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(54)  An electrostatographic  printer  for  forming  a  toner  image  onto  a  receptor  element  web. 

(57)  An  electrostatographic  printer  for  forming  a 
toner  image  onto  a  receptor  element  (12)  is 
described.  The  printer  comprises  :  (i)  at  least 
one  toner  image-producing  electrostatographic 
station  comprising  rotatable  endless  surface 
means  (24)  onto  which  a  toner  image  can  be 
formed,  means  for  forming  an  electrostatic  la- 
tent  image  on  the  endless  surface  means  and  a 
developing  unit  (32)  for  depositing  electrostati- 
cally  charged  toner  particles  onto  the  electro- 
static  latent  image  ;  (ii)  means  for  conveying  a 
receptor  element  (12)  past  the  image-producing 
station  ;  and  (iii)  transfer  means  (38)  for  trans- 
ferring  the  toner  image  on  the  rotatable  surface 
means  (24)  onto  the  receptor  element  web  (12). 
The  printer  is  characterised  in  that  the  develop- 
ing  unit  (32)  is  selectively  moveable  between  an 
operative  position  and  a  non-operative  position 
while  the  endless  surface  means  (24)  rotates. 
The  printer  avoids  smudging  on  the  first  few 
prints  produced  by  the  printer. 

Fig.  2 a  
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Field  of  the  invention 

This  invention  relates  to  an  electrostatographic 
printer  for  forming  an  image  onto  a  receptor  element 
and  to  a  method  of  operating  such  a  printer.  In  partic- 
ular,  this  invention  relates  to  an  electrostatographic 
printer,  especially  such  a  printer  as  is  capable  of  print- 
ing  colour  images  for  professional  purposes  as  a  cost 
effective  alternative  to  conventional  printing  of  short 
to  medium  sized  runs. 

Background  of  the  invention 

Electrostatographic  printing  operates  according 
to  the  principles  and  embodiments  of  non-impact 
printing  as  described,  eg,  in  "Principles  of  Non-Impact 
Printing"  by  Jerome  L  Johnson  (1986)  -  Palatino 
Press  -  Irvine  CA,  92715  USA). 

Electrostatographic  printing  includes  electro- 
graphic  printing  in  which  an  electrostatic  charge  is  de- 
posited  image-wise,  e.g.  by  ionography,  on  a  dielec- 
tric  recording  member  as  well  as  electrophotographic 
printing  in  which  an  overall  electrostatically  charged 
photoconductive  dielectric  recording  member  is  im- 
age-wise  exposed  to  conductivity  increasing  radia- 
tion  producing  thereby  a  "direct"  or  "reversal"  toner- 
developable  charge  pattern  on  the  recording  mem- 
ber.  "Direct"  development  is  a  positive-positive  devel- 
opment,  and  is  particularly  useful  for  reproducing  pic- 
tures  and  text.  "Reversal"  development  is  of  interest 
in  or  when  from  a  negative  original  a  positive  repro- 
duction  has  to  be  made  or  vice-versa,  or  when  the  ex- 
posure  derives  from  an  image  in  digital  electrical  sig- 
nal  form,  wherein  the  electrical  signals  modulate  a 
laser  beam  or  the  light  output  of  light-emitting  diodes 
(LEDs).  It  is  advantageous  with  respect  to  a  reduced 
load  of  the  electric  signal  modulated  light  source  (las- 
er  or  LEDs)  to  record  graphic  information  (eg  printed 
text)  in  such  a  way  that  the  light  information  corre- 
sponds  with  the  graphic  characters  so  that  by  "rever- 
sal"  development  in  the  exposed  area  of  a  photocon- 
ductive  recording  layer,  toner  can  be  deposited  to  pro- 
duce  a  positive  reproduction  of  the  electronically  stor- 
ed  original.  In  high  speed  electrostatographic  printing 
the  exposure  derives  practically  always  from  elec- 
tronically  stored,  ie  computer  stored  information. 

In  the  electrophotographic  art,  an  electrostato- 
graphic  single-pass  multiple  station  multi-colour  prin- 
ter  is  known,  in  which  an  image  is  formed  on  a  pho- 
toconductive  belt  and  is  then  transferred  to  a  paper 
receiving  sheet  or  web  whereon  the  toner  image  is 
fixed,  whereupon  the  web  is  usually  cut  into  sheets 
containing  the  desired  print  frame. 

In  an  alternative  printer,  toner  images  are  trans- 
ferred  to  an  insulating  beltfrom  distinct  image  forming 
stations  and  are  then  transferred  to  the  receiving 
sheet  or  web  and  fixed  thereon. 

In  United  States  patent  No.  US  3694073  (Bha- 

gat  /  Xerox  Corporation),  there  is  described  an  elec- 
trostatographic  printer  for  forming  an  image  onto  a 
web.  The  printer  comprises  a  plurality  of  toner  image- 
producing  stations  each  comprising  a  photoconduc- 

5  tive  drum  as  an  electrostatic  image  element,  onto 
which  a  toner  image  can  be  formed,  means  for  form- 
ing  an  electrostatic  latent  image  on  each  drum  and  a 
developing  unit  for  depositing  toner  onto  the  electro- 
static  latent  image  to  render  the  image  visible  and 

10  transferable.  The  printer  further  includes  means  for 
conveying  a  web  past  the  image-producing  stations 
and  transfer  means  for  transferring  the  toner  image 
on  the  drum  onto  the  web. 

