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Background  of  the  Invention 

This  invention  relates  to  apparatus  for  scav- 
enging  charged  particles  from  a  developed 
electrostatic  image. 

In  electrography,  it  is  common  to  develop  a 
latent  electrostatic  image  borne  by  a  dielectric  or 
photoconductive  recording  element  by  contact- 
ing  such  image  with  a  developer  mix  comprising 
magnetically  attractive  carrier  particles  and 
pigmented,  thermoplastic  particles,  commonly 
known  as  toner.  When  mixed  together  and 
agitated,  the  toner  and  carrier  particles  become 
triboelectrically  charged  to  opposite  polarities, 
the  polarity  of  the  toner  usually  being  opposite 
that  of  the  electrostatic  image  being  developed. 
When  the  developer  mix  is  applied  to  the  latent 
image  (e.g.  by  a  conventional  magnetic  brush 
applicator),  the  electrostatic  forces  associated 
with  the  image  overcome  the  triboelectric 
attraction  between  toner  and  carrier,  the  result 
being  that  the  toner  is  stripped  from  the  carrier 
and  applied  to  the  image  to  effect  development 
thereof.  Thereafter,  the  partially  denuded  carrier 
particles  are  returned  to  a  developer  sump  to  be 
replenished  with  toner. 

In  conventional  electrographic  developing  ap- 
aaratus,  it  is  common  to  electrically  bias  a 
development  electrode,  positioned  directly  op- 
aosite  and  in  close  proximity  to  the  charge 
mage,  to  a  voltage  intermediate  that  of  the 
mage  and  background  areas  constituting  the 
;harge  image.  For  example,  assuming  those 
mage  areas  which  are  to  be  developed  with 
oner  are  charged  to  a  level  of,  say,  -500  volts, 
md  the  remaining  areas  (i.e.  the  background 
ireas)  are  charged  to  a  level  of,  say,  -50  volts,  the 
ievelopment  electrode  might  be  biased  to  -200 
rolts.  In  this  manner,  the  positively  charged  toner 
)articles  will  be  attracted  more  toward  the 
Ievelopment  electrode  than  toward  the 
>ackground  areas  of  the  electrostatic  image. 
While  this  biasing  scheme  has  the  advantageous 
jffect  of  preventing  the  deposition  of  toner 
>articles  in  the  background  areas  of  the  image,  it 
las  the  undesirable  effect  of  causing  carrier 
•articles  to  deposit  on  such  areas  and  be  carried 
tut  of  the  development  zone  with  the  developed 
mage.  This  so-called  "carrier  pick-up"  has  an 
dverse  effect  on  image  quality  and,  worse  yet, 
an  produce  deleterious  effects  in  the  form  of 
cratches  or  scars  in  the  surface  of  the  recording 
ilement  and  other  copier  components,  such  as 
ransfer  and  fusing  rollers. 

Heretofore,  many  schemes  have  been  devised 
or  scavenging  charged  carrier  particles  from  the 
leveloped  surface  of  an  electrographic  recording 
lement.  For  example,  in  U.S.  Patent  No.  4  349 
70,  there  is  disclosed  a  carrier  scavenging 
pparatus  comprising  an  electrically  conductive 
lember  which  is  positioned  downstream  of  the 
evelopment  zone  in  close  proximity  with  the 
scording  element's  surface.  Means  are  provided 

for  DC  biasing  the  conductive  member  to  a 
voltage  which  renders  it  more  attractive  to  the 
carrier  particles  than  to  the  recording  element.  In 
this  manner,  the  carrier  particles  are  pulled  from 

5  the  recording  element  by  stronger  electrostatic 
forces.  To  remove  the  scavenged  particles  from 
the  biased  scavenging  member,  the  latter  is 
located  relative  to  a  magnetic  brush  applicator  of 
the  rotating  core  variety  such  that  the  particles 

10  are  influenced  by  the  rapidly  changing  magnetic 
field  produced  by  the  rotating  magnetic  core.  As 
the  core  rotates,  the  scavenged  carrier  particles 
are  advanced  by  magnetic  forces  along  the 
surface  of  the  scavenging  member  to  a  position 

15  at  which  they  return  to  the  development  sump 
under  the  force  of  gravity. 

