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Description 

RELATED  APPLICATIONS 

This  application  is  a  continuation-in-part  of  co- 
pending  U.S.  Patent  applications  Serial  No.  306,076 
filed  February  6,  1989  (publication  number  WO-A- 
90/08984),  Serial  No.  393,649  filed  August  14,  1989 
(publication  number  WO-A-  91/03006  and  WO-A- 
91/03007),  Serial  No.  400,717  filed  August  30,  1989, 
Serial  No.  446,877  filed  December  6,  1989,  and  Ser- 
ial  No.  508,287  filed  April  13,  1990,  the  disclosures  of 
all  of  which  are  included  herein  by  reference. 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  image  transfer 
techniques  and  apparatus  for  use  in  electrophotogra- 
phy. 

BACKGROUND  OF  THE  INVENTION 

Liquid  toner  images  are  developed  by  varying  the 
density  of  pigmented  solids  in  a  developer  material  on 
a  latent  image  bearing  surface  in  accordance  with  an 
imaged  pattern.  The  variations  in  density  are  pro- 
duced  by  the  corresponding  pattern  of  electric  fields 
extending  outward  from  the  latent  image  bearing  sur- 
face.  The  fields  are  produced  by  the  different  latent 
image  and  background  voltages  on  the  latent  image 
bearing  surface  and  a  voltage  on  a  developer  plate  or 
roller. 

In  general,  developed  liquid  toner  images  com- 
prise  carrier  liquid  and  toner  particles  and  are  not  ho- 
mogeneous.  Typically,  a  liquid  toner  developer  con- 
tains  about  1  .5%  to  2%  solids  and  a  developed  image 
contains  about  15%  solids.  The  developed  image  has 
a  higher  density  region  closer  to  the  latent  image 
bearing  surface  and  a  "fluffy",  i.e.  loosely  bound,  re- 
gion  further  away  from  the  latent  image  bearing  sur- 
face. 

In  order  to  improve  transfer  of  a  developed  image 
from  the  latent  image  bearing  surface  to  a  substrate, 
it  is  most  desirable  to  ensure  that,  before  transfer,  the 
pigmented  solids  adjacent  background  regions  are 
substantially  removed  and  that  the  density  of  pig- 
mented  solids  in  the  developed  image  is  increased, 
thereby  compacting  or  rigidizing  the  developed  im- 
age.  Compacting  or  rigidizing  of  the  developed  image 
increases  the  image  viscosity  and  enhances  the  abil- 
ity  of  the  image  to  maintain  its  integrity  under  the 
stresses  encountered  during  image  transfer.  It  is  also 
desirable  that  excess  liquid  be  removed  from  the  la- 
tent  image  bearing  surface  before  transfer. 

It  is  known  in  the  prior  art,  as  described  in  U.S. 
Patent  3,955,533,  to  employ  a  reverse  roller  spaced 
about  50  microns  from  the  latent  image  bearing  sur- 
face  to  shear  off  the  carrier  liquid  and  pigmented  sol- 

ids  in  the  region  beyond  the  outer  edge  of  the  image 
and  thus  leave  relatively  clean  areas  above  the  back- 
ground. 

The  technique  of  removing  carrier  liquid  is  known 
5  generally  as  metering.  An  alternative  metering  tech- 

nique,  described  in  U.S.  Patents  3,767,300  and 
3,741  ,643,  employs  an  air  knife,  but  has  not  been  par- 
ticularly  successful  due  to  sullying  of  the  background 
as  a  result  of  turbulence.  Corona  discharge  has  also 

10  been  used  to  compress  and  remove  liquid  from  a  de- 
veloped  liquid  image. 

In  U.S.  Patent  3,957,016,  the  use  of  a  positive 
biased  metering  roller  is  proposed  wherein  the  meter- 
ing  roller  is  maintained  at  a  voltage  intermediate  the 

15  image  and  background  voltages  to  clean  the  back- 
ground  while  somewhat  compacting  the  image. 

In  the  prior  art  it  is  known  to  effect  image  transfer 
from  a  photoreceptor  onto  a  substrate  backed  by  a 
charged  roller.  Unless  the  image  is  rigidized  before  it 

20  reaches  the  nip  of  the  photoreceptor  and  the  roller, 
image  squash  and  flow  may  occur.  This  is  particularly 
true  if  the  substrate  is  a  non-porous  material,  such  as 
plastic. 

In  the  prior  art,  liquid  toner  images  are  generally 
25  transferred  to  substrates  by  electrophoresis,  where- 

by  the  charged  image  moves  from  the  latent  image 
bearing  surface  to  the  substrate  through  the  carrier 
liquid  underthe  influence  of  an  electric  field  produced 
by  a  high  voltage,  associated  with  the  substrate, 

30  which  is  of  opposite  polarity  to  the  charge  on  the  im- 
age  particles. 

The  voltage  and  thus  the  field  strength  available 
for  electrophoretic  transfer  are  limited  by  the  danger 
of  electrical  breakdown  which  can  occur  at  both  the 

35  input  and  output  edges  of  the  nip,  due  to  the  minimum 
of  the  Paschen  curve  being  at  about  8  microns.  Thus, 
according  to  the  Paschen  curve,  the  voltage  differ- 
ence  at  the  nip  preferably  should  not  exceed  about 
360  volts,  in  order  to  avoid  electrical  breakdown  and 

40  possible  damage  to  the  image  and  latent  image  bear- 
ing  surface. 

Electrophoretic  compaction  of  images  prior  to 
transfer  thereof  is  described  in  U.S.  Patent  4,286,039 
which  shows  a  metering  roller  followed  by  a  negative- 

45  ly  biased  squeegee  roller.  The  squeegee  roller  is  op- 
erative  both  for  compacting  the  image  and  for  remov- 
ing  excess  liquid. 

U.  S.  Patents  4,690,539  and  4,708,460  describe 
apparatus  for  removing  substantially  all  of  the  carrier 

so  liquid  from  a  liquid  image  on  an  image  transfer  mem- 
ber,  prior  to  transfer  to  the  final  substrate. 

U.  S.  Patent  4,684,238  describes  the  use  of  an 
electrified  roller  spaced  away  from  a  liquid  image  on 
an  intermediate  transfer  member.  The  stated  object  of 

55  this  mechanism  is  the  compacting  of  the  image  and 
the  removal  of  liquid  therefrom. 

U.  S.  Patent  4,796,048  describes  a  system  for 
transferring  a  liquid  toner  image  from  a  photoconduc- 
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tor  to  an  image  transfer  member.  The  image  transfer 
member  is  urged  against  the  photoconductor  during 
transfer  to  squeegee  carrier  liquid  away  from  the  non- 
image  areas.  The  image  areas  are  kept  in  a  spaced 
relationship  from  the  intermediate  transfer  member 
by  spacer  particles  in  the  toner  material  as  described 
in  U.  S.  Patent  Number  4,582,774.  This  toner  material 
is  the  only  toner  described  in  U.  S.  Patent  4,796,048 
as  being  a  suitable  toner. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  seeks  to  provide  improved 
apparatus  for  enhancement  of  image  transfer. 

In  a  preferred  embodiment  of  the  invention  a  liq- 
uid  toner  image  is  transferred  from  an  image  forming 
surface  to  an  intermediate  transfer  member  for  sub- 
sequent  transfer  to  a  final  substrate.  The  liquid  toner 
image  includes  a  liquid  portion  including  carrier  liquid 
and  a  solids  portion  including  pigmented  polymeric  to- 
ner  particles  which  are  essentially  non-soluble  in  the 
carrier  liquid  at  room  temperature,  and  the  polymer 
portion  of  which  forms  substantially  a  single  phase 
with  carrier  liquid  at  elevated  temperatures.  An  imag- 
ing  method  is  provided  which  includes  the  steps  of 
concentrating  the  liquid  toner  image  to  a  given  non- 
volatile  solids  percentage  by  compacting  the  solids 
portion  thereof  and  removing  carrier  liquid  therefrom; 
transferring  the  liquid  toner  image  to  an  intermediate 
transfer  member;  heating  the  liquid  toner  image  on 
the  intermediate  transfer  member  to  a  temperature  at 
least  as  high  as  that  at  which  the  polymer  portion  of 
the  toner  particles  and  the  carrier  liquid  form  substan- 
tially  a  single  phase  at  the  given  solids  percentage; 
and  transferring  the  heated  liquid  toner  image  to  a  fi- 
nal  substrate. 