In  a  printer  in  which  the  developing  unit  brings  to- 
rs  ner  particles  into  contact  with  the  electrostatic  imag- 

ing  element,  for  example  in  the  form  of  a  drum  or  an 
endless  belt,  there  will  still  be  contact  with  the  toner 
in  the  non-printing  stage  and  toner  adhering  to  the  im- 
aging  element  web  becomes  transferred  to  the  recep- 

20  tor  element  as  the  printing  process  is  started,  result- 
ing  in  smudging  on  the  first  few  prints.  This  problem 
occurs  for  example  when  the  printer  is  not  printing  for 
a  certain  period  of  time. 

We  have  discovered  that  a  solution  to  this  prob- 
25  lem  is  provided  if  the  developing  unit  is  selectively 

moveable  between  an  operative  position  and  a  non- 
operative  position  while  the  drum  rotates,  thereby 
enabling  the  developing  unit  to  be  located  in  a  position 
out  of  contact  with  the  drum  when  the  printer  is  not  in 

30  use. 

Summary  of  the  invention 

Thus,  according  to  a  first  aspect  of  the  present  in- 
35  vention  there  is  provided  an  electrostatographic  prin- 

ter  for  forming  an  image  onto  a  receptor  element, 
which  printer  comprises: 

(i)  at  least  one  toner  image-  producing  electrosta- 
tographic  station  comprising  rotatable  endless 

40  surface  means  onto  which  a  toner  image  can  be 
formed,  means  for  forming  an  electrostatic  latent 
image  on  the  endless  surface  means  and  a  de- 
veloping  unit  for  depositing  electrostatically 
charged  toner  particles  onto  the  electrostatic  la- 

45  tent  image; 
(ii)  means  for  conveying  a  receptor  element  in  the 
form  of  a  web  past  the  image-producing  station; 
and 
(iii)  transfer  means  for  transferring  the  toner  im- 

50  age  on  the  rotatable  surface  means  onto  the  re- 
ceptor  element  web, 
characterised  in  that  the  developing  unit  is  selec- 
tively  moveable  between  an  operative  position 
and  a  non-operative  position  while  the  endless 

55  surface  means  rotates. 
According  to  a  second  aspect  of  the  invention, 

there  is  provided  a  method  of  operating  an  electrosta- 
tographic  printer  comprising  the  steps  of: 
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forming  an  electrostatic  latent  image  on  rotatable 
endless  surface  means  at  at  least  one  image-produc- 
ing  electrostatographic  station; 
depositing  electrostatically  charged  toner  particles 
from  a  developing  unit  onto  the  electrostatic  latent  im- 
age  on  to  form  a  toner  image  on  the  rotatable  endless 
surface  means; 
conveying  a  receptor  element  in  the  form  of  a  web 
past  the  image-  producing  station;  and 
transferring  the  toner  image  on  the  rotatable  surface 
means  onto  the  receptor  element  web  to  form  an  im- 
age  thereon, 
characterised  by  selectively  moving  the  developing 
unit  between  an  operative  position  and  a  non-opera- 
tive  position  while  the  endless  surface  means  rotates. 

By  "operative  position"  is  meant  in  the  present  in- 
vention  that  the  developing  unit  is  present  in  a  posi- 
tion  in  which  toner  particles  from  the  developing  unit 
can  deposit  onto  the  surface  of  the  endless  surface 
means  by  physical  contact  and/or  by  attraction  by 
electrostatic  charges  present  thereon.  In  a  "non-op- 
erative"  position  the  distance  between  the  toner 
source  of  the  developing  unit  and  the  surface  is  in- 
creased  so  that  toner-deposition  onto  the  surface  can 
no  longer  take  place. 

Preferably  the  printer  is  in  the  form  of  a  multi-sta- 
tion  printer  comprising  a  plurality  of  said  image-pro- 
ducing  stations,  the  printer  including  means  for  con- 
veying  the  receptor  element  web  in  succession  past 
each  of  the  image-producing  stations.  However,  the 
invention  is  equally  applicable  to  printers  comprising 
only  a  single  image-producing  station. 

Usually,  the  rotatable  endless  surface  means 
comprises  a  belt  or  the  circumferential  surface  of  a 
drum,  especially  a  belt  or  drum  which  has  a  photocon- 
ductive  surface.  In  the  following  general  description, 
reference  is  made  to  a  drum,  but  it  is  to  be  understood 
that  such  references  are  also  applicable  to  endless 
belts  or  to  any  other  form  of  endless  surface  means. 