In  scavenging  apparatus  of  the  above  type,  it 
can  be  difficult  to  rid  the  biased  scavenger 
member  from  the  electrostatically-attracted  car- 

20  rier  particles.  This  is  especially  true  when  a  DC 
bias  is  applied  to  the  scavenging  member. 
Moreover,  as  the  scavenging  member  becomes 
contaminated  with  the  scavenged  particles,  the 
applied  bias  becomes  increasingly  less  effective 

25  in  attracting  the  particles  to  the  scavenging 
member. 

ill  Summary  of  the  Invention 

An  object  of  this  invention  is  to  provide 
scavenging  apparatus  of  the  type  described 
which,  upon  scavenging  undesired  charged 

15  particles  from  the  surface  of  the  recording 
element,  is  less  apt  to  become  contaminated  by 
the  scavenged  particles. 

According  to  the  invention,  there  are  provided 
(a)  a  scavenging  grid  comprising  a  plurality  of 

tO  spaced,  electrically  conductive,  non-magnetic 
wires,  said  grid  being  positioned  in  close  proxim- 
ity  to  the  path  of  movement  of  the  recording 
element,  downstream  of  the  development  zone 
and  upstream  of  the  transfer  station,  and  (b) 

'5  means  for  electrically  biasing  the  grid  wires  to 
attract  the  particles  from  the  recording  element 
while  preventing  the  accumulation  of  such  parti- 
cles  on  the  grid.  According  to  a  preferred 
embodiment,  this  grid  is  connected  to  an  AC 

i0  power  supply  which  is  preferably  DC-biased  to  a 
polarity  opposite  that  of  the  charged  particles  to 
be  scavenged.  The  scavenging  grid  is  positioned 
in  close  proximity  to  the  path  of  the  recording 
element,  downstream  of  the  development  zone. 

'5  The  AC  grid  bias  functions  to  alternately  attract 
the  charged  particles  from  the  recording  element 
and  toward  the  grid,  and  then  repel  such  parti- 
cles  from  the  grid  itself,  thereby  reducing  grid 
contamination.  The  preferred  DC  offset  bias 

0  serves  to  provide  a  stronger  electric  field  for 
scavenging  particles  from  the  recording  element 
than  for  preventing  grid  contamination.  Being 
composed  of  a  plurality  of  spaced  wires,  the 
biased  grid,  will  allow  the  scavenged  particles  to 

5  pass  (or  be  pulled)  through  the  grid  by  the 
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magnetic  influences  of  a  magnetic  brush  appli- 
cator  and/or  gravity  to  a  reservoir  or  sump 
positioned  directly  beneath  the  grid. 

The  invention  and  its  various  advantages  will 
be  better  understood  from  the  ensuing  detailed 
description  of  a  preferred  embodiment,  refer- 
ence  being  made  to  the  accompanying  drawings. 

Brief  Description  of  the  Drawings 

FIG.  1  is  a  schematic  illustration  of  an  electro- 
graphic  document  copying  apparatus  embodying 
the  invention;  and 

FIG.  2  is  a  perspective  view  of  a  preferred 
embodiment  of  the  invention. 