In  a  preferred  embodiment  of  the  invention  a  liq- 
uid  toner  image  is  transferred  from  an  image  forming 
surface  to  an  intermediate  transfer  member  for  sub- 
sequent  transfer  to  a  final  substrate.  The  liquid  toner 
image  includes  a  liquid  portion  including  carrier  liquid 
and  a  solids  portion  including  toner  particles.  An  im- 
aging  method  is  provided  which  includes  the  steps  of 
concentrating  the  liquid  toner  image  by  compacting 
the  solids  portion  thereof  and  removing  carrier  liquid 
therefrom  such  that  the  image  has  a  non-volatile  sol- 
ids  percentage  of  between  20%  and  35%;  transfer- 
ring  the  liquid  toner  image  to  an  intermediate  transfer 
member;  and  transferring  the  liquid  toner  image  to  a 
final  substrate. 

In  a  preferred  embodiment  of  the  invention,  the 
step  of  concentrating  includes  the  simultaneous  ap- 
plication  of  an  electric  field  to  compact  the  solids  por- 
tion  of  the  image  and  of  pressure  to  remove  liquid 
from  the  image. 

In  preferred  embodiments  of  the  invention  the 
non-volatile  solids  percentage  can  be  about  20,  25%, 
30%  or  35%  or  greater  after  the  step  of  concentration. 

In  a  preferred  embodiment  of  the  invention  the 
single  phase  is  a  liquid  phase.  Alternatively  or  addi- 
tionally,  in  a  preferred  embodiment  of  the  invention 
the  step  of  concentrating  is  operative  to  increase  the 

5  solids  percentage  to  a  value  at  which  phase  separa- 
tion  cannot  occur. 

There  is  also  provided,  in  a  preferred  embodi- 
ment  of  the  invention,  imaging  apparatus  utilizing  a 
liquid  developer  comprising  carrier  liquid  and  pig- 

to  mented  polymeric  toner  particles  which  are  essential- 
ly  non-soluble  in  the  carrier  liquid  at  room  tempera- 
ture,  and  the  polymer  portion  of  which  form  substan- 
tially  a  single  phase  with  carrier  liquid  at  elevated  tem- 
peratures,  the  apparatus  including:  an  image  forming 

15  surface,  apparatus,  utilizing  the  liquid  developer,  for 
forming  a  liquid  toner  image  having  a  liquid  portion  in- 
cluding  carrier  liquid  and  a  solids  portion  including  to- 
ner  particles,  on  the  image  forming  surface,  appara- 
tus  for  concentrating  the  liquid  toner  image  to  a  given 

20  non-volatile  solids  percentage  by  compacting  the  sol- 
ids  portion  of  the  liquid  toner  image  and  removing  car- 
rier  liquid  therefrom;  apparatus  for  transferring  the 
liquid  toner  image  to  an  intermediate  transfer  member 
after  concentration  thereof,  apparatus  for  heating  the 

25  liquid  toner  image  on  the  intermediate  transfer  mem- 
ber  to  a  temperature  at  least  as  high  as  that  at  which 
the  polymer  portion  of  the  toner  particles  and  the  car- 
rier  liquid  form  substantially  a  single  phase  at  the  giv- 
en  concentration  and  apparatus  for  transferring  the 

30  liquid  toner  image,  after  heating  thereof,  to  a  final 
substrate. 

There  is  further  provided  in  a  preferred  embodi- 
ment  of  the  invention,  imaging  apparatus  utilizing  a 
liquid  developer,  the  apparatus  including:  an  image 

35  forming  surface,  apparatus  utilizing  the  liquid  devel- 
oper,  for  forming  a  liquid  toner  image  having  a  liquid 
portion  including  carrier  liquid  and  a  solids  portion  in- 
cluding  toner  particles,  on  the  image  forming  surface, 
apparatus  for  concentrating  the  liquid  toner  image  by 

40  compacting  the  solids  portion  thereof  and  removing 
carrier  liquid  therefrom,  including  apparatus  for  in- 
creasing  the  non-volatile  solids  percentage  of  the  liq- 
uid  toner  image  to  between  20%  and  35%,  apparatus 
for  transferring  the  liquid  toner  image  to  an  intermedi- 

ns  ate  transfer  member  and  apparatus  for  transferring 
the  liquid  toner  image  from  the  intermediate  transfer 
member  to  a  final  substrate. 

In  a  preferred  embodiment  of  the  invention  the 
apparatus  for  concentrating  includes  apparatus  for 

so  the  simultaneous  application  of  an  electric  field  to 
compact  the  solids  portion  of  the  image  and  of  mech- 
anical  pressure  to  remove  liquid  from  the  image.  In  a 
preferred  embodiment  of  the  invention  the  apparatus 
for  concentrating  includes  an  electrified  squeegee 

55  roller  urged  against  the  image  forming  surface. 
In  a  preferred  embodiment  of  the  application  the 

single  phase  is  a  liquid  phase.  Alternatively  or  addi- 
tionally,  the  apparatus  for  concentrating  is  operative 
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to  increase  the  solids  percentage  to  a  value  at  which 
phase  separation  cannot  occur. 

In  a  preferred  embodiment  of  the  invention  the 
imaging  apparatus  also  includes  optical  radiation  ap- 
paratus  for  discharging  both  image  and  background 
areas  prior  to  image  transfer  to  the  image  transfer 
member.  In  a  preferred  embodiment  of  the  invention 
the  optical  radiation  apparatus  includes  at  least  one 
light  emitting  diode.  In  a  preferred  embodiment,  the 
optical  radiation  apparatus  includes  at  least  two  radi- 
ation  sources  radiating  different  color  light. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  be  understood  and  ap- 
preciated  more  fully  from  the  following  detailed  de- 
scription,  taken  in  conjunction  with  the  drawings  in 
which: 

Fig.  1  is  a  simplified  sectional  illustration  of  elec- 
trophotographic  apparatus  constructed  and  op- 
erative  in  accordance  with  a  preferred  embodi- 
ment  of  the  present  invention;  and 
Fig.  2  is  part  of  a  partial  simplified  typical  phase 
diagram  fora  preferred  liquid  toner  forthe  present 
invention. 

DETAILED  DESCRIPTION  OF  PREFERRED 
EMBODIMENTS 

Reference  is  now  made  to  Fig.  1  which  illustrates 
electrophotographic  imaging  apparatus  constructed 
and  operative  in  accordance  with  a  preferred  embodi- 
ment  of  the  present  invention.  The  invention  is  descri- 
bed  for  liquid  developer  systems  with  negatively 
charged  toner  particles,  and  negatively  charged  pho- 
toconductors,  i.e.,  systems  operating  in  the  reversal 
mode.  For  other  combinations  of  toner  particle  and 
photoconductor  polarity,  the  values  and  polarities  of 
the  voltages  are  changed,  in  accordance  with  the 
principles  of  the  invention  as  claimed. 

The  invention  can  be  practiced  using  a  variety  of 
liquid  developer  types  but  is  especially  useful  for  liq- 
uid  developers  comprising  carrier  liquid  and  pigment- 
ed  polymeric  toner  particles  which  are  essentially 
non-soluble  in  the  carrier  liquid  at  room  temperature, 
and  which  solvate  carrier  liquid  at  elevated  tempera- 
tures.  This  is  a  characteristic  of  the  liquid  developer 
of  Example  1  of  U.  S.  Patent  4,794,651,  the  disclosure 
of  which  is  included  herein  by  reference.  Part  of  a  sim- 
plified  phase  diagram  of  a  typical  toner  of  this  type  is 
shown  in  Fig.  2.  This  diagram  represents  the  states  of 
the  polymer  portion  of  the  toner  particles  and  the  car- 
rier  liquid.  The  pigment  in  the  particles  generally  takes 
little  part  in  the  process,  and  references  herein  to  "sin- 
gle  phase"  and  to  "solvation"  refer  to  the  state  of  the 
polymer  part  of  the  toner  particles  together  with  the 
carrier  liquid. 