Each  toner  image-producing  electrostatographic 
station  preferably  comprises  means  for  charging  the 
surface  of  the  drum,  and  usually  the  surface  of  the 
drums  at  all  the  image-producing  stations  are 
charged  to  the  same  polarity.  Using  photoconductors 
of  the  organic  type,  it  is  most  convenient  to  charge  the 
surface  of  the  drums  to  a  negative  polarity  and  to  de- 
velop  the  latent  image  formed  thereon  in  reversal  de- 
velopment  mode  by  the  use  of  a  negatively  charged 
toner. 

The  means  for  image-wise  exposing  the  charged 
surface  of  the  drum  or  belt  may  comprise  an  array  of 
image-wise  modulated  light-emitting  diodes  or  take 
the  form  of  a  scanning  laser  beam. 

The  toner  will  usually  be  in  dry  particulate  form, 
but  the  invention  is  equally  applicable  where  the  toner 
particles  are  present  as  a  dispersion  in  a  liquid  carrier 
medium  forming  a  so-called  electrophoretic  develop- 
er. 

In  one  convenient  embodiment,  each  developing 
unit  comprises  a  driven  rotatable  magnetic  develop- 
ing  brush  in  contact  with  the  drum  in  the  operative 
position  of  the  developing  unit.  The  position  and/or 

5  the  speed  of  this  brush  relative  to  the  drum  surface 
may  be  adjustable  thereby  to  optimise  the  develop- 
ment  results.  Thus  it  is  preferred  that  the  developing 
brush  is  adjustably  mounted  within  the  developing 
unit,  enabling  it  to  be  moved  radially  towards  or  away 

10  from  the  drum. 
The  developing  unit  conveniently  comprises  a 

housing,  pivotally  mounted  on  aframe  member  of  the 
printer  on  which  the  drum  is  carried.  Preferably,  the 
developing  unit  comprises  means  for  mixing  toner 

15  particles  and  carrier  particles  in  the  housing  of  the 
unit  in  both  the  operative  and  the  non-operative  pos- 
itions. 

Although  a  developing  unit  operating  with  a  mag- 
netic  brush  is  a  favoured  device  in  many  commercial 

20  electrostatographic  copiers  and  printers,  alternatives 
thereto  have  been  proposed  such  as  "touchdown"  or 
"impression"  development  systems  some  of  them  be- 
ing  discussed  in  United  States  patent  US  4271249 
and  US  5012288.  In  a  typical  touchdown  develop- 

25  ment  system  (see  United  States  patent  US  3739748) 
a  cylindrical  or  endless  applicator  called  a  donor 
member  is  rotated  so  that  its  surface  can  be  present- 
ed  to  the  moving  surface  of  a  photoconductive  drum 
bearing  an  electrostatic  latent  image  thereon.  Posi- 

30  tioned  about  the  periphery  of  the  donor  member  are 
a  number  of  processing  stations  including  a  toner 
loading  station,  at  which  toner  is  deposited  on  the  do- 
nor  member  surface;  an  agglomerate  removal  station 
of  which  toner  agglomerates  are  removed  from  the  to- 

35  ner  layer  retained  on  the  surface  of  the  donor  mem- 
ber;  a  charging  station  at  which  a  uniform  charge  is 
placed  on  the  toner  particles  retained  on  the  donor 
surface;  a  clean  up  or  levelling  station  at  which  the  to- 
ner  layer  is  converted  into  one  uniform  thickness  and 

40  at  which  toner  agglomerates  not  removed  by  the  ag- 
glomerate  removing  station  are  removed;  a  develop- 
ment  station  at  which  the  toner  particles  carried  by 
the  donor  member  are  presented  to  the  imaged  pho- 
toconductor  for  image  development;  a  cleaning  sta- 

45  tion  at  which  neutralizing  charge  is  placed  upon  the 
residual  toner  particles  on  the  donor  member  and  a 
cleaning  member  which  removes  residual  toner  from 
the  peripheral  surface  of  the  donor  member,  where- 
from  the  removed  toner  may  be  recycled  for  use  in  a 

so  further  printing  cycle. 
Another  useful  development  system  which  can 

be  used  in  an  electrostatographic  printer  according  to 
the  present  invention,  comprises  a  developing  unit 
known  as  a  "jump-over  development  system"  or  as  a 

55  "toner  projection  system"  -  see  e.g.  Electrophotogra- 
phy  Fourth  International  Conference,  November  16- 
18,  1981  Washington  D.C.,  edited  by  S.W.  Ing,  M.D. 
Tabak  and  W.E.  Haas  Society  of  Photographic  Scien- 
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tists  and  Engineers  (SPSE)  7003  Kilworth  Lane, 
Springfield,  Virginia,  USA,  and  United  States  patent 
US  4370049. 

A  survey  of  developing  methods  for  use  in  elec- 
trophotography  including  the  above  defined  methods  5 
and  others  is  given  in  the  periodical  Bild  und  Ton  39 
(1986)  4,  p.  112-116. 