Detailed  Description  of  the  Preferred  Em- 
bodiments 

Referring  now  to  the  drawings,  FIG.  1 
schematically  illustrates  an  electrophotographic 
document  copying  apparatus  embodying  the 
invention.  Such  apparatus  comprises  an  endless 
photoconductive  recording  element  10  which  is 
trained  around  three  rollers  12,  14  and  16,  one 
being  rotatably  driven  to  advance  the  recording 
element  in  the  direction  of  the  arrow.  Typically, 
recording  element  10  comprises  a  photocon- 
ductive  layer  disposed  on  a  conductive  support, 
the  latter  being  electrically  grounded.  During 
advancement,  the  recording  element  receives  a 
uniform  electrostatic  charge  (e.g.  -600  volts)  at 
corona  charging  station  20.  Thereafter,  the  uni- 
formly  charged  recording  element  is  imagewise 
exposed  at  exposure  station  22  to  the  light  and 
dark  pattern  of  a  document  D.  The  light  pattern, 
corresponding  to  the  background  areas  of  the 
image,  causes  the  uniform  charge  on  the  record- 
ing  element  to  dissipate  to,  say,  -50  volts,  and  the 
dark  pattern,  corresponding  to  the  text  or  graphic 
image  which  is  to  be  developed,  causes  only  a 
slight  charge  dissipation  to,  say,  -500  volts.  The 
resulting  latent  charge  image  then  advances  to 
developing  station  30  at  which  an  electrographic 
developer  is  applied  to  render  the  image  visible. 

Development  station  30  may  comprise,  for 
example,  a  conventional  magnetic  brush  appli- 
cator  32  of  the  type  comprising  a  non-magnetic 
cylindrical  sleeve  34  having  a  magnetic  core 
piece  36  rotatably  mounted  therein.  Means  (not 
shown)  are  provided  for  rotating  the  core  piece  in 
the  direction  of  the  arrow.  Such  movement  of  the 
core  piece  causes  the  magnetic  developer  to 
advance  from  a  developer  sump  38  to  a  devel- 
opment  zone  Z  at  which  the  developer  contacts 
and  develops  the  electrostatic  image  on  the 
recording  element.  The  developed  image  is  then 
transferred  to  an  image-receiving  sheet  S  at 
transfer  station  40  and  fused  to  the  receiver  sheet 
at  a  fusing  station  42.  Thereafter,  any  residual 
developer  on  the  recording  element  is  removed 
by  a  cleaning  station  44  and  the  recording 
element  is  recycled  through  the  electrographic 
process. 

As  mentioned  above,  an  electrographic  devel- 
oper  is  applied  to  the  electrostatic  image  to 
render  it  visible  at  station  30.  Such  developer 
typically  comprises  a  mixture  of  magnetic  or 

5  magnetically  attractive  carrier  particles,  and 
pigmented  thermoplastic  particles  called  toner. 
The  toner  and  carrier  particles  are  triboelec- 
trically  charged  to  opposite  polarities,  the 
polarity  of  the  toner  particles  usually  being 

10  opposite  the  charge  image.  To  assure  that  the 
background  areas  of  the  image  remain  free  of 
toner  particles  after  development,  it  is  common 
to  electrically  bias  the  development  station's 
development  electrode,  in  this  case  the  magnetic 

15  brush  applicator  itself,  to  a  voltage  level  in- 
termediate  the  respective  charge  levels  of  the 
background  and  image  areas  of  the  charge 
image.  A  development  electrode  bias  supply  46  is 
shown  to  provide  this  function.  While  this  bias 

20  supply  will  assure  a  low  background  density  of 
toner  particles,  it  also  has  the  undesirable  effect 
of  driving  the  oppositely  charged  carrier  particles 
toward  the  background  areas  of  the  image 
which,  compared  to  the  development  electrode, 

25  appear  to  be  positively  charged.  Though  the 
carrier  particles  are  themselves  triboelectrically 
charged  to  the  same  polarity  as  the  charge 
image,  they  nonetheless  adhere  to  the 
background  areas  of  the  latent  image  after 

30  development.  Such  adhesion  is  due  to  an 
electrostatic  field  induced  by  the  presence  of  the 
carrier  in  close  proximity  to  the  grounded  re- 
cording  element  and,  to  a  lesser  extent,  to 
physical  forces  between  the  carrier  and  the 

35  recording  element's  surface.  Since  the  carrier 
particles  are  typically  made  of  a  hard  substance 
(e.g.  ,  iron  or  ferrite),  they  can  easily  scratch  and 
scar  the  recording  element  surface  and  it  is 
desirable  to  scavenge  these  particles  from  the 

