
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  3 9 4   3 8 2   B 1  

©  E U R O P E A N  

©  Date  of  publication  of  patent  specification: 

©  Application  number:  89908307.5 

@  Date  of  filing:  30.06.89 

©  International  application  number: 
PCT/US89/02869 

©  International  publication  number: 
WO  90/00762  (25.01.90  90/03) 

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

27.10.93  ©  Int.  CI.5  G03G  2 1 / 0 0  

&)  CLEANING  APPARATUS  WITH  MAGNETIC  TONER  MOVER. 

©  Priority:  08.07.88  US  216930 

©  Date  of  publication  of  application: 
31.10.90  Bulletin  90/44 

©  Publication  of  the  grant  of  the  patent: 
27.10.93  Bulletin  93/43 

@  Designated  Contracting  States: 
DE  FR  GB  NL 

References  cited: 
DE-A-  3  005  455 
US-A-  4  252  434 
US-A-  4  470  694 
US-A-  4  552  451 

US-A-  3  983  841 
US-A-  4  357  097 
US-A-  4  502  780 

00 

CM 
00 
00 

oo  ' 
Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 

®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

(73)  Proprietor:  EASTMAN  KODAK  COMPANY 
343  State  Street 
Rochester,  New  York  14650-2201  (US) 

©  Inventor:  BROWN,  Brandon,  H. 
c/o  Eastman  Kodak  Co.,  Patent  Dept.,  343 
State  St. 
Rochester,  NY  14650(US) 

©  Representative:  Blickle,  K.  Werner,  Dipl.-lng.  et 
al 
KODAK  AKTIENGESELLSCHAFT, 
Patentabteilung 
D-70323  Stuttgart  (DE) 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.6/3.3.  1) 



1 EP  0  394  382  B1 2 

Description 

Background  of  the  Invention 

The  invention  relates  to  a  cleaning  apparatus 
for  removing  toner  and  other  particles  from  an 
image-bearing  surface  in  an  electrostatographic 
copier  or  printer,  including  a  cleaning  element  a 
housing  for  receiving  and  holding  the  particles  re- 
moved  from  the  surface  being  cleaned  and  a 
particle-moving  member. 

Electrostatographic  process  equipment,  which 
produce  or  reproduce  toned  images  on  selected 
substrates  by  employing  electrostatic  charges  and 
toner  particles  on  an  insulated  photoconductive 
surface,  typically  operate  through  a  sequence  of 
currently  well  known  steps.  These  steps  include  (1) 
charging  of  the  insulated  photoconductive  surface 
with  electrostatic  charges,  (2)  forming  an  electro- 
static  image  on  such  surface  by  selectively  dis- 
charging  areas  on  such  surface  that  are  the  equiv- 
alent  of  the  background  of  the  image  being  formed, 
(3)  developing  the  electrostatic  image  so  formed 
with  particles  of  toner,  (4)  transferring  the  toned 
image  to  a  suitable  substrate  for  fusing,  and  (5) 
cleaning  residual  toner  and  other  particles  on  the 
photoconductive  surface  in  preparation  for  similarly 
producing  another  image. 

The  quality  of  the  images  produced  by  such 
equipment  depends  significantly  on  the  ability  to 
clean  the  photoconductive  surface  before  it  is  reus- 
ed. 

Several  types  of  cleaning  apparatus,  including 
blade-type  cleaners,  have  therefore  been  devel- 
oped  for  cleaning  the  photoconductive  and  other 
image-bearing  surfaces  in  such  equipment.  The 
long  term  effectiveness  of  any  of  such  cleaning 
apparatus,  however,  depends  significantly  on  the 
ability  of  the  cleaning  apparatus  itself  to  move  and 
hold  (away  from  the  surface  being  cleaned)  the 
toner  and  other  particles  it  removes  from  such 
surface.  As  electrostatographic  process  equipment 
become  more  and  more  compact,  and  more  and 
more  competitive  in  their  quality  aspect,  there  is  a 
need  for  a  cleaning  apparatus  that  can  move  and 
hold  particles  away  from  the  image-bearing  sur- 
faces  of  such  equipment,  without  resorting  to  bulky, 
complicated  and  expensive  particle-moving  compo- 
nents.  Examples  of  cleaning  apparatus  with  such 
bulky,  complicated  and  expensive  components,  in 
the  form  of  powered  conveyors,  are  disclosed  in 
U.S.  Patent  Nos.  4,685,798  and  4,711,561. 