In  a  preferred  embodiment  of  the  invention  a  liq- 

uid  developer  is  prepared  by  mixing  10  parts  of  Elvax 
II  5950  (E.  I.  du  Pont)  and  5  parts  by  weight  of  Isopar 
L  (Exxon)  at  low  speed  in  a  jacketed  double  planetary 
mixer  connected  to  an  oil  heating  unit  for  one  hour, 

5  the  heating  unit  being  set  at  130°C.  A  mixture  of  2.5 
parts  by  weight  of  Mogul  L  carbon  black  (Cabot)  and 
5  parts  by  weight  of  Isopar  L  is  then  added  to  the  mix 
in  the  double  planetary  mixer  and  the  resultant  mix- 
ture  is  further  mixed  for  one  hour  at  high  speed.  20 

10  parts  by  weight  of  Isopar  L  pre-heated  to  110°C  are 
added  to  the  mixer  and  mixing  is  continued  at  high 
speed  for  one  hour.  The  heating  unit  is  disconnected 
and  mixing  is  continued  until  the  temperature  of  the 
mixture  drops  to  40°C. 

15  100  g  of  the  resulting  material  is  mixed  with  120 
g  of  Isopar  L  and  the  mixture  is  milled  for  19  hours  in 
an  attritorto  obtain  a  dispersion  of  particles.  The  ma- 
terial  is  dispersed  in  Isopar  L  to  a  solids  content  of 
1  .5%  by  weight. 

20  The  preferred  liquid  developer  prepared  compris- 
es  toner  particles  which  are  formed  with  a  plurality  of 
fibrous  extensions  or  tendrils  as  described  in  U.S.  Pa- 
tent  4,794,651,  the  disclosure  of  which  is  incorporat- 
ed  herein  by  reference.  The  preferred  liquid  developer 

25  is  characterized  in  that  when  the  concentration  of  to- 
ner  particles  is  increased  above  20%,  the  viscosity  of 
the  material  increases  greatly,  apparently  in  approx- 
imately  an  exponential  manner. 

A  charge  director,  prepared  in  accordance  with 
30  Example  1  of  assignee's  co-pending  U.S.  Patent  Ap- 

plication  Serial  Number  354,121  filed  April  22,  1989 
and  entitled  HUMIDITY  TOLERANT  CHARGE  DI- 
RECTOR  MATERIALS,  the  disclosure  of  which  is  in- 
corporated  herein  by  reference,  is  added  to  the  dis- 

35  persion  in  an  amount  equal  to  about  3%  of  the  weight 
of  the  solids  in  the  developer. 

As  in  conventional  electrophotographic  systems, 
the  apparatus  of  Fig.  1  typically  comprises  a  drum  10 
arranged  for  rotation  about  an  axle  12  in  a  direction 

40  generally  indicated  by  arrow  14.  Drum  10  is  formed 
with  a  cylindrical  photoconductor  surface  16. 

A  corona  discharge  device  18  is  operative  to  gen- 
erally  uniformly  charge  photoconductor  surface  16 
with  a  negative  charge.  Continued  rotation  of  drum  10 

45  brings  charged  photoconductor  surface  16  into  image 
receiving  relationship  with  an  exposure  unit  including 
a  lens  20,  which  focuses  an  image  onto  charged  pho- 
toconductor  surface  16,  selectively  discharging  the 
photoconductor  surface,  thus  producing  an  electro- 

50  static  latent  image  thereon.  The  latent  image  com- 
prises  image  areas  at  a  given  range  of  potentials  and 
background  areas  at  a  different  potential.  The  image 
may  be  laser  generated  as  in  printing  from  a  computer 
or  it  may  be  the  image  of  an  original  as  in  a  copier. 

55  Continued  rotation  of  drum  10  brings  charged 
photoconductor  surface  16,  bearing  the  electrostatic 
latent  image,  into  a  development  unit  22,  which  is  op- 
erative  to  apply  liquid  developer,  comprising  a  solids 

4 
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portion  including  pigmented  toner  particles  and  a  liq- 
uid  portion  including  carrierliquid,  to  develop  the  elec- 
trostatic  latent  image.  The  developed  image  includes 
image  areas  having  pigmented  toner  particles  there- 
on  and  background  areas.  Development  unit  22  may 
be  a  single  color  developer  of  any  conventional  type, 
or  may  be  a  plurality  of  single  color  developers  for  the 
production  of  full  color  images  as  is  known  in  the  art. 
Alternatively,  full  color  images  may  be  produced  by 
changing  the  liquid  toner  in  the  development  unit 
when  the  color  to  be  printed  is  changed.  Alternatively, 
highlight  color  development  may  be  employed,  as  is 
known  in  the  art. 

In  accordance  with  a  preferred  embodiment  of 
the  invention,  following  application  of  toner  thereto, 
photoconductor  surface  16  passes  a  typically 
charged  rotating  roller  26,  preferably  rotating  in  a  di- 
rection  indicated  by  an  arrow  28.  Typically  the  spatial 
separation  of  the  roller  26  from  the  photoconductor 
surface  16  is  about  50  microns.  Roller  26  thus  acts  as 
a  metering  roller  as  is  known  in  the  art,  reducing  the 
amount  of  carrier  liquid  on  the  background  areas  and 
reducing  the  amount  of  liquid  overlaying  the  image. 

Preferably  the  potential  on  roller  26  is  intermedi- 
ate  that  of  the  latent  image  areas  and  of  the  back- 
ground  areas  on  the  photoconductor  surface.  Typical 
approximate  voltages  are:  roller  26:  -500  V,  back- 
ground  area:  -1000  V  and  latent  image  areas:  -150  V. 

The  liquid  toner  image  which  passes  roller  26 
should  be  relatively  free  of  pigmented  particles  ex- 
cept  in  the  region  of  the  latent  image. 

Downstream  of  roller  26  there  is  preferably  pro- 
vided  a  rigidizing  roller  30.  Rigidizing  roller  30  is  pre- 
ferably  formed  of  resilient  polymeric  material,  such  as 
polyurethane  which  may  have  only  its  natural  conduc- 
tivity  or  which  may  be  filled  with  carbon  black  to  in- 
crease  its  conductivity. 

According  to  one  embodiment  of  the  invention, 
roller  30  is  urged  against  photoconductor  surface  16 
as  by  a  spring  mounting  (not  shown).  The  surface  of 
roller  30  typically  moves  in  the  same  direction  and 
with  the  same  velocity  as  the  photoconductor  surface 
to  remove  liquid  from  the  image. 

Preferably,  the  biased  squeegee  described  in  U. 
S.  Patent  4,286,039,  the  disclosure  of  which  is  incor- 
porated  herein  by  reference,  is  used  as  the  roller  30. 
Roller  30  is  biased  to  a  potential  of  at  least  several 
hundred  and  up  the  several  thousand  Volts  with  re- 
spect  to  the  potential  of  the  developed  image  on  pho- 
toconductor  surface  causes  that  it  repels  the  charged 
pigmented  particles  and  causes  them  to  more  closely 
approach  the  image  areas  of  photoconductor  surface 
16,  thus  compacting  and  rigidizing  the  image. 

In  a  preferred  embodiment  of  the  invention,  rigid- 
izing  roller  30  comprises  an  aluminum  core  having  a 
20  mm  diameter,  coated  with  a  4  mm  thick  carbon-fil- 
led  polyurethane  coating  having  a  Shore  A  hardness 
of  about  30-35,  and  a  volume  resistivity  of  about  108 

ohm-cm.  Preferably  roller  30  is  urged  against  photo- 
conductor  surface  16  with  a  pressure  of  about  40-70 
grams  per  linear  cm  of  contact,  which  extends  along 
the  length  of  the  drum.  The  core  of  rigidizing  roller  30 

5  is  energized  to  between  about  -1  800  and  -2800  volts, 
to  provide  a  voltage  difference  of  preferably  between 
about  1600  and  2700  volts  between  the  core  and  the 
photoconductor  surface  in  the  image  areas.  Voltage 
differences  of  as  low  as  600  volts  are  also  useful. 

10  After  rigidization  under  these  conditions  and  for 
the  preferred  toner,  the  solids  percentage  in  the  im- 
age  portion  is  believed  to  be  as  high  as  35%  or  more, 
when  carrier  liquid  absorbed  as  plasticizer  is  consid- 
ered  as  part  of  the  solids  portion.  It  is  preferable  to 

15  have  an  image  with  at  least  25-30%  solids,  after  rigid- 
izing.  When  the  solids  percentage  is  calculated  on  a 
non-volatile  solids  basis,  the  solids  percentage  is  pre- 
ferably  above  20%  and  is  usually  less  than  30%.  Val- 
ues  of  25%  have  been  found  to  be  especially  useful. 