40  recording  element  before  image  transfer. 
According  to  the  present  invention  as  claimed, 

a  wire  grid  structure  50  is  positioned  downstream 
of  the  development  zone  Z  and  in  close  proximity 
to  the  recording  element's  surface.  The  grid 

45  structure  is  electrically  connected  to  bias  supply 
52.  The  function  of  the  bias  supply  is  to  produce 
an  electric  field  which  is  effective  to  pull  carrier 
particles  from  the  developed  image  and  direct 
such  particles  toward  the  grid,  yet  prevent  such 

50  particles  from  lighting  on  the  grid  and  thereby 
contaminating  the  same.  The  grid  bias  supply 
preferably  comprises  an  AC  voltage  source  55 
(shown  in  FIG.  2)  having  a  peak-to-peak  voltage 
of  between  about  400  and  800  volts,  most 

55  preferably  about  600  volts,  and  a  frequency  of 
between  about  200  and  600  hertz,  most  preferably 
about  400  hertz.  To  produce  a  net  movement  of 
the  scavenged  particles  in  a  direction  away  from 
the  recording  element,  it  is  preferred  that  the  AC 

60  signal  provided  by  supply  55  be  DC  biased,  e.g. 
by  a  variable  DC  voltage  source  57.  The  polarity 
of  the  DC  bias  depends,  of  course,  upon  the 
polarity  of  the  charged  particles.  Assuming  the 
charging  station  20  deposits  a  uniform  negative 

65  charge,  the  toner  and  carrier  materials  are 

3 
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bmeuiea  suun  max  me  toner  ana  carrier  particles 
will  become  charged  triboelectrically  to  positive 
and  negative  polarities,  respectively.  Thus,  to 
attract  the  negatively  charged  carrier  particles 
toward  the  grid,  a  positive  DC  bias  would  be 
employed. 

As  regards  the  level  of  the  DC  offset  supplied 
by  voltage  source  57,  it  should  be  such  that, 
during  at  least  a  portion  of  the  AC  cycle,  the  grid 
becomes  biased  to  the  same  polarity  as  the 
carrier  particles,  in  this  case  negative.  When 
used  with  a  600  volt,  peak-to-peak,,  AC  source,  a 
+200  volt  DC  offset  would  produce  an  electric 
field  that  varies  between  -100  volts  and  +500 
volts.  When  the  bias  of  the  grid  is  +500,  it  is 
most  attractive  to  carrier  particles.  When  biased 
to  -100  volts,  the  grid  will  repel  the  scavenged 
particles,  allowing  them  to  pass  through  the  grid 
to  the  underlying  developer  sump  without  sig- 
nificantly  contaminating  the  grid. 

Regarding  the  details  of  grid  structure  50,  it 
preferably  comprises  between  five  and  ten  wires 
B0  of  non-magnetic,  electrically  conductive, 
material.  Such  wires  are  electrically  connected 
and  supported  in  a  spaced,  parallel  fashion  by  a 
pair  of  conductive  supports,  62,  64.  Aluminum, 
nickel,  non-magnetic  stainless  steel,  and  copper 
are  suitable  materials  for  wires  60.  Were  the 
wires  to  be  magnetic  or  magnetically  attractive, 
the  scavenged,  magnetically  attractive,  carrier 
particles  would  begin  to  contaminate  the  wires, 
■educing  the  effectiveness  of  the  bias  field  and 
making  it  more  difficult  for  the  scavenged 
jarticles  to  return  to  the  developer  sump  by 
massage  through  the  grid.  Preferably,  the  average 
diameter  of  each  wire  is  between  0.1  and  1.0  mm 
and  the  spacing  between  adjacent  wires  is 
jetween  0.1  and  1.0  mm.  This  spacing  allows  the 
scavenged  particles  to  pass  between  adjacent 
grid  wires  and  thereby  return  to  the  developer 
>ump  without  contaminating  the  grid  itself. 
Jnexpectedly,  the  positive  DC  bias  applied  to  the 
Ĉ  bias  signal  does  not  cause  any  significant 