In  one  embodiment  of  the  invention,  the  receptor 
element  web  may  constitute  a  final  support  for  the  to- 
ner  images  and  is  unwound  from  a  roll,  fixing  means  10 
being  provided  for  fixing  the  transferred  images  on 
the  web.  In  this  embodiment,  the  printer  may  further 
comprise  a  roll  stand  for  unwinding  a  roll  of  web  to  be 
printed  in  the  printer,  and  a  web  cutter  for  cutting  the 
printed  web  into  sheets.  The  drive  means  for  the  web  15 
may  comprise  one  or  more  drive  rollers,  preferably  at 
least  one  drive  roller  being  positioned  downstream  of 
the  image-  producing  stations  and  a  brake  or  at  least 
one  drive  roller  being  positioned  upstream  of  the  im- 
age-producing  stations.  20 

Preferably  the  web  is  conveyed  through  the  prin- 
ter  at  a  speed  of  from  5  cm/sec  to  50  cm/sec  and  the 
tension  in  the  web  at  each  image-  producing  station 
preferably  lies  within  the  range  of  0.2  to  2.0  N/cm  web 
width.  25 

In  an  alternative  embodiment  of  the  invention, 
the  receptor  element  web  is  a  temporary  support  in 
the  form  of  a  tensioned  endless  belt,  and  the  printer 
further  comprises  transfer  means  for  transferring  the 
images  formed  on  the  belt  onto  a  final  support,  fixing  30 
means  being  provided  for  fixing  the  transferred  im- 
ages  on  the  final  support.  In  this  embodiment,  the  fi- 
nal  support  may  also  be  in  the  form  of  a  web  or  it  may 
be  in  sheet  form. 

Adherent  contact  of  the  toner  receiving  web  with  35 
the  drum  may  be  such  that  the  movement  of  the  web 
controls  the  peripheral  speed  of  the  drum  in  syn- 
chronism  with  the  movement  of  the  web.  This  adher- 
ent  contact  may  be  obtained  at  least  partly  by  guiding 
means,  for  example  freely  rotating  rollers,  positioned  40 
to  define  a  wrapping  angle  with  respect  to  the  drum, 
preferably  a  wrapping  angle  of  from  5°  to  30°,  prefer- 
ably  from  1  0°  to  20°.  The  guiding  means  contacts  the 
web  on  the  side  thereof  opposite  to  that  on  which  the 
toner  images  are  transferred.  The  guiding  means  are  45 
preferably  guiding  rollers  but  may,  for  example,  alter- 
natively  be  formed  by  stationary  air-bearings. 

The  transfer  means  is  in  the  form  of  a  corona  dis- 
charge  device  which  sprays  charged  particles  having 
a  charge  opposite  to  that  of  the  toner  particles.  The  50 
supply  current  fed  to  the  corona  discharge  device  is 
preferably  within  the  range  of  1  to  10  nA/cm  web 
width,  most  preferably  from  2  to  5  nA/cm  web  width, 
depending  upon  the  paper  characteristics  and  will  be 
positioned  at  a  distance  of  from  3  mm  to  1  0  mm  from  55 
the  path  of  the  web. 

Where  the  printer  is  a  multi-station  printer,  the  de- 
veloping  units  at  the  plurality  of  image-  producing  sta- 

tions  may  be  linked  together  for  simultaneous  move- 
ment  between  the  operative  and  non-operative  posi- 
tions. 

The  printer  may  further  comprise  reciprocating 
drive  means  for  moving  the  or  each  developing  unit 
between  the  operating  and  non-operating  positions. 

The  drive  means  for  moving  the  or  each  develop- 
ing  unit  between  the  operating  and  non-operating 
position  may  be  a  linear  actuator  such  as  a  linear 
electric  motor  but  may  be  any  kind  of  actuator  means 
for  linear  reciprocal  movement,  e.g.  a  pneumatic  de- 
vice. 

As  an  alternative,  each  of  the  printing  stations  is 
provided  with  its  own  reciprocating  motion  mecha- 
nism  for  individually  positioning  each  developing  unit. 

Preferably,  the  printer  according  to  the  invention 
further  comprises  control  means  for  controlling  the 
timed  relationship  between  movement  of  the  or  each 
developing  unit  and  operation  of  the  printer.  This  con- 
trol  means  is  preferably  such  as  to  enable  the  or  each 
developing  unit  to  be  moved  out  of  the  operative  pos- 
ition  before  the  drum  stops  rotating.  Thus,  at  the  end 
of  a  printing  run,  the  developing  unit  can  be  moved 
away  from  the  drum  while  the  latter  is  still  rotating, 
the  rotation  of  the  drum  and  the  synchronous  move- 
ment  of  the  web  being  stopped  after  the  drum  has  ro- 
tated  sufficiently  that  any  latent  image  carried  there- 
on  has  been  erased.  The  developing  unit  then  prefer- 
ably  remains  at  a  distance  from  the  drum  sufficient  to 
avoid  toner  deposition  on  the  drum,  while  the  printer 
is  not  printing.  Additionally,  or  alternatively,  the  con- 
trol  means  enable  the  drum  to  start  rotating  before  the 
or  each  developing  unit  is  moved  into  the  operative 
position.  Thus,  it  is  not  possible  for  toner  to  be  trans- 
ferred  to  the  drum  and  thence  to  the  web  until  the 
drum  has  rotated  sufficiently  to  have  any  residual  im- 
age  erased  therefrom  and  a  new  latent  image  formed 
thereon. 