20  At  these  concentrations  the  material  has  a  paste  like 
consistency. 

Alternatively,  the  carbon  filled  polyurethane  can 
be  replaced  by  unfilled  polyurethane  with  a  volume 
resistivity  of  about  3  x  1010,  and  the  voltage  is  adjust- 

25  ed  to  give  proper  rigidizing. 
Downstream  of  rigidizing  roller  30  there  is  prefer- 

ably  provided  a  plurality  of  light  emitting  diodes 
(LEDs)  29  to  discharge  the  photoconductor  surface, 
and  equalize  the  potential  between  image  and  back- 

30  ground  areas.  For  process  color  systems,  where  yel- 
low,  magenta  and  cyan  toners  are  used,  both  red  and 
green  LEDs  are  provided  to  discharge  the  areas  of  the 
photoconductor  behind  the  developed  image  as  well 
as  the  background  areas. 

35  Downstream  of  LEDs  29  there  is  provided  an  in- 
termediate  transfer  member  40,  which  rotates  in  a  di- 
rection  opposite  to  that  of  photoconductor  surface  1  6, 
as  shown  by  arrow  41.  The  intermediate  transfer 
member  is  operative  for  receiving  the  toner  image 

40  from  the  photoconductor  surface  and  for  subsequent- 
ly  transferring  the  toner  image  to  a  receiving  sub- 
strate  42,  such  as  paper. 

Various  types  of  intermediate  transfer  members 
are  known  and  are  described,  for  example,  in  U.S.  Pa- 

45  tent  4,684,238  and  in  assignee's  copending  U.S.  Pa- 
tent  applications  Serial  Number  293,456  entitled 
METHOD  AND  APPARATUS  FOR  IMAGING  USING 
AN  INTERMEDIATE  TRANSFER  MEMBER  filed 
January  4,  1989,  and  Serial  Number  306,076  entitled 

50  IMAGING  SYSTEM  WITH  RIGIDIZER  AND  INTER- 
MEDIATE  TRANSFER  MEMBER  the  disclosures  of 
which  are  incorporated  herein  by  reference. 

In  general,  intermediate  transfer  member  40  is 
urged  against  photoconductor  surface  16.  One  of  the 

55  effects  of  the  rigidization  described  above  is  to  pre- 
vent  substantial  squash  or  other  distortion  of  the  im- 
age  caused  by  the  pressure  resulting  from  the  urging. 
The  rigidization  effect  is  especially  pronounced  due 

5 
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to  the  sharp  increase  of  viscosity  with  concentration 
for  the  preferred  toner. 

Transfer  of  the  image  to  intermediate  transfer 
member  40  is  preferably  aided  by  providing  electrical 
bias  to  the  intermediate  transfer  member  40  to  attract 
the  charged  toner  thereto,  although  other  methods 
known  in  the  art  may  be  employed.  Subsequent  trans- 
fer  of  the  image  to  substrate  42  is  preferably  aided  by 
heat  and  pressure,  with  pressure  applied  by  a  backing 
roller  43,  although  other  methods  known  in  the  art 
may  be  employed. 

It  has  been  noted  that  when  the  negatively  biased 
squeegee  roller  of  U.S.  Patent  4,286,039,  with  high 
negative  voltage,  is  utilized  as  the  roller  30,  the  vol- 
tage  difference  between  the  intermediate  transfer 
member  and  the  photoconductor  surface,  required  to 
transfer  the  image  to  the  intermediate  transfer  mem- 
ber  is  sharply  reduced.  It  is  believed  that  this  reduc- 
tion  is  possibly  due  to  current  flow  tending  to  equalize 
and  discharge  the  potential  of  image  and  background 
areas  on  the  image  bearing  surface.  LEDs  29  dis- 
charge  both  image  and  non-image  areas  and  are  op- 
erative  to  further  reduce  this  voltage  difference. 

For  the  particular  illustrative  example  described 
herein,  the  intermediate  transfer  member  voltage  is 
between  -300  V  and  0  V  where  no  pre-transfer  LEDs 
are  used  and  between  +200  V  and  +500  V  where  they 
are  used. 

Following  transfer  of  the  toner  image  to  the  inter- 
mediate  transfer  member,  photoconductor  surface  16 
is  engaged  by  a  cleaning  roller  50,  which  typically  ro- 
tates  in  a  direction  indicated  by  an  arrow  52,  such  that 
its  surface  moves  in  a  direction  opposite  to  the  move- 
ment  of  adjacent  photoconductor  surface  16  which  it 
operatively  engages.  Cleaning  roller  50  is  operative  to 
scrub  and  clean  surface  16.  Acleaning  material,  such 
as  toner,  may  be  supplied  to  the  cleaning  roller  50,  via 
a  conduit  54.  Awiper  blade  56  completes  the  cleaning 
of  the  photoconductor  surface.  Any  residual  charge 
left  on  photoconductor  surface  16  is  removed  by 
flooding  the  photoconductor  surface  with  light  from  a 
lamp  58. 

In  a  multi-color  system,  subsequent  to  comple- 
tion  of  the  cycle  for  one  color,  the  cycle  is  sequentially 
repeated  for  other  colors  which  are  sequentially 
transferred  from  photoconductor  surface  16  to  inter- 
mediate  transfer  member  40.  The  single  color  images 
may  be  sequentially  transferred  to  the  paper,  in  align- 
ment,  or  may  alternatively  be  overlaid  on  the  inter- 
mediate  transfer  member  and  transferred  as  a  group 
to  substrate  42. 

Details  of  the  construction  of  the  surface  layers 
of  preferred  intermediate  transfer  members  are 
shown  in  assignee's  U.  S.  Patent  Application  Serial 
Number  393,631  ,  entitled  IMAGE  TRANSFER  APPA- 
RATUS  INCORPORATING  AN  INTEGRAL  HEATER, 
the  disclosure  of  which  is  incorporated  herein  by  ref- 
erence. 

Generally,  the  image  is  heated  on  intermediate 
transfer  member  40  in  order  to  facilitate  its  transfer  to 
substrate  42.  This  heating  is  preferably  to  a  temper- 
ature  above  a  threshold  temperature  of  substantial 

5  solvation  of  the  carrier  liquid  in  the  toner  particles. 
As  seen  in  Fig.  2,  when  the  image  is  heated,  the 

state  of  the  image,  i.e.  of  the  polymer  portion  of  the 
toner  particles  and  the  carrier  liquid,  depends  on  sev- 
eral  factors,  mainly  on  the  temperature  of  the  inter- 

10  mediate  transfer  member  and  on  the  concentration  of 
toner  particles.  Thus,  if  the  percentage  of  toner  par- 
ticles  is  "A"  and  the  intermediate  transfer  member 
temperature  is  "Y"  the  liquid  image  separates  into  two 
phases,  one  phase  being  substantially  a  liquid  poly- 

15  mer/carrier-liquid  phase  and  the  other  phase  consist- 
ing  mainly  of  carrier  liquid.  On  the  other  hand,  if  the 
percentage  of  toner  particles  is  "B"  at  the  same  tem- 
perature,  then  substantially  only  one  phase,  a  liquid 
polymer/carrier-liquid  phase  will  be  present.  It  is  be- 

20  lieved  to  be  preferable  that  separate  liquid  poly- 
mer/carrier-liquid  and  liquid  phases  do  not  form  to  any 
substantial  degree,  as  will  be  the  case  for  example  if 
the  concentration  is  "C". 

This  type  of  phase  separation  is  believed  to  be 
25  undesirable  on  the  intermediate  transfer  member.  It  is 

believed  that  an  absence  of  substantial  phase  sepa- 
ration  of  this  type  in  the  image  on  the  intermediate 
transfer  member  results  in  improved  image  quality, 
including  an  improvement  in  line  uniformity. 