Furthermore,  U.S.  Patent  No.  4,252,434  dis- 
closes  a  method  and  apparatus  for  conveying  mag- 
netic  developer  for  use  in  an  image  forming  ap- 
paratus.  The  magnetic  developer  removed  from  an 
image  bearing  member  is  transported  by  rotating 
magnetic  rollers  disposed  below  a  cleaning  device 

within  a  casing  and  in  a  position  in  which  the  falling 
magnetic  developer  is  attracted  thereby.  The  mag- 
netic  rollers  are  arranged  such  that  a  certain  nar- 
rowing  clearance  is  formed  through  which  the  at- 

5  tracted  magnetic  developer  is  transported  in  a  way 
that  the  developer  already  advanced  through  said 
clearance  is  pushed  further  upwards  by  the  subse- 
quent  developer. 

w  SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  cleaning  apparatus  for  an  elec- 
trostatographic  copier  or  printer,  wherein  the  por- 

75  tion  which  receives  and  holds  waste  toner  and  a 
particle-moving  member  comprised  therein  can  be 
made  inexpensively  enough  to  be  periodically  dis- 
posable  with  the  waste  toner,  and  the  cleaning 
apparatus  being  capable  of  moving  and  holding 

20  waste  toner  and  other  particles  away  from  an  im- 
age  bearing  surface  without  resort  to  bulky  and 
complicated  particle-moving  components. 

According  to  the  present  invention,  there  is 
provided  a  cleaning  apparatus  for  removing  toner 

25  and  other  particles  from  an  image-bearing  surface 
as  defined  in  claim  1  . 

Essentially,  the  cleaning  apparatus  according 
to  the  present  invention  is  characterized  in  that 

the  particle-moving  member  comprises  a  first 
30  magnet  and  is  located  within  the  housing  and  mov- 

able  for  spreading  the  particles  within  the  housing; 
and 

a  second  magnet  is  located  outside  the  hous- 
ing  and  moved  by  a  moving  member  so  as  to 

35  cause  the  particle-moving  member  to  move. 
A  preferred  embodiment  of  the  cleaning  ap- 

paratus  is  described  in  the  detailed  description  with 
reference  to  the  accompanying  drawings  and 
claimed  in  the  dependent  claims. 

40 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the  detailed  description  of  the  preferred  em- 
bodiment  of  the  invention  presented  below,  refer- 

45  ence  is  made  to  the  accompanying  drawings,  in 
which: 

FIG.  1  is  a  schematic  of  an  electrostatographic 
copier  or  printer  embodying  the  cleaning  ap- 
paratus  of  the  present  invention. 

50  FIG.  2  is  an  enlarged  cross-sectional  view  of  the 
cleaning  apparatus  of  the  present  invention. 
FIG.  3  is  an  exploded  perspective  view  of  the 
cleaning  element  and  particle  moving 
member/first  magnets  assembly  of  FIG.  2  with 

55  the  waste  toner  housing  and  cover. 
FIG.  4  is  a  detailed  illustration  of  the  particle 
moving  member  and  first  magnets  of  the 
present  invention. 
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FIG.  5  is  an  illustration  of  the  arrangement  and 
operating  principles  of  the  toner-moving  compo- 
nents  of  the  present  invention. 
FIGS.  6A-6C  are  detailed  illustrations  of  the  ef- 
fect  of  the  interaction  between  a  second  magnet 
of  the  present  invention  being  moved  past  a  first 
magnet. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  FIG.  1,  an  electrostatographic 
copier  or  printer  10  includes  a  moving  image- 
bearing  member  11  shown  in  the  form  of  an  end- 
less  belt  having  an  image-bearing  surface  12. 
Member  11  is  trained  about  rollers  14,  16  for 
movement  in  the  direction  indicated  by  the  arrow 
18.  One  of  the  rollers  such  as  14  can  be  a  drive 
roller  for  moving  the  member  1  1  .  Alternatively,  the 
member  1  1  can  be  a  rigid  drum  that  has  an  image- 
bearing  surface  12  and  is  rotatable  about  its  axis  in 
the  direction  as  shown  by  the  arrow  18. 

The  copier  or  printer  10  also  includes  a  pri- 
mary  charger  20  shown  as  an  integral  part  of  a 
scanner  assembly  22  that  travels  back  and  forth  on 
a  member  24.  The  primary  charger  20  deposits 
electrostatic  charges  on  the  moving  image-bearing 
surface  12,  and  the  scanner  forms  electrostatic 
images  by  imagewise  exposing  the  charged  sur- 
face  to  light  reflected  from  a  document  positioned 
on  a  platen  25.  Electrostatic  images  can  also  be 
formed  on  the  moving  charged  surface  by  means 
of  an  electronic  printhead  27. 

