elec- 
45  trostatographique,  dans  lequel  une  copie  positive 

comprenante  une  feuille  de  reception  aux  zones 
sans  image  et  aux  zones  d'image  constitutes  par 
des  depots  de  toner  en  couleur  est  produite  d'une 
pellicule  negative  ayante  des  zones  opaques  qui 

50  correspondent  auxdites  zones  sans  image  sur  ladite 
copie  ainsi  que  des  zones  transparentes  qui  corres- 
pondent  auxdites  zones  d'image  sur  ladite  copie,  ce 
procede  etant  caracterise  par  les  operations  sui- 
vantes: 

55  A.  chargement  eiectrostatique  d'un  photoconduc- 
teur  pour  y  deposer  homogenement  des  charges 
d'une  premiere  polarite; 
B.  exposition  dudit  photoconducteur  a  une  lumiere 
passante  au  travers  de  ladite  pellicule  negative, 

60  en  dechargeant  ledit  photoconducteur  dans  les 
zones  correspondantes  aux  zones  transparen- 
tes  de  ladite  pellicule  negative  et  en  y  maintenant 
lesdites  charges  dans  les  zones  correspondan- 
tes  auxdites  zones  opaques  de  ladite  pellicule  ne- 

65  gative; 

informationshaltige  Bereiche  aufweist,  welche 
durch  Farbtonerablagerungen  erzeugt  werden,  mit- 
tels  eines  Negativfilms  gebildet  wird,  der  undurch- 
sichtige  Bereiche  entsprechend  den  bildfreien  Be- 
reichen  auf  dem  genannten  Abdruck  und  transpa- 
rente  Bereiche  aufweist,  die  den  genannten  bildin- 
formationshaltigen  Bereichen  auf  dem-  Abdruck 
entsprechen,  gekennzeichnet  durch  folgende  Ver- 
fahrensschritte: 

A.  Elektrostatisches  Aufiaden  eines  Fotoleiters, 
um  auf  ihm  eine  gleichformige  Aufladung  einer  er- 
sten  Polaritat  zu  erzeugen; 
B.  Belichten  des  Fotoleiters  durch  einen  Negativ- 
film  hindurch,  derart,  daB  der  Fotoleiter  in  den 
Bereichen  entsprechend  den  genannten  transpa- 
renten  Bereichen  des  Negativfilms  entladen  wird, 
wahrend  die  Ladungen  auf  dem  Fotoleiter  in  Be- 
reichen  entsprechend  den  genannten  undurch- 
sichtigen  Bereichen  des  Negativfiims  erhalten 
bleiben; 
C.  Bilden  einer  gleichformigen  Farbtonerschicht 
einer  zweiten  Polaritat  auf  einem  Spenderelement; 
D.  Herbeifiihren  einer  wirksamen  Beruhrung  zwi- 
schen  dem  genannten  Fotoleiter  und  der  besag- 
ten  Farbtonerschicht  auf  dem  Spenderelement, 
um  Teile  der  Farbtonerschicht  auf  den  Fotoleiter 
durch  Anziehung  an  die  aufrechterhaltenen  La- 
dungen  auf  dem  Fotoleiter  zu  ubertragen,  wah- 
rend  die  Farbtonerschicht  auf  dem  genannten 
Spenderelement  in  Gestalt  von  Farbtonerablage- 
rungen  in  den  ubrigen  Teilen  des  Spenderelemen- 
tes  verbleibt; 
E.  Ubertragen  der  Farbtonerablagerungen  von 
dem  Spenderelement  auf  ein  Empfangerblatt;  und 
F.  Fixieren  der  Farbtonerablagerungen  auf  dem 
Empfangerblatt. 
2.  Verfahren  zur  elektrostatographischen  Bild- 

umkehr  nach  Anspruch  1,  dadurch  gekennzeichnet, 
daB  eine  Mehrzahl  negativer  Farbauszugsfilme 
aufeinanderfolgender  Farben  und  entsprechende 
Farbtoner  der  Reihe  nach  verwendet  werden,  um  ei- 
nen  mehrfarbigen  Abdruck  zu  erzeugen,  der  das 
genannte  Empfangerblatt  aufweist,  das  bildfreie  Be- 
reiche  und  bildinformationshaltige  Bereiche  enthalt, 
die  durch  mehrfache  Farbtonerablagerungen  in 
Ausrichtung  aufeinander  erzeugt  sind,  wobei  die 
Verfahrensschritte  der  Gbertragung  des  genann- 
ten  Toners  und  der  genannter  Farbtonerablagerun- 
gen  jeweils  in  Ausrichtung  erfolgt  und  die  Farbto- 
nerablagerungen  auf  dem  Empfangerblatt  anschlie- 
Bend  an  die  letzte  Ablagerung  von  Toner  auf  dem 
Empfangerblatt  erfolgt  und  wobei  die  Verfahrens- 
schritte  A  bis  F  mit  den  Farbauszugsfilmen  und  den 
jeweiligen  Farbtonern  wiederholt  werden. 

3.  Verfahren  zur  elektrostatographischen  Bild- 
umkehr  nach  Anspruch  2,  dadurch  gekennzeichnet, 
daB  die  Teile  der  ersten  Farbtonerschicht,  welche 
auf  den  Fotoleiter  ubertragen  worden  ist,  von  die- 
sem  entfernt  werden,  bevor  die  nachste  Farbtoner- 
schicht,  welche  aufzubringen  ist,  abgelagert  wird. 