30  It  is  understood  that  heating  the  image  on  the  in- 
termediate  transfer  member  is  not  meant  to  complete- 
ly  dry  the  image,  although  some  evaporation  of  car- 
rier  liquid  may  result.  Rather,  the  image  on  the  inter- 
mediate  transfer  member  remains  a  viscous  liquid  un- 

35  til  its  transfer  to  the  final  substrate. 
The  invention  has  been  described  by  a  specific 

embodiment  utilizing  an  electrified  squeegee  roller 
for  concentrating  the  liquid  toner  image  on  the  pho- 
toconductor  surface.  Alternatively  other  methods  of 

40  concentrating  the  image,  i.e.,  compacting  the  solids 
portion  thereof  and  removing  liquid  therefrom,  can  be 
utilized  provided  they  concentrate  the  image  to  the 
extent  required.  These  methods  include  the  use  of 
separate  solids  portion  compactors  and  liquid  remov- 

es  al  means,  such  as  those  described  in  U.  S.  Patent  Ap- 
plication  Serial  Number  306,076,  previously  incorpo- 
rated  herein  by  reference.  Alternatively  the  apparatus 
may  utilize  a  solids  portion  compactor  followed  by  an 
intermediate  transfer  member  urged  against  the  pho- 

50  toconductor  to  remove  liquid  from  the  image.  As  a  fur- 
ther  alternative,  the  commutated  intermediate  trans- 
fer  member  described  in  U.S.  Patent  Application  Ser- 
ial  Number  306,076  may  be  used  to  provide  both  sol- 
ids  portion  compacting  and  liquid  removal,  just  prior 

55  to  transfer  to  the  intermediate  transfer  member. 
Furthermore  the  concentrating  step  may  take 

place  on  the  intermediate  transfer  member  after 
transfer  of  the  liquid  toner  image  thereto  and  before 

6 
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heating  the  image. 
It  will  be  appreciated  by  persons  skilled  in  the  art 

that  the  present  invention  is  not  limited  by  what  has 
been  particularly  shown  and  described  hereinabove. 
Rather  the  scope  of  the  present  invention  is  defined 
only  by  the  claims  which  follow: 

termediate  transfer  member  after  the  step  of  con- 
centrating  and  prior  to  the  step  of  transferring, 
and 

wherein  the  step  of  concentration  concen- 
5  trates  the  image  such  that  the  image  has  a  non- 

volatile  solids  percentage  of  between  20  and 
35%. 

Claims 
10 

1.  A  method  for  transferring  a  liquid  toner  image  in- 
cluding  a  liquid  portion  comprising  carrier  liquid 
and  a  solids  portion  which  includes  pigmented 
polymeric  toner  particles  being  essentially  non- 
soluble  in  the  carrier  liquid  at  room  temperature,  15 
said  method  for  transferring  being  operative  to 
transfer  a  liquid  toner  image  from  an  image  form- 
ing  surface  to  a  final  substrate,  and  comprising 
the  steps  of: 

concentrating  the  liquid  toner  image  to  a  20 
given  non-volatile  solids  percentage  by  compact- 
ing  the  solids  portion  thereof  and  removing  carri- 
er  liquid  therefrom;  and 

transferring  the  liquid  toner  image  to  the  fi- 
nal  substrate,  25 

characterized  in  that: 
the  liquid  toner  image  is  transferred  to  an 

intermediate  transfer  member  before  transfer  of 
the  liquid  image  to  the  final  substrate;  and  in  that 

the  liquid  toner  image  is  heated  on  the  in-  30 
termediate  transfer  member  to  a  given  tempera- 
ture  at  least  as  high  as  an  elevated  temperature 
at  which  the  toner  particles  and  carrier  liquid  at 
the  given  solids  percentage  form  substantially  a 
single  phase.  35 

6.  A  method  according  to  any  of  the  preceding 
claims  wherein  said  step  of  concentrating  com- 
prises  the  simultaneous  application  of  an  electric 
field  to  compact  the  solids  portion  of  the  image 
and  of  mechanical  pressure  to  remove  liquid  from 
the  image. 

7.  A  method  according  to  any  of  the  preceding 
claims  wherein  said  solids  percentage  is  below 
about  30%. 

8.  A  method  according  to  any  of  the  preceding 
claims  wherein  said  solids  percentage  is  about 
25%. 

9.  A  method  according  to  any  of  the  preceding 
claims  wherein  said  step  of  concentrating  pre- 
cedes  said  step  of  transferring  the  liquid  image  to 
the  intermediate  transfer  member. 

10.  A  method  according  to  any  of  the  preceding 
claims  and  also  including  the  step  of  irradiating 
the  image  with  optical  radiation. 

11.  A  method  according  to  claim  10  wherein  said  opt- 
ical  radiation  includes  radiation  from  at  least  two 
radiation  sources  radiating  different  color  light. 

2.  A  method  according  to  claim  1  ,  wherein  said  sin- 
gle  phase  is  a  liquid  phase. 

3.  A  method  according  to  claim  1,  wherein  said  step  40 
of  concentrating  is  operative  to  increase  said  sol- 
ids  percentage  to  a  value  at  which  phase  separa- 
tion  cannot  occcur. 

4.  Amethod  according  toclaim  1  wherein  said  solids  45 
percentage  is  above  about  20%. 

5.  Amethod  fortranferring  a  liquid  toner  image  com- 
prising  a  solids  portion  and  a  liquid  portion  from 
an  image  forming  surface  to  a  final  substrate  50 
comprising  the  steps  of: 

concentrating  the  liquid  toner  image  by 
compacting  the  solids  portion  thereof  and  remov- 
ing  carrier  liquid  therefrom;  and 

transferring  the  liquid  toner  image  to  the  fi-  55 
nal  substrate, 

characterized  in  that  it  includes  the  step  of: 
transferring  the  liquid  toner  image  to  an  in- 

12.  Imaging  apparatus  utilizing  a  liquid  developer 
comprising  carrier  liquid  and  pigmented  polymer- 
ic  toner  particles  which  are  essentially  non-solu- 
ble  in  the  carrier  liquid  at  room  temperature,  the 
apparatus  comprising: 

an  image  forming  surface  (16); 
means  (20,22),  utilizing  said  liquid  devel- 

oper,  for  forming  a  liquid  toner  image  comprising 
a  liquid  portion  comprising  carrier  liquid  and  a  sol- 
ids  portion  comprising  toner  particles,  on  said  im- 
age  forming  surface; 

means  (28,30)  for  concentrating  the  liquid 
toner  image  by  compacting  the  solids  portion  of 
the  liquid  toner  image  and  removing  carrier  liquid 
therefrom  to  form  a  liquid  image  having  a  given 
non-volatile  solids  percentage;  and 

means  for  transferring  the  liquid  toner  im- 
age  after  heating  thereof  to  a  final  substrate  (42), 

characterized  in  that  said  toner  particles 
form  substantially  a  single  phase  with  carrier  liq- 
uid  at  an  elevated  temperature;  and  in  that  it  in- 
cludes 

50 

55 

7 



13 EP  0  486  534  B1 14 

means  for  transferring  the  liquid  toner  im- 
age  to  an  intermediate  transfer  member  (40)  after 
concentration  thereof;  and 

means  for  heating  the  liquid  toner  image 
on  the  intermediate  transfer  member  to  a  given 
temperature  at  least  as  high  as  that  at  which  the 
toner  particles  and  the  carrier  liquid  form  sub- 
stantially  a  single  phase  at  the  given  solids  per- 
centage. 

13.  Apparatus  according  to  claim  12,  wherein  said 
single  phase  is  a  liquid  phase. 

14.  Apparatus  according  to  claim  12  or  13,  wherein 
said  means  for  concentrating  is  operative  to  in- 
crease  said  solids  percentage  to  a  value  at  which 
phase  separation  cannot  occur. 

15.  Apparatus  according  to  any  of  claims  12-14 
wherein  said  solids  percentage  is  above  about 
20%. 

16.  Imaging  apparatus  utilizing  a  liquid  developer, 
said  apparatus  comprising: 

an  image  forming  surface  (16); 
means  (20,  22),  utilizing  said  liquid  devel- 

oper,  for  forming  a  liquid  toner  image  comprising 
a  liquid  portion  comprising  carrier  liquid  and  a  sol- 
ids  portion  comprising  toner  particles,  on  said  im- 
age  forming  surface; 

means  (28,  30)  for  concentrating  the  liquid 
toner  image  by  compacting  the  solids  portion 
thereof  and  removing  carrier  liquid  therefrom; 
and 

means  for  transferring  the  liquid  toner  im- 
age  to  a  final  substrate, 

characterized  in  that: 
the  means  for  concentrating  including 

means  (30)  for  increasing  the  non-volatile  solids 
percentage  of  said  liquid  toner  image  to  between 
about  20%  and  35%;  and  the  apparatus  also  in- 
cludes 

means  for  transferring  the  liquid  toner  im- 
age  to  an  intermediate  transfer  member  (40)  prior 
to  transfer  to  the  final  substrate. 