ieposition  or  "plate-out"  of  scavenged  particles 
>n  the  grid  wires.  To  further  minimize  any  such 
>late-out,  a  piezoelectric  transducer  70,  driven  by 
in  oscillator  72  at  high  frequency  (e.g.  400  -  40K 
1z)  may  be  coupled  to  the  grid  structure  to 
nechanically  vibrate  the  structure  during  the 
;cavenging  operation. 

Preferably,  the  scavenging  grid  is  spaced  from 
he  recording  element  surface  between  about  0.5 
ind  1.0  mm.  A  larger  spacing  would  require  a 
omewhat  greater  bias  potential  to  produce  the 
lesired  field  effects.  Also  preferred  is  that  the 
irid  be  closely  spaced  from  the  development 
one  so  that  the  scavenged  particles  are  within 
he  magnetic  field  of  the  magnetic  development 
irush  and  are  thereby  pulled  through  the  grid  by 
lagnetic,  as  well  as  gravitational,  forces. 
The  advantageous  technical  effect  of  the 

wention  is  that  charged  particle  scavenging  is 
ffected  without  significant  contamination  of  the 
cavenging  apparatus  and  the  problems  attend- 
nt  such  contamination. 

While  the  invention  has  been  described  with 
particular  reference  to  a  preferred  embodiment, 
various  alternatives  and  modifications  will  be  self- 
evident  to  those  skilled  in  the  art,  and  such 

5  alternatives  and  modifications  are  embraced  by 
the  following  claims. 

10  Claims 

1.  Apparatus  for  scavenging  undesired  charged 
particles  from  the  surface  of  a  moving  electro- 
graphic  recording  element  (10),  said  apparatus 

15  being  characterized  by: 
(a)  a  scavenging  grid  (50)  comprising  a  plurality 

of  spaced,  electrically  conductive,  non-magnetic 
wires  (60),  said  grid  being  positioned  in  close 
proximity  to  the  path  of  movement  of  the  record- 

20  ing  element  downstream  of  the  development 
zone  (Z)  and  upstream  of  the  transfer  station  (40), 
and 

(b)  means  (52)  for  electrically  biasing  the  grid 
wires  (60)  to  attract  the  particles  from  the 

25  recording  element  (10)  while  preventing  the 
accumulation  of  such  particles  on  the  grid. 

2.  The  apparatus  according  to  claim  1  wherein 
said  biasing  means  (52)  comprising  an  AC  power 
source  (55). 

30  3.  Apparatus  according  to  claim  2  wherein  said 
AC  power  source  (55)  has  a  frequency  within  the 
range  of  about  200  to  about  600  hertz. 

4.  Apparatus  according  to  claim  2  or  3,  wherein 
said  AC  voltage  source  (55)  has  a  peak-to-peak 

35  voltage  of  between  about  400  and  700  volts. 
5.  Apparatus  according  to  any  of  claims  2  to  4, 

wherein  said  biasing  means  (52)  further  com- 
prises  a  DC  source  (57)  having  a  polarity  opposite 
that  of  the  particles,  and  a  level  such  that,  during 

W  a  portion  of  the  AC  cycle,  the  grid  (50)  is  biased 
to  the  same  polarity  as  the  particles. 

6.  Apparatus  according  to  claim  5,  wherein  said 
AC  voltage  source  (55)  has  a  peak-to-peak 
voltage  of  about  600  volts,  and  wherein  said  DC 

15  source  (57)  has  a  voltage  of  about  200  volts. 
7.  Apparatus  according  to  any  of  the  preceding 

claims  wherein  the  diameter  of  each  wire  (60)  is 
between  0.1  mm  and  1.0  mm. 