The  electrostatic  images  formed  thus,  next 
move  past  a  development  station  30  where 
charged  toner  particles  are  attracted  and  held  by 
the  electrostatic  charges  to  form  visible  images  on 
the  surface  12.  The  visible  images  then  move  to  a 
transfer  station  33  where  they  are  transferred  to 
suitable  receivers  or  substrates  such  as  copy 
sheets  of  paper  34.  After  such  transfer,  the  image- 
bearing  member  continues  in  its  path  about  the 
rollers  14,  16  and  the  copy  sheet  of  paper  is 
moved  to  a  fusing  station  35  where  the  toner 
particle  image  is  fused  to  form  a  permanent  copy 
of  the  original  image  that  was  scanned  by  the 
scanner  assembly  22  or  printed  by  the  printhead 
27.  Because  the  quality  of  the  copies  produced  in 
this  manner  depends  significantly  on  the  clean- 
liness  of  the  image-bearing  surface  12,  the  path  of 
the  image-bearing  member  about  the  rollers  14,  16 
includes  a  cleaning  station,  generally  designated 
40. 

Referring  now  to  FIGS.  2  and  3,  the  cleaning 
apparatus  40  includes  a  cleaning  subassembly 
shown  as  a  cartridge  42  which  is  suitable  for 
mounting  against  a  surface  to  be  cleaned,  and  a 
driven  member  44  that  is  positioned  outside  of,  but 

in  close  proximity  to  the  cartridge.  The  cartridge  42 
consists  of  (a)  a  cleaning  element  46  for  removing 
particles  such  as  particles  of  waste  toner,  from  the 
surface  being  cleaned,  (b)  an  elongate  housing  50 

5  that  has  a  cover  52  and  two  interior  portions  54, 
rear  and  56,  front,  suitable  for  holding  waste  toner 
particles  60,  and  (c)  a  toner-moving  member  62 
that  is  supported  rotatably  within  the  housing  50  for 
moving  waste  toner. 

io  The  cleaning  apparatus  40  further  includes 
near  and  far  end  first  magnets  64,  66  associated 
with  the  toner-moving  member  62  within  the  hous- 
ing  50,  and  near  and  far  end  second  magnets  68, 
69  that  are  mounted  on  and  moved  with  the  driven 

is  member  44,  for  example,  in  the  direction  of  the 
arrow  70  (FIG.  2).  Movement  of  the  second  mag- 
nets  68,  69  past  the  first  magnets  64,  66,  respec- 
tively,  magnetically  induces  the  first  magnets  and 
the  toner-moving  member  62  to  rotate,  for  exam- 

20  pie,  in  the  direction  of  the  arrow  71,  (FIG.  2).  Such 
induced  movement  of  the  magnets  64,  and  66  and 
of  the  member  62  can  be  employed  within  the 
housing  50  to  move  and  spread  waste  toner  and 
other  particles  over  remote  sections  of  the  rear 

25  portion  54  of  the  housing. 
Referring  still  to  FIGS.  2  and  3,  the  rear  and 

front  portions  54,  56  of  the  housing  50,  are  defined 
by  a  base  72,  a  short  front  wall  74,  a  back  wall  76, 
end  walls  77,  78  and  the  cover  52.  The  short  front 

30  wall  74  and  the  cover  52  define  on  opening  80 
above  such  front  wall.  The  front  portion  56  which  is 
raised  relative  to  the  rear  portion  54,  is  troughed. 
The  rear  portion  54  is  divided  into  sections  by 
eight  vertical  partition  members  82a,  82b  that 

35  run  parallel  to  the  end  walls  77,  78,  and  from  the 
back  wall  76  to  the  raised  front  portion  56.  Each 
partition  member  82  has  a  stub  pin  84  at  its  top.  As 
shown  in  FIG.  3,  the  cleaning  element  46  and  the 
cover  52,  are  mounted  on  and  supported  by  the 

40  partition  members  82a,  82b  by  means  of  the 
stub  pins  84  which  fit  through  corresponding  pin 
holes  86  formed  in  the  cleaning  element  and  in  the 
cover.  The  ends  of  the  stub  pins  84  are  ultra- 
sonically  welded  after  the  cleaning  element  and 

45  cover  have  been  mounted. 
The  cleaning  element  46,  which  consists  of  a 

support  portion  88  and  a  cleaning  tip  90,  is  moun- 
ted  and  supported  on  the  partition  members  82a, 
82b  such  that  the  cleaning  tip  90  projects 

50  beyond  the  front  wall  74  through  the  opening  80. 
The  cleaning  tip  90  has  a  cleaning  edge  92  that  is 
suitable  for  removing  toner  and  other  particles  from 
a  surface  such  as  an  image-bearing  surface  in  a 
copier  or  printer.  The  support  portion  88  is  flexible 

55  and  will  allow  the  cleaning  tip  90  to  flex  upwards 
and  slightly  backwards  when  the  cartridge  42  is 
mounted  against  a  member  to  be  cleaned,  such  as 
the  member  11  (FIG.  2),  and  when  the  cleaning 

3 
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edge  92  is  in  contact  with  the  surface  being 
cleaned,  for  example,  with  the  surface  12  (FIG.  2). 