17.  Apparatus  according  to  any  of  claims  12-16 
wherein  said  means  (30)  for  concentrating  in- 
cludes  means  for  effecting  the  simultaneous  ap- 
plication  of  an  electric  field  to  compact  the  solids 
portion  of  the  image  and  of  mechanical  pressure 
to  remove  liquid  from  the  image. 

18.  Apparatus  according  to  any  one  of  claims  12-17 
where  said  means  for  concentrating  comprises 
an  electrified  squeegee  roller  (30)  urged  against 
said  image  forming  surface. 

19.  Apparatus  according  to  any  one  of  claims  12-18, 
wherein  said  solids  percentage  is  below  about 
30%. 

5  20.  Apparatus  according  to  any  one  of  claims  12-19, 
wherein  said  solids  percentage  is  about  25%. 

21.  Apparatus  according  to  any  one  of  claims  12-20 
and  also  including  optical  radiation  means  (29) 

10  for  discharging  both  image  and  background 
areas  prior  to  image  transfer  to  said  intermediate 
transfer  member. 

22.  Apparatus  according  to  claim  21  wherein  said 
15  optical  radiation  means  includes  at  least  one  light 

emitting  diode. 

23.  Apparatus  according  to  claim  21  or  claim  22 
wherein  said  optical  radiation  means  includes  at 

20  least  two  radiation  sources  radiating  different 
color  light. 

Patentanspruche 
25 

1.  Verfahren  zur  Ubertragung  eines  Flussigtoner- 
Bildes,  welches  einen  Flussigabschnitt  mit  einer 
Tragerfltissigkeit  und  einen  festen  Abschnitt  ent- 
halt,  welcher  pigmentierte  polymerische  Toner- 

30  teilchen  enthalt,  die  in  der  Tragerfltissigkeit  bei 
Raumtemperatur  im  wesentlichen  nicht  loslich 
sind,  wobei  das  Ubertragungsverfahren  dazu 
dient,  ein  Flussigtonerbild  von  einer  bildformen- 
den  Flache  auf  ein  endgtiltiges  Substrat  zu  uber- 

35  tragen,  mit  den  folgenden  Schritten: 
Konzentrieren  des  Flussigtonerbildes  auf 

einen  gegebenen  nichtfltichtigen  Feststoff-Pro- 
zentsatz  durch  Verdichten  des  festen  Abschnitts 
desselben  und  durch  Entfernen  der  Tragerflus- 

40  sigkeit  aus  diesem,  und 
Ubertragen  des  Flussigtonerbildes  auf 

das  endgtiltige  Substrat, 
dadurch  gekennzeichnet,  daft 

das  Flussigtonerbild  auf  ein  Zwischen- 
45  ubertragungsteil  ubertragen  wird,  und  zwarvor 

der  Ubertragung  des  Flussigbildes  auf  das  end- 
gultige  Substrat,  und  daft 

das  Flussigtonerbild  auf  dem  Zwischen- 
ubertragungsteil  auf  eine  gegebene  Temperatur 

so  erhitzt  wird,  die  wenigstens  so  hoch  ist  wie  eine 
erhohte  Temperatur,  bei  der  die  Tonerteilchen 
und  die  Tragerfltissigkeit  bei  dem  gegebenen 
Feststoff-Prozentsatz  im  wesentlichen  eine  ein- 
zelne  Phase  bilden. 

55 
2.  Verfahren  nach  Anspruch  1  ,  bei  dem  die  einzelne 

Phase  eine  Flussigphase  ist. 

8 
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3.  Verfahren  nach  Anspruch  1,  bei  dem  der  Schritt 
der  Konzentration  dazu  dient,  den  Feststoff-Pro- 
zentsatz  auf  einen  Wert  zu  erhohen,  bei  dem  ei- 
ne  Phasentrennung  nicht  stattf  inden  kann. 

4.  Verfahren  nach  Anspruch  1,  bei  dem  der  Fest- 
stoff-Prozentsatz  uber  ca.  20%  liegt. 

5.  Verfahren  zum  Ubertragen  eines  Flussigtoner- 
bildes  mit  einem  Feststoff-  oder  Festkorper-Ab- 
schnitt  und  einem  flussigen  Abschnitt  von  einer 
bildformenden  Flache  auf  ein  endgtiltiges  Sub- 
strat  mit  den  folgenden  Schritten: 

Konzentrieren  eines  Flussigtonerbildes 
durch  Verdichten  des  Feststoffabschnitts  des- 
selben  und  Entfernen  der  Tragerfltissigkeit  aus 
demselben,  und 

Ubertragen  des  Flussigtonerbildes  auf 
das  endgtiltige  Substrat, 
dadurch  gekennzeichnet,  daft  die  folgenden 
Schritt  durchgef  tihrt  werden: 

Ubertragen  des  Flussigtonerbildes  auf  ein 
Zwischentibertragungsteil  nach  dem  Schritt  der 
Konzentrierung  und  vordem  Schritt  der  Ubertra- 
gung,  und 

dali  der  Schritt  der  Konzentrierung  das 
Bild  derartkonzentriert,  dali  das  Bild  einen  nicht- 
fltichtigen  Feststoff-Prozentsatz  zwischen  20 
und  35%  aufweist. 

6.  Verfahren  nach  irgendeinem  der  vorhergehen- 
den  Anspruche,  bei  dem  der  Schritt  der  Konzent- 
rierung  das  gleichzeitige  Anlegen  eines  elektri- 
schen  Feldes  umfalit,  urn  den  Feststoffabschnitt 
des  Bildes  zu  kompaktieren,  und  das  Ausuben  ei- 
nes  mechanischen  Druckes  umfalit,  urn  die  Fltis- 
sigkeit  aus  dem  Bild  zu  entfernen. 

7.  Verfahren  nach  irgendeinem  der  vorhergehen- 
den  Anspruche,  bei  dem  der  Feststoff-Prozent- 
satz  unterca.  30%  liegt. 

8.  Verfahren  nach  irgendeinem  der  vorhergehen- 
den  Anspruche,  bei  dem  der  Feststoff-Prozent- 
satz  bei  ca.  25%  liegt. 

9.  Verfahren  nach  irgendeinem  der  vorhergehen- 
den  Anspruche,  bei  dem  der  Schritt  der  Konzent- 
rierung  dem  Schritt  der  Ubertragung  des  Flussig- 
bildes  auf  das  Zwischentibertragungsteil  voran- 
geht. 

10.  Verfahren  nach  irgendeinem  der  vorhergehen- 
den  Anspruche  mit  dem  weiteren  Schritt  der  Be- 
strahlung  des  Bildes  mit  einer  optischen  Strah- 
lung. 

11.  Verfahren  nach  Anspruch  10,  bei  dem  die  opti- 

sche  Strahlung  eine  Strahlung  aus  wenigstens 
zwei  Strahlungsquellen  enthalt,  die  unterschied- 
liches  farbiges  Licht  ausstrahlen. 