Preferably,  the  printer  according  to  the  invention 
comprises  means  to  bring  the  or  each  developing  unit 
into  a  service  position  in  which  the  developing  unit 
can  be  removed  from  the  printer. 

The  printer  construction  according  to  the  inven- 
tion  is  particularly  advantageous  where  the  printer  is 
a  multi-colour  printer  comprising  magenta,  cyan,  yel- 
low  and  black  printing  stations.  Thus  the  printer  may 
be  a  multi-colour  printer  comprising  a  plurality  of  de- 
veloping  units  wherein  the  printer  contains  means  to 
put  at  least  one  of  the  developing  units  into  an  oper- 
ative  position  while  one  or  more  other  developing 
units  remain  in  a  non-operative  position. 

Printers  as  described  and  claimed  in  the  unpub- 
lished  European  patent  applications  EP-A-629924 
and  EP-A-631  204  filed  on  18  June  1993(Xeikon  NV) 
which  are  suitable  for  multi-colour  printing  e.g.  with 
magenta,  cyan,  yellow  and  black  toner  can  be  modi- 
fied  to  become  printers  within  the  scope  of  the  pres- 
ent  invention  by  including  therein  means  for  bringing 

4 
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their  several  developing  units  selectively  in  operative 
and  non-operative  position  as  described  herein. 

Preferred  embodiments  of  the  invention 

The  invention  will  now  be  further  described,  pure- 
ly  by  way  of  example,  by  reference  to  the  accompa- 
nying  drawings  in  which: 

Figure  1  represents  a  cross-sectional  drawing  of 
one  of  the  printing  stations  of  an  electrophoto- 
graphic  single-pass  multiple  station  printer  ac- 
cording  to  the  invention; 
Figure  2a  shows  the  same  printing  station  as  in 
Figure  1  with  the  developing  unit  in  a  first  "non- 
operative"  position; 
Figure  2b  shows  the  developing  unit  in  a  second 
"non-operative  position";  and 
Figure  3  shows  schematically  an  electrostato- 
graphic  single-pass  multiple  station  printer  con- 
taining  four  printing  stations. 
In  Figure  1  a  single  printing  station  of  an  electro- 

photographic  single-pass  multiple  station  printer  is 
represented  by  cross-sectional  drawing.  The  printing 
station  comprises  a  cylindrical  drum  24  having  a  pho- 
toconductive  outer  surface  26.  Circumferentially  ar- 
ranged  around  the  drum  24  there  is  a  main  corotron 
or  scorotron  charging  device  28  capable  of  uniformly 
charging  the  drum  surface  26,  for  example  to  a  poten- 
tial  of  about  -600  volt,  an  exposure  station  30  which 
may,  for  example,  be  in  the  form  of  a  scanning  laser 
beam  or  an  LED  array,  which  will  image-wise  and 
line-wise  expose  the  photoconductive  drum  surface 
26  causing  the  charge  on  the  latter  to  be  selectively 
reduced,  for  example  to  a  potential  of  about  -250  volt, 
leaving  an  image-wise  distribution  of  electrostatic 
charge  to  remain  on  the  drum  surface  26.  This  so-cal- 
led  "latent  image"  is  rendered  visible  by  means  of  a 
developing  unit  32  including  a  driven  magnetic  brush 
33  bringing  a  two-component  developer  in  the  form  of 
a  layer  containing  a  mixture  of  magnetically  suscept- 
ible  carrier  particles  and  toner  particles  into  contact 
with  the  drum  surface  26.  The  developing  unit  32  is 
pivotally  mounted  in  that  it  can  pivot  around  a  shaft  50 
mounted  on  a  frame  member  51  of  the  printer,  ena- 
bling  the  developing  unit  to  be  moved  towards  or  away 
from  the  drum  24. 

In  a  typical  construction  of  the  developing  unit  32 
operating  with  the  two-component  developer,  the 
magnetic  brush  33  is  formed  by  means  of  a  driven  ro- 
tating  sleeve  34  having  stationary  magnets  35  there- 
in,  causing  the  magnetic  brush  33  to  build  up  on  ro- 
tating  sleeve  34,  the  magnetic  brush  33  containing 
magnetically  attracted  carrier  particles  loaded  with 
triboelectrically  attracted  toner  particles  that  transfer 
to  the  electrostatic  image  on  the  drum  surface  26. 

The  housing  52  also  includes,  as  is  known  perse, 
an  actuator  (not  shown)  for  thoroughly  mixing  the  bulk 
of  the  carrier  /  toner  developer. 

The  position,  either  operative  or  non-operative, 
of  the  developing  unit  32  is  obtained  through  a  lever 
mechanism  in  which  a  latch  lever  60  fixedly  united 
with  a  swingable  lever  61  retains  the  right  hand  frame 

5  side  of  developer  unit  housing  52  at  the  centrally  lo- 
cated  touch  point  64.  The  actuation  of  the  lever  mech- 
anism  is  shown  in  Figure  3. 