When  the  cartridge  42  is  mounted  for  opera- 
tion,  the  cleaning  edge  92  is  in  cleaning  contact 
with  the  surface  to  be  cleaned,  such  as  the  surface 
12,  (FIG.  2).  Waste  toner  and  other  particles  re- 
moved  from  such  surface,  as  the  surface  moves 
upwards  against  the  edge,  conveniently  fall  by 
gravity  through  the  opening  80  and  into  the  front 
portion  56  of  the  housing.  A  very  thin  flexible  pick- 
up  blade  94,  which  is  attached  to  the  top  of  the 
front  wall  74  to  form  the  bottom  edge  of  the  open- 
ing  80,  and  which  normally  projects  beyond  the 
front  wall,  is  also  flexed  upwards  and  backwards  by 
the  surface  being  cleaned,  upon  mounting  the  car- 
tridge  42.  When  flexed  as  such,  the  pick-up  blade 
acts  as  a  seal  against  the  surface  being  cleaned 
and  directs  all  particles  removed  by  the  cleaning 
edge  92  to  fall  into  the  front  portion  56  of  the 
housing.  It  is  obvious,  however,  that  unless  the 
waste  toner  particles  falling  by  gravity  into  the  front 
portion  56  are  moved  out  of,  and  away  from  the 
front  portion,  the  particles  will  soon  accumulate, 
building  up  in  the  form  of  a  wedge  against  the 
surface  being  cleaned,  and  will  shortly  render  the 
action  of  the  cleaning  tip  92  ineffective.  In  general, 
it  should  be  understood  that  waste  toner  particles 
removed  by  a  cleaning  tip  such  as  92,  and  allowed 
to  fall  gravitationally  into  a  container,  even  a  con- 
tainer  with  an  undivided  interior  for  example,  will 
similarly  accumulate  directly  below  the  cleaning  tip, 
and  will  similarly  render  the  action  of  such  a  clean- 
ing  tip  ineffective  within  a  short  period. 

In  the  present  invention,  however,  simplified 
and  inexpensive  means  have  been  provided  for 
moving  the  waste  toner  particles  from  the  front 
portion  56  into  the  rear  portion  54  such  that  the 
waste  toner  60  in  such  rear  portion  wedges  against 
the  back  wall  76,  and  not  against  the  front  wall  74 
or  surface  12.  The  result,  of  course,  is  enhanced 
and  prolonged  effectiveness  of  the  cleaning  ap- 
paratus  as  a  whole. 

Referring  now  to  FIGS.  2  to  5,  a  toner-moving 
member  62,  incorporating  first  magnets  64,  66,  is 
supported  for  rotation  within  the  front  portion  56. 
The  member  62  which  is  shown  as  an  elongate 
paddle  (FIGS.  3,  4  and  5),  is  flat  with  first  and 
second  sides  96,  97,  first  and  second  plow  edges 
101,  102  and  stub  shaft  ends  104  and  106.  The 
member  62  which  is  axially  flexible,  includes 
strengthening  ribs  107,  108,  formed  between  the 
plow  edges  101,  102.  The  stub  shaft  ends  104,  106 
of  the  member  62  are  loaded  and  supported 
rotatably  in  holes  111,  112,  located  oppositely  in 
the  end  walls,  within  the  front  portion  56.  The 
member  62  is  loaded  into  the  holes  111,  112 
simply  by  bending  it  slightly  along  its  axis,  and 
inserting  the  stubshaft  ends  into  the  holes  111, 

112.  Since  the  front  portion  56  is  troughed,  the 
trough  radius  should  be  such  as  will  allow  the  plow 
edges  101,  102  of  the  member  62  to  sweep 
against  the  troughed  base  of  such  front  portion. 

5  The  member  62  also  incorporates  means  114 
(FIG.  4)  for  holding  the  first  magnets  64,  66.  Such 
means,  as  shown  clearly  in  FIG.  4,  further  include 
an  aperture  116,  located  between  the  first  and 
second  plow  edges  101,  102,  and  passing  from  the 

io  first  side  96  to  the  second  side  97.  First  and 
second  inclined  spring  arms  120  and  121  located 
on  the  first  and  second  plow  edges  101,  102  re- 
spectively  on  one  side  of  the  member  62,  and 
adjacent  the  aperture  116,  operate  to  retain  each 

is  first  magnet  64  or  66  on  the  one  side,  when  such 
magnet  is  snapped  into  the  aperture.  The  means 
114  for  holding  the  magnets  64,  66  further  includes 
one  or  more  U-shaped  channel  seats  122,  that 
each  straddles  the  aperture  116  on  the  other  side 

20  of  the  member  62.  The  length  and  width  of  the 
aperture  116  is,  of  course,  adapted  to  closely  fit 
around  a  first  magnet  64  or  66  when  such  magnet 
is  loaded  and  retained  by  the  spring  arms  120, 
121,  and  by  the  channel  seats  122. 