5  12.  Bildherstellungsvorrichtung,  bei  der  ein  Flussig- 
entwickler  mit  einer  Tragerfltissigkeit  und  mit  pig- 
mentierten  polymerischen  Tonerteilchen  ver- 
wendet  wird,  die  in  der  Tragerfltissigkeit  bei 
Raumtemperatur  im  wesentlichen  nicht  losbar 

10  sind,  wobei  die  Vorrichtung  aufweist: 
eine  bildformende  Flache  (16); 
eine  den  Flussigentwickler  verwendende 

Einrichtung  (20,  22)  zum  Bilden  eines 
Flussigtonerbildes  mit  einem  Flussigabschnitt, 

15  der  die  Tragerfltissigkeit  enthalt,  und  mit  einem 
Feststoffabschnitt,  der  Tonerteilchen  enthalt, 
und  zwarauf  der  bildformenden  Flache; 

eine  Einrichtung  (28,  30)  zum  Konzentrie- 
ren  des  Flussigtonerbildes  durch  Kompaktieren 

20  des  Feststoff-Abschnitts  des  Flussigtonerbildes 
und  durch  Entfernen  der  Tragerfltissigkeit  aus 
demselben,  urn  ein  Flussigbild  zu  formen,  wel- 
ches  einen  gegebenen  nichtfltichtigen  Feststoff- 
Prozentsatz  enthalt,  und 

25  mit  einer  Einrichtung  zum  Ubertragen  des 
Flussigtonerbildes  auf  ein  endgtiltiges  Substrat 
(42)  nach  Erwarmen  desselben, 
dadurch  gekennzeichnet,  dali  die  Tonerteilchen 
mit  der  Tragerfltissigkeit  bei  einer  erhohten  Tem- 

30  peratur  im  wesentlichen  eine  Einzelphase  bil- 
den,  und  dali  die  Vorrichtung  folgendes  enthalt: 

eine  Einrichtung  zum  Ubertragen  des 
Flussigtonerbildes  auf  ein  Zwischentibertra- 
gungsteil  (40)  nach  der  Konzentrierung  dessel- 

35  ben,  und 
eine  Einrichtung  zum  Erhitzen  des 

Flussigtonerbildes  auf  dem  Zwischentibertra- 
gungsteil  auf  eine  gegebene  Temperatur,  die  we- 
nigstens  so  hoch  istwiediejenige,  beiderdieTon- 

40  erteilchen  und  die  Tragerfltissigkeit  im  wesentli- 
chen  eine  einzelne  Phase  bei  dem  gegebenen 
Feststoff-Prozentsatz  bilden. 

13.  Vorrichtung  nach  Anspruch  12,  bei  der  die  Einzel- 
45  phase  eine  Flussigphase  ist. 

14.  Vorrichtung  nach  Anspruch  12  oder  13,  bei  der 
die  Einrichtung  zum  Konzentrieren  daftirausge- 
bildet  ist,  den  Feststoff-Prozentsatz  auf  einen 

so  Wert  zu  erhohen,  bei  dem  eine  Phasentrennung 
nicht  auf  treten  kann. 

15.  Vorrichtung  nach  irgendeinem  der  Anspruche  12 
bis  14,  bei  der  der  Feststoff-Prozentsatz  ober- 

55  halb  ca.  20%  liegt. 

16.  Bildherstellende  Vorrichtung,  bei  der  ein  Flussig- 
entwickler  verwendet  wird,  wobei  die  Vorrichtung 

9 
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enthalt: 
eine  bildformende  Flache  (16); 
eine  den  Flussigentwickler  verwendende 

Einrichtung  (20,  22)  zum  Bilden  eine 
Flussigtonerbildes  mit  einem  Flussigabschnitt, 
der  die  Tragerfltissigkeit  enthalt,  und  mit  einem 
Feststoffabschnitt,  der  Tonerteilchen  enthalt, 
und  zwarauf  der  bildformenden  Flache; 

eine  Einrichtung  (28,  30)  zum  Konzentrie- 
ren  des  Flussigtonerbildes  durch  Kompaktieren 
des  Feststoff-Abschnitts  des  Flussigtonerbildes 
und  durch  Entfernen  der  Tragerfltissigkeit  aus 
demselben,  und 

eine  Einrichtung  zum  Ubertragen  des 
Flussigtonerbildes  auf  ein  endgtiltiges  Substrat, 
dadurch  gekennzeichnet,  daft 

die  Einrichtung  zum  Konzentrieren  eine 
Vorrichtung  (30)  zum  Erhohen  des  nichtfltichti- 
gen  Feststoff-Prozentsatzes  des  genannte 
Flussigtonerbildes  auf  den  Bereich  zwischen  ca. 
20  und  35%  enthalt,  und 

die  Vorrichtung  eine  Einrichtung  zum 
Ubertragen  des  Flussigtonerbildes  auf  ein  Zwi- 
schentibertragungsteil  (40)  vor  dem  Ubertragen 
auf  das  endgtiltige  Substrat  enthalt. 

17.  Vorrichtung  nach  irgendeinem  der  Anspruche  12 
bis  16,  beiderdie  genannte  Einrichtung  (30)  zum 
Konzentrieren  eine  Vorrichtung  enthalt,  urn  das 
gleichzeitige  Anlegen  eines  elektrischen  Feldes 
zum  Kompaktieren  des  Feststoffanteils  des  Bil- 
des  und  zum  Ausuben  eines  mechanischen 
Druckes  zum  Entfernen  der  Flussigkeit  aus  dem 
Bild  zu  bewirken. 

18.  Vorrichtung  nach  irgendeinem  der  Anspruche  12 
bis  17,  beiderdie  Einrichtung  zum  Konzentrieren 
eine  elektrisch  angetriebene  Quetsch-  oder 
Gummiwalze  (30)  aufweist,  welche  gegen  die 
bildformende  Flache  gedrtickt  wird. 

19.  Vorrichtung  nach  irgendeinem  der  Anspruche  12 
bis  18,  bei  der  der  genannte  Feststoff-Prozent- 
satz  unterca.  30%  liegt. 

20.  Vorrichtung  nach  irgendeinem  der  Anspruche  12 
bis  19,  bei  der  der  genannte  Feststoff-Prozent- 
satz  bei  ca.  25%  liegt. 

21.  Vorrichtung  nach  irgendeinem  der  Anspruche  12 
bis  20  mit  einer  optischen  Strahlungseinrichtung 
(29),  urn  sowohl  Bild-  als  auch  Hintergrundberei- 
che  vor  der  Ubertragung  des  Bildes  auf  das  Zwi- 
schentibertragungsteil  zu  entladen. 

22.  Vorrichtung  nach  Anspruch  21,  bei  der  die  opti- 
sche  Strahlungseinrichtung  wenigstens  eine  lich- 
temittierende  Diode  aufweist. 

23.  Vorrichtung  nach  Anspruch  21  oder  Anspruch  22, 
bei  der  die  optische  Strahlungseinrichtung  we- 
nigstens  zwei  Strahlungsquellen  enthalt,  die  un- 
terschiedliches  farbiges  Licht  ausstrahlen. 

5 

Revendications 

1.  Procede  pour  transferer  une  image  de  toner  liqui- 
10  de  qui  comprend  une  partie  liquide  contenant  un 

porteur  liquide  et  une  partie  solide  contenant  des 
particules  de  toner  polymere  pigmente,  essen- 
tiellement  insolubles  dans  le  porteur  liquide  a 
temperature  ambiante,  ledit  procede  de  transfert 

15  servant  a  transferer  une  image  de  toner  liquide 
d'une  surface  de  formation  d'image  a  un  support 
final  et  comprenant  les  etapes  consistant  a: 

-  concentrer  I'image  de  toner  liquide  jusqu'a 
obtenir  un  pourcentage  donne  de  solides 

20  non  volatils  grace  a  une  compression  de  sa 
partie  sol  ide  et  u  ne  el  i  mination  du  porteur  I  i- 
quide,  et 

-  transferer  I'image  de  toner  liquide  sur  le 
support  final,  caracterise  en  ce  que: 

25  -  I'image  de  toner  liquide  est  transferee  sur 
un  element  de  transfert  intermediaire  avant 
le  transfert  de  I'image  de  toner  liquide  sur 
le  substrat  final,  et 

-  I'image  de  toner  liquide  est  chauffee  sur 
30  I'element  de  transfert  intermediaire  jusqu'a 

une  temperature  donnee  au  moins  aussi 
elevee  que  la  temperature  elevee  a  laquelle 
les  particules  de  toner  et  le  porteur  liquide 
formentsensiblement  une  phase  unique  au 

35  pourcentage  donne  de  solides. 

2.  Procede  selon  la  revendication  1  ,  dans  lequel  la- 
dite  phase  unique  est  une  phase  liquide. 

40  3.  Procede  selon  la  revendication  1  ,  dans  lequel  la- 
dite  etape  de  concentration  sert  a  augmenter  le- 
dit  pourcentage  de  solides  jusqu'a  une  valeur 
pour  laquelle  il  ne  peut  pas  se  produire  de  sepa- 
ration  de  phases. 