The  contact  zone  of  the  magnetic  brush  33  with 
the  drum  surface  26  is  adjustable  by  means  of  a 

10  mechanism  containing  a  lead  screw  63  and  nut  62, 
the  latter  being  fixed  to  the  frame  of  the  printer  allow- 
ing  precise  positioning  of  the  magnetic  brush  for  ob- 
taining  optimal  development  results. 

After  development,  the  toner  image  adhering  to 
15  the  drum  surface  26  is  transferred  to  the  moving  web 

12  by  a  transfer  corona  device  38.  The  moving  web 
12  is  in  face-to-face  contact  with  the  drum  surface  26 
over  a  wrapping  angle  to  of  about  15°  determined  by 
the  position  of  the  guiding  rollers  36.  The  charge 

20  sprayed  by  the  corona  device  38,  being  on  the  oppo- 
site  side  of  the  web  to  the  drum,  and  having  a  polarity 
opposite  in  sign  to  that  of  the  charge  on  the  toner  par- 
ticles,  attracts  the  toner  particles  away  from  the  drum 
surface  26  and  onto  the  surface  of  the  web  12. 

25  The  transfer  corona  38  also  serves  to  generate  a 
strong  adherent  force  between  the  web  12  and  the 
drum  surface  26,  causing  the  latter  to  be  rotated  in 
synchronism  with  the  movement  of  the  web  12  and 
urging  the  toner  particles  into  firm  contact  with  the 

30  surface  of  the  web  12.  The  web,  however,  should  not 
tend  to  wrap  around  the  drum  beyond  the  point  dic- 
tated  by  the  positioning  of  a  guide  roller  36  and  there 
is  therefore  provided  circumferentially  beyond  the 
transfer  corona  device  38  a  web  discharge  corona  de- 

35  vice  59  driven  by  alternating  current  and  serving  to 
discharge  the  web  12,  thereby  allowing  the  web  to  be- 
come  released  from  the  drum  surface  26.  The  web 
discharge  corona  device  59  also  serves  to  eliminate 
sparking  as  the  web  leaves  the  surface  26  of  the 

40  drum. 
Thereafter,  the  drum  surface  26  is  pre-charged  to 

a  level  of,  for  example  -580  volt,  by  a  pre-charging 
corotron  or  scorotron  device  40.  The  pre-charging 
makes  the  final  charging  by  the  corona  28  easier. 

45  Thereby  any  residual  toner  which  might  still  cling  to 
the  drum  surface  may  be  more  easily  removed  by  a 
cleaning  unit  42  known  in  the  art.  The  cleaning  unit  42 
includes  an  adjustably  mounted  cleaning  brush  43, 
the  position  of  which  can  be  adjusted  towards  or  away 

so  from  the  drum  surface  26  to  ensure  optimum  clean- 
ing.  The  cleaning  brush  43  is  earthed  or  subject  to 
such  a  potential  with  respect  to  the  drum  24  as  to  at- 
tract  the  residual  toner  particles  away  from  the  drum 
surface  26.  After  cleaning,  the  drum  surface  is  ready 

55  for  another  cycle. 
Figure  2a  illustrates  the  developing  unit  32  in 

"stand-by"  position  (first  non-operative  position),  also 
called  "pre-mixing"  position  before  starting  printing. 

5 
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The  developing  unit  32  is  pivoted  away  from  the  drum 
24  such  that  the  magnetic  brush  33  is  no  longer  touch- 
ing  the  drum  surface  26.  In  the  pre-mixing  position  the 
carrier-toner  bulk  inside  the  housing  52  continues  to 
be  mixed  by  the  actuator  (not  shown). 

Figure  2b  illustrates  a  second  non-operative  pos- 
ition  (servicing  position)  of  the  developing  unit  32  in 
which  after  many  printing  cycles  the  unit  is  pivoted 
further  away  from  the  drum  24  into  a  position  where 
the  unit  can  be  removed  from  the  printer  for  servicing 
purposes.  Outside  the  printer  the  developing  unit  32 
can  be  cleaned  and  re-loaded  with  fresh  carrier-toner 
mixture. 

Figure  3  shows  schematically  an  electrostato- 
graphic  single-pass  multiple  station  printer  containing 
four  printing  stations  A,  B,  C  and  D  with  which  pivot- 
able  developing  units  32A,  32B,  32C  and  32D  are  as- 
sociated  respectively.  By  means  described  below 
these  developing  units  can  be  brought  simultaneous- 
ly  into  one  of  the  above  defined  "working",  "pre-mix- 
ing"  and  "servicing"  positions. 

The  printing  stations  are  arranged  in  a  substan- 
tially  vertical  configuration.  A  web  of  paper  12  un- 
wound  from  a  supply  roller  14  is  conveyed  in  upwards 
direction  pastthe  printing  stations  in  turn.  The  moving 
printing  web  12  is  in  face-to-face  contact  with  each 
drum  24  over  a  wrapping  angle  to  as  shown  in  Figure 
1.  The  web  12  is  conveyed  through  the  printer  by  a 
drive  roller  22  driven  by  a  speed  motor  23  and  tension 
in  the  web  is  controlled  by  a  drive  roller  70  connected 
to  a  torque  motor  71  .  The  brake  1  1  acts  upon  the  sup- 
ply  roller  14  as  a  torque  balancing  element. 