25  Each  first  magnet,  for  example,  64  (FIG.  4), 
which  can  be  a  permanent  magnet,  is  elongate  and 
wedge-shaped,  with  a  narrow  top  130  and  broad 
base  131.  Each  magnet  64  or  66,  for  example,  is 
polarized  from  top  to  base,  such  that  the  narrow 

30  top  130  is  one  pole  and  the  broad  base  131  is  the 
other  pole.  As  shown  in  FIGS.  4,  5  and  6,  the 
narrow  top  130  is  south,  and  the  broad  base  131,  is 
north.  In  addition,  each  such  first  magnet  is  loaded 
into  the  holding  means  114  on  the  member  62  by 

35  inserting  the  narrow  top  130  first,  between  the 
inclined  spring  arms  120,  121,  thereby  spreading 
the  spring  arms  and  allowing  the  entire  magnet 
lengthwise  to  fit  through  the  aperture  116  until  the 
narrow  top  130  comes  to  rest  on  the  channel  seats 

40  1  22. 
As  shown  in  FIG.  4,  two  holding  means  114, 

each  with  its  arrangement  of  spring  arms  120,  121 
and  channel  seats  122,  are  formed  so  that  the  near 
end  first  magnet  64  when  loaded  into  its  holding 

45  means,  is  opposite  in  polarity  to  the  far  end  first 
magnet  66  loaded  into  its  holding  means.  In  other 
words,  the  south  pole  of  first  magnet  64  and  the 
north  pole  of  first  magnet  66  will  be  on  the  same 
side  96  of  the  member  62.  As  is  well  known,  each 

50  first  magnet  64  or  66,  for  example,  generates  a  first 
magnetic  field  135  (FIG.  5)  with  magnetic  lines  of 
force  136  running  from  one  to  the  other  pole  of  the 
magnet. 

Referring  now  to  FIGS.  2  and  5,  the  toner 
55  moving  member  62,  as  mounted  rotatably  in  the 

front  portion  56  of  the  housing  50,  and  as  incor- 
porating  the  first  magnets  64,  66  can  be  made  to 
rotate  if  the  second  magnets  68,  69  which  are 

4 
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mounted  on  the  driven  member  44,  are  moved  in 
the  direction  and  at  a  velocity  shown  by  the  arrow 
70,  past  the  first  magnets  64,66.  The  driven  mem- 
ber  44  is  preferably  a  roller  that  can  be  mounted  to 
the  cartridge  42  by  means  of  brackets  (not  shown) 
connected  to  the  mounting  portions  75,  (FIG.  3)  of 
the  cartridge.  When  mounted  to  the  cartridge  as 
such,  the  driven  member  is  spaced  a  small  dis- 
tance  away  from  the  front  wall  74  of  the  housing 
50. 

The  cartridge  42,  can  also  be  a  disposable 
component  which  is  attachable  to  the  mounting 
structure  for  the  driven  member  44.  As  such,  an 
attached  cartridge  42  when  full,  is  disposed  with 
the  waste  toner,  and  replaced  with  a  new  cartridge 
42.  An  advantage  of  attaching  cartridge  42  to  the 
structure  supporting  member  44  is  that  cartridge  42 
maintains  a  correct  orientation  with  respect  to 
member  44,  despite  movement  of  member  44 
which  may  be  gimballed  or  the  like. 

When  the  surface  to  be  cleaned  is  of  a  flexible 
belt  member  11  as  shown  in  FIGS.  2  and  5,  the 
belt  is  trained  over  the  driven  member  44  through 
the  small  spacing  between  member  44  and  the 
front  wall  74.  When  the  member  44  is  a  rigid  drum, 
the  second  magnets  68,  69  are  preferably  mounted 
within  such  drum  behind  its  image-bearing  surface 
12.  As  is  also  shown  in  FIGS.  2  and  5,  the  driven 
member  may  also  be  one  of  the  rollers  14,  16  (FIG. 
1)  about  which  the  flexible  belt  image-bearing 
member  1  1  is  trained. 

The  second  magnets  68,  69  are  preferably 
mounted  very  close  to  the  periphery  of  the  mem- 
ber  44.  The  path  of  travel  73  of  the  magnets  68,  69 
will  therefore  be  approximated  by  the  radius  R  of 
the  member  44.  When  the  member  44  is  mounted 
to,  and  moved  relative  to  the  cartridge  42,  the 
closest  point  between  the  centers  of  the  first  mag- 
nets  64,  66  and  the  second  magnets  68,  69  is 
represented  by  a  distance  D. 