45 
4.  Procede  selon  la  revendication  1  ,  dans  lequel  le- 

dit  pourcentage  de  solides  est  superieur  a  envi- 
ron  20  %. 

so  5.  Procede  pour  transferer  une  image  de  toner  liqui- 
de  comprenant  une  partie  solide  et  une  partie  li- 
quide  d'une  surface  de  formation  d'image  a  un 
support  final,  qui  comprend  les  etapes  consistant 
a: 

55  -  concentrer  I'image  de  toner  liquide  grace  a 
une  compression  de  sa  partie  solide  et  une 
elimination  du  porteur  liquide,  et 

-  transferer  I'image  de  toner  liquide  sur  le 

10 
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support  final,  caracterise  en  ce  qu'il 
comprend  I'etape  consistant  a: 

-  transferer  I'image  de  toner  liquide  sur  un 
element  de  transfert  intermediaire  apres 
I'etape  de  concentration  et  avant  I'etape  de 
transfert, 

et  dans  lequel  I'etape  de  concentration  concentre 
I'image  de  telle  sorte  que  I'image  ait  un  pourcen- 
tage  de  solides  non  volatils  compris  entre  20  et 
35  %. 

6.  Procede  selon  I'une  quelconque  des  precedentes 
revendications  dans  lequel  ladite  etape  de 
concentration  comprend  I'application  simultanee 
d'un  champ  electrique  pour  comprimer  la  partie 
solide  de  I'image  et  d'une  pression  mecanique 
pour  eliminer  le  liquide  de  I'image. 

7.  Procede  selon  I'une  quelconque  des  precedentes 
revendications  dans  lequel  ledit  pourcentage  de 
solides  est  inferieur  a  environ  30  %. 

8.  Procede  selon  I'une  quelconque  des  precedentes 
revendications  dans  lequel  ledit  pourcentage  de 
solides  est  d'environ  25  %. 

9.  Procede  selon  I'une  quelconque  des  precedentes 
revendications  dans  lequel  ladite  etape  de 
concentration  precede  ladite  etape  de  transfert 
de  I'image  liquide  sur  I'element  de  transfert  inter- 
mediaire. 

partie  solide  de  I'image  de  toner  liquide  et 
elimination  du  porteur  liquide  pour  former 
une  image  liquide  ayant  un  pourcentage 
donne  de  solides  non  volatils,  et 

5  -  un  moyen  pour  transferer  I'image  de  toner 
liquide,  apres  chauffage  de  celle-ci,  sur  un 
support  final  (42), 
caracterise  en  ce  que  lesdites  particules  de 
toner  forment  sensiblement  une  phase  uni- 

10  que  avec  le  porteur  liquide  a  une  tempera- 
ture  elevee,  et  en  ce  qu'il  comprend: 

-  un  moyen  pour  transferer  I'image  de  toner 
liquide  sur  un  element  de  transfert  interme- 
diaire  (40)  apres  la  concentration  de  celle- 

15  ci,  et 
-  un  moyen  pour  chauffer  I'image  de  toner  li- 

quide  sur  I'element  de  transfert  intermediai- 
re  jusqu'a  une  temperature  donnee  au 
moins  aussi  elevee  que  celle  a  laquelle  les 

20  particules  de  toner  et  le  porteur  liquide  for- 
ment  sensiblement  une  phase  unique  au 
pourcentage  de  solides  donne. 

13.  Appareil  selon  la  revendication  12,  dans  lequel 
25  ladite  phase  unique  est  une  phase  liquide. 

14.  Appareil  selon  la  revendication  12  ou  13,  dans  le- 
quel  ledit  moyen  de  concentration  sert  a  augmen- 
ter  ledit  pourcentage  de  solides  jusqu'a  une  va- 

30  leur  pour  laquelle  il  ne  peut  passe  produirede  se- 
paration  de  phases. 

1  0.  Procede  selon  I'une  quelconque  des  precedentes 
revendications,  comprenant  egalement  I'etape 
d'irradiation  de  I'image  avec  un  rayon  nement  op- 
tique. 

15.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  12  a  14,  dans  lequel  ledit  pourcentage  de 

35  solides  est  superieur  a  environ  20  %. 

16.  Appareil  de  formation  d'image  utilisant  un  deve- 
loppeur  liquide,  ledit  appareil  comprenant: 

-  une  surface  de  formation  d'image  (16), 
40  -  des  moyens  (20,  22)  qui  utilisent  ledit  deve- 

loppeur  liquide  pour  former  une  image  de 
toner  liquide,  comprenant  une  partie  liquide 
contenant  un  porteur  liquide  et  une  partie 
solide  contenant  des  particules  de  toner, 

45  sur  ladite  surface  de  formation  d'image, 
-  des  moyens  (28,  30)  pour  concentrer  I'ima- 

ge  de  toner  liquide  par  compression  de  la 
partie  liquide  de  celle-ci  et  elimination  du 
porteur  liquide,  et 

so  -  un  moyen  pour  transferer  I'image  de  toner 
liquide  sur  un  support  final  (42), 
caracterise  en  ce  que  : 

-  le  moyen  de  concentration  comprend  un 
moyen  (30)  pouraugmenterle  pourcentage 

55  de  solides  non  volatils  de  ladite  image  de 
toner  liquide  jusqu'a  entre  20  %  et  35  %, 

-  et  en  ce  que  ledit  appareil  comprend  egale- 
ment  un  moyen  pour  transferer  I'image  de 

11.  Procede  selon  la  revendication  10,  dans  lequel 
ledit  rayonnement  optique  contient  un  rayonne- 
ment  provenant  d'au  moins  deux  sources  de  40 
rayonnement  qui  emettent  des  lumieres  de  cou- 
leur  differente. 

12.  Appareil  de  formation  d'image  utilisant  un  deve- 
loppeur  liquide  contenant  un  porteur  liquide  et  45 
des  particules  de  toner  polymere  pigmente  qui 
sont  essentiellement  insolubles  dans  le  porteur  li- 
quide  a  temperature  ambiante,  I'appareil 
comprenant: 

-  une  surface  de  formation  d'image  (16),  so 
-  des  moyens  (20,  22)  qui  utilisent  ledit  deve- 

loppeur  liquide  pour  former  une  image  de 
toner  liquide,  comprenant  une  partie  liquide 
contenant  un  porteur  liquide  et  une  partie 
solide  contenant  des  particules  de  toner,  55 
sur  ladite  surface  de  formation  d'image, 

-  des  moyens  (28,  30)  pour  concentrer  I'ima- 
ge  de  toner  liquide  par  compression  de  la 

11 
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toner  liquide  sur  un  element  de  transfert  in- 
termediaire  (40)  avant  son  transfert  sur  le 
support  final. 

17.  Appareil  selon  I'une  quelconque  des  revendica-  5 
tions  1  2  a  1  6,  dans  lequel  ledit  moyen  de  concen- 
tration  (30)  comprend  un  moyen  pour  effectuer 
I'application  simultanee  d'un  champ  electrique 
afin  de  comprimer  la  partie  solide  de  I'image  et 
d'une  pression  mecanique  afin  d'eliminer  le  liqui-  10 
de  de  I'image. 

18.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  2  a  1  7,  dans  lequel  ledit  moyen  de  concen- 
tration  comprend  un  rouleau  en  caoutchouc  (30),  15 
electrif  ie,  pousse  contre  ladite  surface  de  forma- 
tion  d'image. 

19.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  12  a  18,  dans  lequel  ledit  pourcentage  de  20 
solides  est  inferieur  a  environ  30  %. 

20.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  12  a  19,  dans  lequel  ledit  pourcentage  de 
solides  est  d'environ  25  %.  25 

21.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  12  a  20,  comprenant  egalement  un  moyen 
(29)  de  rayonnement  optique  destine  a  decharger 
a  la  fois  I'image  et  les  regions  d'arriere-plan  avant  30 
le  transfert  de  I'image  sur  ledit  element  de  trans- 
fert  intermediaire. 

22.  Appareil  selon  la  revendication  21,  dans  lequel 
ledit  moyen  de  rayonnement  optique  comprend  35 
au  moins  une  diode  emettrice  de  lumiere. 

23.  Appareil  selon  la  revendication  21  ou  la  revendi- 
cation  22,  dans  lequel  ledit  moyen  de  rayonne- 
ment  optique  comprend  au  moins  deux  sources  40 
de  rayonnement  qui  emettent  des  lumieres  de 
couleur  differente. 
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