The  developing  units  32A,  32B,  32C  and  32D  are 
each  loaded  with  a  two-component  developer  with 
different  toner,  e.g.  the  units  32A,  32B,  32C  and  32D 
contain  yellow,  magenta,  cyan  and  black  toner  partic- 
les  respectively.  The  developing  units  are  each  pivo- 
tally  movable  around  a  shaft  50  mounted  in  a  bearing 
(not  shown  in  the  drawing)  on  a  frame  member  51  of 
the  printer. 

The  simultaneous  displacement  of  each  of  the 
developing  units  is  controlled  by  control  means  80  for 
controlling  the  timed  relationship  between  movement 
of  the  developing  units  and  the  operation  of  the  prin- 
ter,  in  particular  to  ensure  that  the  drums  24  continue 
to  rotate  while  the  developing  units  32A,  32B,  32C, 
and  32D  are  moved  between  their  operating  and  non- 
operating  positions.  The  control  means  80  controls  a 
linear  electric  motor  56  connected  to  a  common  rod 
54  with  cantilever  elements  57  each  engaged  with  a 
lever  mechanism  comprising  swingable  lever  61  and 
latch  lever  60  fixed  thereto.  The  latch  lever  60  sup- 
ports  the  developing  unit  at  a  centrally  located  touch 
point  64.  By  a  reciprocating  movement  of  the  rod  54 
the  developing  units  are  brought  in  either  operative 
position  ("working"  position  of  Figure  1)  having  a  mag- 
netic  brush  33  in  contact  with  the  drum  24  or  in  non- 
operative  position  including  the  already  mentioned 

"pre-mixing"  position  and  "servicing"  position  (see 
Figure  2a  and  2b). 

As  shown  in  the  above  explained  Figure  3  the 
printer  is  in  the  form  of  a  multi-station  printer  compris- 

5  ing  a  plurality  of  the  image-  producing  stations,  butthe 
invention  is  not  restricted  thereto  and  the  means  for 
selectively  bringing  a  developing  unit  in  operative  or 
non-operative  position  is  equally  applicable  to  prin- 
ters  comprising  only  a  single  image-producing  sta- 

10  tion. 
In  the  case  of  a  multi-station  printer  it  is  not  nec- 

essary  that  all  the  developing  units  are  in  the  same 
position  during  printing  since  only  a  limited  number  of 
colours,  e.g.  only  black,  has  to  applied  and  the  devel- 

15  oping  units  containing  a  non-printing  colour  toner 
have  to  be  in  non-operative  position.  For  example, 
such  may  be  realized  by  swinging  the  cantilever  ele- 
ments  57  out  of  engaging  contact  with  the  swingable 
lever  61. 

20  As  shown  in  Figure  3  the  toner  receiving  web  12 
is  unwound  from  a  roll  14  and  after  transfer  of  several 
toner  images  thereon  the  toner  images  are  fixed  with 
radiant  heat  provided  by  a  fixing  unit  72.  After  fixing 
the  toner  images  the  toner  receiving  web  12  is  cut  by 

25  a  cutting  means  73  to  yield  sheets  containing  the  de- 
sired  image  format  for  receipt  in  a  tray  or  sheet  col- 
lector  74. 

30  Claims 

1.  An  electrostatographic  printer  for  forming  an  im- 
age  onto  a  receptor  element  (12),  which  printer 
comprises: 

35  (i)  at  least  one  toner  image-  producing  electro- 
statographic  station  (A,  B,  C,  D)  comprising 
rotatable  endless  surface  means  (24)  onto 
which  a  toner  i  mage  can  be  formed  ,  means  for 
forming  an  electrostatic  latent  image  on  the 

40  endless  surface  means  and  a  developing  unit 
(32)  for  depositing  electrostatically  charged 
toner  particles  onto  the  electrostatic  latent  im- 
age; 
(ii)  means  (22,  70)  for  conveying  a  receptor 

45  element  in  the  form  of  a  web  (12)  past  the  im- 
age-producing  station  (A,  B,  C,  D);  and 
(iii)  transfer  means  (38)  for  transferring  the  to- 
ner  image  on  the  rotatable  surface  means 
(24)  onto  the  receptor  element  web  (12), 

so  characterised  in  that  the  developing  unit  (32) 
is  selectively  moveable  between  an  operative 
position  and  a  non-operative  position  while 
the  endless  surface  means  (24)  rotates. 

55  2.  A  printer  according  to  claim  1,  wherein  the  rotat- 
able  endless  surface  means  (24)  is  a  drum. 