8.  Apparatus  according  to  any  of  the  preceding 
iO  claims  wherein  the  spacing  between  adjacent 

wires  (60)  is  between  0.1  mm  and  1.0  mm. 
9.  Apparatus  according  to  any  of  the  preceding 

claims  wherein  the  scavenging  grid  (50)  is  spaced 
from  the  recording  element  (10)  between  about 

>5  0.5  mm  and  1.0  mm. 
10.  Apparatus  according  to  any  of  the  pre- 

ceding  claims  further  comprising  means  (70,  72) 
for  vibrating  said  grid  (50)  to  minimize  any 
tendency  for  the  scavenged  particles  to  adhere 

'0  to  said  grid. 

5 
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Patentanspruche 

1.  Vorrichtung,  mit  der  die  Oberflache  eines 
sich  bewegenden  elektrografischen  Auf- 
zeichnungselements  (10)  von  unerwiinschten, 
geladenen  Teilchen  gereinigt  warden  kann,  da- 
durch  gekennzeichnet,  daB 

a)  ein  Reinigungsgitter  (50)  vorgesehen  ist,  das 
eine  Vielzahl  von  im  Abstand  voneinander  ange- 
ordneten,  elektrisch  leitfahigen,  nicht  magneti- 
schen  Drahten  (60)  umfaBt  und  in  unmittelbarer 
Nahe  der  Bewegungsbahn  des  Aufzeichnungs- 
elements  unterhalb  der  Entwicklungszone  (Z)  und 
oberhaib  der  Obertragungsstation  (40)  angeord- 
net  ist,  und 

b)  Mittel  (52)  vorgesehen  sind,  die  die  Gitterd- 
rahte  (60)  so  elektrisch  vorspannen,  daft  die 
Teilchen  vom  Aufzeichnungselement  (10)  an- 
gezogen  werden  und  die  Ansammlung  dieser 
Teilchen  auf  dem  Gitter  vermieden  wird. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  die  Vorspannmittel  (52)  eine 
Wechselstromquelle  (55)  besitzen. 

3.  Vorrichtung  nach  Anspruch  2,  dadurch 
gekennzeichnet,  daB  die  Frequenz  der  Wechsel- 
stromquelle  (55)  etwa  zwischen  200  und  600  Hertz 
liegt. 

4.  Vorrichtung  nach  Anspruch  2  oder  3,  da- 
durch  gekennzeichnet,  daB  die  Wechselstrom- 
quelle  (55)  eine  Differenz  zwischen  Spannungs- 
maximum  und  Spannungsminimum  hat,  die  etwa 
zwischen  400  und  700  Volt  liegt. 

5.  Vorrichtung  nach  einem  der  Anspruche  2  bis 
4,  dadurch  gekennzeichnet,  daB  die  Vorspann- 
mittel  (52)  auBerdem  eine  Gleichstromquelle  (57) 
besitzen,  deren  Polaritat  der  Polaritat  der  Teil- 
chen  entgegengesetzt  ist  und  die  ein  solches 
Spannungsniveau  besitzt,  daB  wahrend  einer 
Phase  des  Wechselstromzykluses  das  Gitter  (50) 
mit  der  gleichen  Polaritat  vorgespannt  wird  wie 
die  Teilchen. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch 
gekennzeichnet,  daB  bei  der  Wechselstromquelle 
(55)  die  Differenz  zwischen  Spannungsmaximum 
und  Spannungsminimum  etwa  600  Volt  betragt 
und  daB  die  Gleichstromquelle  (57)  eine  Span- 
nung  von  etwa  200  Volt  besitzt. 

7.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  daB  der 
Durchmesser  eines  jeden  Drahtes  (60)  zwischen 
0,1  mm  und  1,0  mm  liegt. 

8.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  daS  der 
Abstand  zwischen  einander  benachbarten  Drah- 
ten  (60)  zwischen  0,1  mm  und  1,0  mm  liegt. 