Second  magnets  68,  69  which  can  be  perma- 
nent  magnets,  are  each  equally  as  long  as  first 
magnet  64  or  66.  Each  such  second  magnet  may 
also  be  wedge-shaped,  with  a  top  130  and  a  base 
131,  and  each  is  also  polarized  top  to  base  such 
that  the  narrow  top  130  (FIG.  6)  is  one  pole,  and 
the  broad  base  131  is  the  other  pole.  As  illustrated 
(FIG.  6)  the  narrow  top  130  is  south,  and  the  broad 
base  131  is  north.  When  mounted  on  the  driven 
member  44,  the  magnets  68,  69  are  oriented  such 
that  one  pole  leads  the  other  pole  along  the  path  of 
travel  73  (FIG.  6).  As  shown  in  FIGS.  2  and  5, 
magnets  68,  69  are  mounted  on  the  member  44  in 
a  common  orientation  with  like  poles  south  leading, 
and  like  poles  north  trailing  in  the  path  of  travel. 

In  addition,  magnets  68,  69  are  mounted  on  the 
member  44  so  as  to  make  cooperating  first  and 
second  magnets  64  and  68,  and  66  and  69,  as 

closely  aligned  laterally  as  possible.  As  a  con- 
sequence,  second  magnet  69  will  travel  so  as  to 
come  parallel  to  first  magnet  66,  when  at  a  dis- 
tance  D  from  such  first  magnet.  Second  magnets 

5  68,  69,  as  shown  in  FIG.  5,  are  also  mounted  off- 
set  by  a  distance  Y,  circumferentially  about  the 
member  44.  Although  only  second  magnets  68  and 
69  are  shown,  there  can  be  a  similarly  spaced 
alternating  pattern  of  such  magnets  around  the 

io  periphery  of  the  member  44.  Again,  as  is  well 
known,  each  such  second  magnet,  for  example, 
magnet  68  (FIG.  5),  generates  a  magnetic  field 
138,  with  magnetic  lines  of  force  139  running  from 
one  to  the  other  pole  of  magnet. 

is  Referring  particularly  to  FIGS.  2,  5  and  6,  the 
driven  member  44  is  mounted  to  the  cartridge  42 
so  that  when  a  second  magnet,  for  example,  mag- 
net  68,  on  the  driven  member,  is  within  the  dis- 
tance  D  from  its  cooperating  first  magnet  64  on 

20  member  62,  the  second  magnetic  field  138  gen- 
erated  by  the  second  magnet  68  will  overlap  the 
first  magnetic  field  135  generated  by  the  first  mag- 
net  64  (FIG.  5).  The  overlapping  of  the  magnetic 
fields  creates  a  magnetic  coupling  141  that  is  ca- 

25  pable  of  transferring  the  momentum  of  the  second 
magnet  68  to  the  first  magnet  64.  The  momentum 
transferred  (a  force  x  time  quantity)  depends  on  the 
combined  strengths  of  the  magnetic  fields  135,  138 
and  on  the  time  it  takes  the  second  magnet  68  and 

30  its  field  138  to  completely  pass  through  the  first 
field  135.  The  velocity,  indicated  by  the  arrow  70, 
of  the  second  magnet  68  relative  to  the  first  mag- 
net  64,  given  the  combined  strengths  of  the  mag- 
netic  fields  135,  138  must  be  such  as  would  gen- 

35  erate  and  transfer  a  magnetic  momentum  that  will 
exceed  that  required  to  overcome  the  inertia  or 
tendency  of  the  toner  moving  member  62  (as  load- 
ed  with  first  magnets  64,  66)  to  remain  stationary. 
Preferably,  the  strengths  of  the  cooperating  mag- 

40  nets  64  and  68,  and  the  velocity,  indicated  by  the 
arrow  70,  of  the  second  magnet  68,  should  be  such 
as  to  transfer  a  momentum  to  the  toner  moving 
member  62  that  not  only  overcomes  the  inertia  of 
the  member  62,  but  is  large  enough  to  cause 

45  member  62  to  exert  a  net  mechanical  force  140 
upon  being  moved. 

The  mechanical  force  140  should  be  such  as 
will  enable  a  plow  edge  101  or  102  of  member  62, 
when  laddened  with  toner  particles,  to  flip  such 

50  particles  from  the  front  portion  56  to  the  rear  por- 
tion  54  of  the  housing  50.  The  quantity  of  toner 
particles  to  be  flipped  each  time,  is  a  function  of 
the  time  between  flips  or  in  other  words,  is  a 
function  of  the  distance  Y  between  second  mag- 

55  nets  68,  69.  This  is  because  the  principle  of  opera- 
tion  between  cooperating  first  and  second  magnets 
66  and  69  is  exactly  the  same  as  that  between  first 
and  second  magnets  64  and  68,  as  described 

5 
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above.  The  operation  of  cooperating  magnets  66 
and  69,  of  course,  lags  that  of  magnets  64  and  68 
because  of  the  offset  Y  of  second  magnet  69  from 
second  magnet  68. 