4.  Verfahren  zur  elektrostatographischen  Bild- 
umkehr  nach  einem  der  Anspruche  1  bis  3,  dadurch 
gekennzeichnet,  daB  die  Bildung  jeder  Farbtoner- 
schicht  auf  dem  Spenderelement  durch  elektropho- 
retische  Ablagerung  erfolgt. 
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optique  desdits  depots  de  toner  en  couleur  sur  les- 
dites  feuilles  de  reception  ou  ils  sont  transferes  du- 
dit  corps  donneurs  fait  fonction  de  I'epaisseur  de  la- 
dite  couche  homogene  de  toner  en  couleur  formee 
sur  ledit  corps  donneur. 

9.  Procede  de  redressement  d'une  image  elec- 
trostatographique  selon  quelconque  des  Revendi- 
cations  1  ,  2  ou  3,  caracterise  en  ce  que  ledit  photo- 
conducteur  est  contenu  sur  un  support  conducteur, 
et  que  dans  ce  procede  ledit  support  conducteur  et 
ledit  corps  donneur  sont  electriquement  relies  pen- 
dant  que  ledit  photoconducteur  se  trouve  en  con- 
tact  avec  ladite  couche  de  toner  en  couleur  sur  ledit 
corps  donneur,  en  y  transferant  une  partie  de  ladite 
couche  de  toner  en  couleur  audit  photoconducteur. 

10.  Procede  de  redressement  d'une  image  elec- 
trostatographique  selon  la  Revendication  9,  carac- 
terise  en  ce  que  ledit  support  conducteur  et  ledit 
corps  donneur  sont  maintenus  aux  potentiels  de  ten- 
sion  differents  Tun  relativement  a  I'autre,  pendant 
que  ledit  photoconducteur  se  trouve  en  contact 
avec  ladite  couche  de  toner  en  couleur. 

C.  formation  d'une  couche  homogene  de  toner  en 
couleur  d'une  deuxieme  polarite  sur  un  corps  don- 
neur; 
D.  etablissement  d'un  contact  virtuel  entre  ledit 
photoconducteur  et  ladite  couche  de  toner  en  5 
couleur  sur  ledit  corps  donneur  afin  de  transfe- 
ror  des  parties  de  ladite  couche  de  toner  en  cou- 
leur  audit  photoconducteur  par  voie  d'attraction 
auxdites  charges  y  maintenues,  en  conseryant  la- 
dite  couche  de  toner  en  couleur  sur  ledit  corps  10 
donneur  sous  forme  des  depots  de  toner  en  cou- 
leur  dans  le  reste  dudit  corps; 
E.  transfert  des  depots  de  toner  en  couleur  dudit 
corps  donneur  sur  une  feuille  de  reception,  et 
F.  fixage  des  depots  de  toner  en  couleur  a  ladite  15 
feuille  de  reception. 
2.  Procede  de  redressement  d'une  image  elec- 

trostatographique  selon  la  Revendication  1,  carac- 
terise  en  ce  qu'une  pluralite  des  pellicules  de  sepa- 
ration  negatives  en  couleurs  successifs  et  des  to-  20 
ners  en  couleur  appropries  sont  utilises  sequentiel- 
lement  afin  de  produire  une  copie  multicolore  com- 
prenante  ladite  feuille  de  reception  aux  zones  sans 
image  et  aux  zones  d'image  constitutes  par  des  de- 
pots  de  toner  en  couleur  multiples  mis  en  registre  25 
I'un  avec  I'autre,  les  operations  respectives  de 
transfert  dudit  toner  conducteur  se  faisant  en  re- 
gistre,  et  en  ce  que  les  depots  de  toner  en  couleur 
sont  fixes  a  ladite  feuille  de  reception  a  la  suite  du 
dernier  depot  a  transferor,  lesdites  operations  A  a  30 
F  se  repetant  avec  lesdites  pellicules  de  separation 
en  couleur  et  lesdits  toners  en  couleur  appropries. 

3.  Procede  de  redressement  d'une  image  elec- 
trostatographique  selon  la  Revendication  2,  carac- 
terise  en  ce  que  lesdites  zones  de  ladite  premiere  35 
couche  de  toner  en  couleur  transferee  audit  photo- 
conducteur  sont  en  enlevees  avant  que  la  couche 
de  toner  en  couleur  a  transferor  ensuite  est  appli- 
quee. 

4.  Procede  de  redressement  d'une  image  elec-  40 
trostatographique  selon  quelconque  des  Reven- 
dications  1,  2  ou  3,  caracterise  en  ce  que  la  forma- 
tion  de  chaque  couche  de  toner  en  couleur  sur 
ledit  corps  donneur  se  fait  par  depot  electrophoreti- 
que.  45 

5.  Procede  de  redressement  d'une  image  elec- 
trostatographique  selon  quelconque  des  Revendi- 
cations  1  ,  2  ou  3,  caracterise  en  ce  que  lesdits  de- 
pots  de  toner  en  couleur  sont  transferes  elec- 
trostatiquement  dudit  corps  donneur  a  ladite  feuille  50 
de  reception. 

6.  Procede  de  redressement  d'une  image  elec- 
trostatographique  selon  quelconque  des  Revendi- 
cations  1,  2  ou  3,  caracterise  en  ce  que  la  deuxieme 
polarite  est  opposee  a  la  polarite  des  charges  depo-  55 
sees  sur  ledit  photoconducteur. 

7.  Procede  de  redressement  d'une  image  elec- 
trostatographique  selon  quelconque  des  Revendi- 
cations  1,  2  ou  3,  caracterise  en  ce  que  ladite  cou- 
che  homogene  de  toner  en  couleur  sur  ledit  corps  60 
donneur  est  formee  par  depot  electrophoretique 
afin  qu'elle  ait  une  epaisseur  definie. 

8.  Procede  de  redressement  d'une  image  elec- 
trostatographique  selon  quelconque  des  Revendi- 
cations  1,  2  ou  3,  caracterise  en  ce  que  la  densite  65 
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