9.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  daB  der 
Abstand  zwischen  dem  Reinigungsgitter  (50)  und 
dem  Aufzeichnungselement  (10)  etwa  0,5  mm  bis 
1,0  mm  betragt. 

10.  Vorrichtung  nach  einem  der  vor- 
hergehenden  Anspruche,  dadurch  gekenn- 
zeichnet,  daB  Mittel  (70,  72)  vorgesehen  sind,  die 
das  Gitter  (50)  so  in  Schwingung  versetzen,  daB 
moglichst  keine  gereinigten  Teilchen  daran  han- 
genbleiben. 

Revendications 

1.  Appareil  pour  eliminer  des  particules  char- 
gees  indesirables  de  la  surface  d'un  element 

5  d'enregistrement  electrographique  en  mouve- 
ment  (10),  ledit  appareil  etant  caracterise  par: 

a)  une  grille  de  nettoyage  (50)  comprenant  une 
pluralite  de  fils  non-magnetiques  (60),  espaces  et 
electriquement  conducteurs,  ladite  grille  etant 

10  disposee  au  voisinage  immediat  du  trajet  de 
I'element  d'enregistrement  en  aval  de  la  zone  de 
developpement  (Z)  et  en  amont  de  la  station  de 
transfert  (40),  et 

b)  des  moyens  (52)  pour  polariser  electri- 
15  quement  les  fils  (60)  de  la  grille  afin  d'attirer  ies 

particules  de  I'element  d'enregistrement  (10)  tout 
en  empechant  ('accumulation  de  ces  particules 
sur  la  grille. 

2.  Appareil  selon  la  revendication  1  dans  lequel 
20  lesdits  moyens  de  polarisation  (52)  comprennent 

une  source  de  puissance  en  alternatif  (55). 
3.  Appareil  selon  la  revendication  2  dans  lequel 

ladite  source  de  puissance  en  alternatif  (55)  a  une 
frequence  comprise  entre  200  et  600  Hz. 

25  4.  Appareil  selon  la  revendication  2  ou  3,  dans 
lequel  ladite  source  de  puissance  en  alternatif 
(55)  a  une  tension  crete  a  crete  comprise  entre 
400  et  700  volts. 

5.  Appareil  selon  I'une  quelconque  des  reven- 
30  dications  2  a  4  dans  lequel  les  moyens  de 

polarisation  (52)  comprennent  en  plus  une  source 
continue  (57)  ayant  une  polarite  opposee  a  celle 
des  particules  et  un  niveau  tel  que,  pendant  une 
portion  de  la  periode  de  la  tension  alternative,  la 

35  grille  (50)  soit  polarisee  a  la  meme  polarite  que 
les  particules. 

6.  Appareil  selon  la  revendication  5  dans  lequel 
la  source  de  tension  alternative  (55)  a  une  tension 
crete  a  crete  d'environ  600  volts  et  dans  lequel  la 

40  source  (57)  a  une  tension  d'environ  200  volts. 
7.  Appareil  selon  I'une  quelconque  des  reven- 

dications  precedentes  dans  lequel  le  diametre  de 
chaque  fil  (60)  varie  entre  0,1  mm  et  1,0  mm. 

8.  Appareil  selon  I'une  quelconque  des  reven- 
45  dications  precedentes  dans  lequel  I'espace  entre 

deux  fils  adjacents  (60)  varie  entre  0,1  mm  et  1,0 
mm. 

9.  Appareil  selon  I'une  quelconque  des  reven- 
dications  precedentes  dans  lequel  la  grille  de 

50  nettoyage  (50)  est  espacee  de  I'element  d'e- 
nregistrement  (10)  d'une  distance  variant  entre 
0,5  mm  et  1,0  mm. 

10.  Appareil  selon  I'une  quelconque  des  reven- 
dications  precedentes  comprenant  en  plus  des 

55  moyens  (70,  72)  pour  faire  vibrer  ladite  grille  (50) 
afin  de  minimiser  la  tendance  des  particules 
eliminees  a  adherer  a  ladite  grille. 
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