As  shown  in  FIGS.  6A-6C,  one  motion  of  sec- 
ond  magnet  68  past  cooperating  first  magnet  64  is 
sufficient  to  rotate  the  first  magnet  64,  and  hence 
the  toner  moving  member  62,  approximately  180°. 
One  result  of  this  rotation  is  to  invert  the  first 
magnet  64  from  an  orientation  where  its  north  pole 
was  down  and  its  south  pole  up,  to  an  orientation 
where  the  reverse  is  true.  Because  the  far  end  first 
magnet  66  which  cooperates  with  the  far  end  sec- 
ond  magnet  69,  was  loaded  onto  the  member  62  in 
a  reverse  orientation  to  that  of  first  magnet  64,  the 
result  of  the  180°  rotation  is  also  to  place  the  far 
end  first  magnet  66  in  the  same  starting  orientation 
(north  down,  south  up)  as  first  magnet  64.  Since 
the  far  end  second  magnet  69,  which  cooperates 
with  first  magnet  66,  was  mounted  to  member  44  in 
the  same  orientation  as  the  near  end  second  mag- 
net  68,  the  interaction  between  the  far  end  coop- 
erating  magnets  66  and  69,  is  exactly  the  same  as 
that  between  the  near  end  magnets  64  and  68.  The 
result  again  is  another  180°  rotation  of  the  toner 
moving  member  62. 

As  shown  in  FIGS.  6A-6C,  the  preferred  mount- 
ing  of  each  cooperating  set  of  magnets  is  such  that 
the  south  pole  of  second  magnet  68,  as  it  moves 
towards  and  past  first  magnet  64,  will  attract  the 
north  pole  of  first  magnet  64,  pulling  such  north 
pole,  and  hence  the  side  of  number  62  on  which  it 
is  located  upwards.  As  the  leading  south  pole  of 
second  magnet  68  starts  to  move  away  from  first 
magnet  64,  the  trailing  north  pole  of  magnet  68, 
which  is  now  closer  to  magnet  64,  acts  to  repel  the 
north  and  attract  the  south  poles  of  magnet  64, 
again  pulling  magnet  64  upwards.  The  effect  of 
such  upward  pulling  is  to  cause  member  62  to 
rotate  about  180  degrees  about  its  axis  within  the 
front  portion  56.  Far  end  cooperating  magnets  66 
and  69  also  cause  a  similar  rotation  in  member  62. 
During  these  repeated  rotations  of  member  62,  the 
plow  edges  101  and  102  sweep  through  the  trough 
of  the  front  portion  56,  to  effectively  move  the  toner 
particles  from  such  front  portion  into  the  rear  por- 
tion  54  of  the  housing  50. 

Although  the  invention  has  been  described  in 
detail  with  particular  reference  to  the  preferred  em- 
bodiments  thereof,  it  will  be  understood  that  vari- 
ations  and  modifications  can  be  effected  within  the 
scope  of  the  invention  as  claimed. 

Claims 

1.  A  cleaning  apparatus  (40)  for  removing  toner 
and  other  particles  (60)  from  an  image-bearing 
surface  (12)  in  an  electrostatographic  copier  or 

printer  (10),  said  apparatus  including  a  clean- 
ing  element  (46),  a  housing  (50)  for  receiving 
and  holding  the  particles  (60)  removed  from 
the  surface  (12)  being  cleaned  and  a  particle- 

5  moving  member,  characterized  In  that 
said  particle-moving  member  (62)  com- 

prises  a  first  magnet  (64  or  66)  and  is  located 
within  the  housing  (50)  and  movable  for 
spreading  the  particles  (60)  within  said  hous- 

io  ing;  and 
a  second  magnet  (68  or  69)  is  located 

outside  the  housing  (50)  and  moved  by  a  mov- 
ing  member  (11)  so  as  to  cause  said  particle- 
moving  member  (62)  to  move. 

15 
2.  The  cleaning  apparatus  of  Claim  1,  character- 

ized  in  that  said  second  magnet  (68  or  69)  is 
associated  with  a  driven  member  (44)  that  is 
spaced  from  the  particle-moving  member  (62) 

20  and  movable  by  said  moving  member  (11)  at  a 
first  velocity  (70)  relative  to  the  particle-moving 
member  (62). 

3.  The  cleaning  apparatus  of  Claim  1  or  2,  char- 
25  acterized  in  that  said  first  magnet  (64  or  66) 

and  said  second  magnet  (68  or  69)  are  spaced 
apart  in  such  a  way  as  to  form  a  magnetic 
coupling  (141)  for  transferring  a  momentum  of 
said  driven  member  (44)  to  said  movable 

30  particle-moving  member  (62),  said  magnetic 
coupling  being  defined  by  a  second  magnetic 
field  (138)  of  said  second  magnet  (68  or  69) 
moving  with  said  driven  member  (44)  at  said 
first  velocity  (70)  through  a  first  magnetic  field 

35  (135)  of  said  first  magnet  (64  or  66). 