3.  Aprinteraccordingtoclaim  1  or2,  wherein  the  de- 
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veloping  unit  (32)  comprises  a  driven  rotatable  13.  A  printer  according  to  any  preceding  claim,  corn- 
magnetic  developing  brush  (33)  in  contact  with  prising  means  to  bring  the  developing  unit  (32) 
the  endless  surface  means  (24)  in  the  operative  into  a  service  position  in  which  the  developing 
position  of  the  developing  unit  (32).  unit  can  be  removed  from  the  printer. 

5 
4.  A  printer  according  to  any  preceding  claim,  14.  A  method  of  operating  an  electrostatographic 

wherein  the  developing  unit  comprises  a  housing  printer  comprising  the  steps  of: 
(52),  pivotally  mounted  on  a  frame  member  (51)  forming  an  electrostatic  latent  image  on  rotatable 
of  the  printer  on  which  the  endless  surface  means  endless  surface  means  (24)  at  at  least  one  im- 
(24)  is  carried.  10  age-producing  electrostatographic  station  (A,  B, 

C,  D); 
5.  A  printer  according  to  any  preceding  claim,  in  the  depositing  electrostatically  charged  toner  partic- 

form  of  a  multi-station  printer  comprising  a  plur-  les  from  a  developing  unit  (32)  onto  the  electro- 
ality  of  said  image-  producing  stations  (A,  B,  C,  static  latent  image  on  to  form  a  toner  image  on 
D),  the  printer  including  means  (22,  70)  for  con-  15  said  rotatable  endless  surface  means  (24); 
veying  the  receptor  element  web  (12)  in  succes-  conveying  a  receptor  element  in  the  form  of  a  web 
sion  past  each  of  the  image-producing  stations.  (12)  past  the  image-producing  station  (A,  B,  C, 

D);  and 
6.  A  printer  according  to  claim  5,  wherein  the  devel-  transferring  the  toner  image  on  the  rotatable  sur- 

oping  units  (32)  at  the  plurality  of  image-produc-  20  face  means  (24)  onto  the  receptor  element  web 
ing  stations  are  linked  together  for  simultaneous  (12)  to  form  an  image  thereon, 
movement  between  the  operative  and  non-oper-  characterised  by  selectively  moving  the  develop- 
ative  positions.  ing  unit  (32)  between  an  operative  position  and  a 

non-operative  position  while  the  endless  surface 
7.  A  printer  according  to  any  preceding  claim,  fur-  25  means  (24)  rotates, 

ther  comprising  reciprocating  drive  means  (56) 
for  moving  the  or  each  developing  unit  between 
the  operating  and  non-operating  positions. 

8.  A  printer  according  to  any  preceding  claim,  fur-  30 
ther  comprising  control  means  (80)  for  controlling 
the  timed  relationship  between  movement  of  the 
or  each  developing  unit  and  operation  of  the  prin- 
ter. 

35 
9.  A  printer  according  to  claim  8,  wherein  the  control 

means  enable  the  or  each  developing  unit  to  be 
moved  out  of  the  operative  position  before  the  ro- 
tatable  surface  means  stops  rotating. 

40 
10.  A  printer  according  to  claim  8  or  9,  wherein  the 

control  means  enable  the  rotatable  surface 
means  to  start  rotating  before  the  or  each  devel- 
oping  unit  is  moved  into  the  operative  position. 

45 
11.  A  printer  according  to  any  preceding  claim, 

wherein  the  printer  is  a  multi-colour  printer  com- 
prising  a  plurality  of  developing  units  (32)  where- 
in  the  printer  contains  means  to  put  at  least  one 
of  the  developing  units  (32)  into  an  operative  pos-  50 
ition  while  one  or  more  other  developing  units  re- 
main  in  a  non-operative  position. 

12.  A  printer  according  to  any  preceding  claim, 
wherein  the  developing  unit  comprises  means  for  55 
mixing  toner  particles  and  carrier  particles  in  the 
housing  (52)  of  the  unit  (32)  in  both  the  operative 
and  non-operative  positions. 

veloping  unit  (32)  comprises  a  driven  rotatable 
magnetic  developing  brush  (33)  in  contact  with 
the  endless  surface  means  (24)  in  the  operative 
position  of  the  developing  unit  (32). 

5 
4.  A  printer  according  to  any  preceding  claim, 

wherein  the  developing  unit  comprises  a  housing 
(52),  pivotally  mounted  on  a  frame  member  (51) 
of  the  printer  on  which  the  endless  surface  means 
(24)  is  carried.  10 

5.  A  printer  according  to  any  preceding  claim,  in  the 
form  of  a  multi-station  printer  comprising  a  plur- 
ality  of  said  image-  producing  stations  (A,  B,  C, 
D),  the  printer  including  means  (22,  70)  for  con-  15 
veying  the  receptor  element  web  (12)  in  succes- 
sion  past  each  of  the  image-producing  stations. 

6.  A  printer  according  to  claim  5,  wherein  the  devel- 
oping  units  (32)  at  the  plurality  of  image-produc-  20 
ing  stations  are  linked  together  for  simultaneous 
movement  between  the  operative  and  non-oper- 
ative  positions. 

7.  A  printer  according  to  any  preceding  claim,  fur-  25 

7 
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