4.  The  cleaning  apparatus  of  Claim  3,  character- 
ized  in  that  said  first  magnetic  field  (135)  and 
said  second  magnetic  field  (138)  together  are 

40  strong  enough,  when  forming  said  magnetic 
coupling  (141),  to  exert  a  net  force  on  said 
movable  particle-moving  member  (62)  that  is 
substantially  equal  to  the  sum  of  a  mechanical 
force  (140)  for  moving  toner  particles  (60)  with- 

45  in  the  housing  (50)  and  a  force  for  overcoming 
the  inertia  of  said  particle-moving  member 
(62). 

5.  The  cleaning  apparatus  of  Claim  3,  character- 
50  ized  in  that  said  particle-moving  member  (62) 

has  a  plurality  of  said  first  magnets  (64,  66) 
and  said  driven  member  (44)  has  a  plurality  of 
said  second  magnets  (68,  69). 

55  6.  The  cleaning  apparatus  of  Claim  5,  character- 
ized  in  that  said  first  magnets  (64,  66)  and  said 
second  magnets  (68,  69)  are  elongate  and 
wedge-shaped  and  have  a  long  narrow  top 

6 
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(130)  and  a  long  broad  base  (131). 

7.  The  cleaning  apparatus  of  Claim  6,  character- 
ized  in  that  said  first  magnets  (64,  66)  and  said 
second  magnets  (68,  69)  are  permanent  mag- 
nets  and  are  polarized  such  that  said  long 
narrow  top  (130)  forms  one  magnetic  pole  and 
said  long  broad  base  (131)  the  opposite  mag- 
netic  pole. 

8.  The  cleaning  apparatus  of  one  of  the  Claims  1 
to  7,  characterized  in  that  said  particle-moving 
member  (62)  is  formed  as  an  elongate  paddle 
having  stub  shaft  ends  (104,  106),  first  and 
second  sides  (96,  97),  first  and  second  plow 
edges  (101,  102),  and  means  (114)  for  holding 
said  first  magnets  (64,  66). 

9.  The  cleaning  apparatus  of  Claim  8,  character- 
ized  in  that  said  means  for  holding  said  first 
magnets  (64  or  66)  comprises 

a)  an  aperture  (116)  in  said  paddle  having  a 
width  less  than  the  width  of  said  paddle  so 
as  to  lie  between  said  first  and  said  second 
plow  edges  (101,  102)  of  that  paddle; 
b)  first  and  second  spring  arms  (120,  121) 
located  adjacent  said  aperture  (116)  on  said 
first  side  (96)  of  said  paddle  for  receiving 
and  retaining  said  first  magnet  (64  or  66)  on 
said  first  side;  and 
c)  a  plurality  of  thin  strip  U-shaped  channel 
seats  (122)  connected  to  said  second  side 
(97)  of  said  paddle,  and  straddling  said  ap- 
erture  (116),  for  supporting  said  first  magnet 
(64  or  66)  on  said  second  side  of  said 
paddle. 

10.  The  cleaning  apparatus  of  Claims  7  or  9,  char- 
acterized  in  that  said  plural  first  magnets  (64, 
66)  are  divided  into  a  first  group  (64)  and  a 
second  group  (66)  such  that  as  mounted  on 
said  paddle  of  the  particle-moving  member 
(62),  the  magnetic  poles  of  said  second  group 
(66)  of  said  first  magnets  are  in  reverse  ori- 
entation  to  the  magnetic  poles  of  said  first 
group  (64). 

11.  The  cleaning  apparatus  of  Claims  5  or  10, 
charaterized  in  that  said  plural  second  magnets 
(68,  69)  are  mounted  on  said  driven  member 
(44)  in  a  common  orientation  of  magnetic 
poles. 

12.  The  cleaning  apparatus  of  Claim  11, 
charaterized  in  that  said  plural  second  magnets 
(68,  69)  are  divided  into  at  least  a  first  group 
(68)  and  a  second  group  (69)  such  that  said 
second  group  (69)  of  said  second  magnets  is 

offset  peripherally  on  said  driven  member  (44) 
from  said  first  group  (68),  so  as  to  substantially 
lag  said  first  group  of  said  second  magnets  in 
moving  through  the  magnetic  field  (135)  of 

5  said  first  magnets  (64,  66). 

13.  The  cleaning  apparatus  of  Claim  2,  character- 
ized  in  that  the  housing  (50),  the  cleaning 
element  (46)  and  said  particle-moving  member 

io  (62)  form  a  cartridge  (42)  that  is  mountable 
against  said  moving  member  (11). 

14.  The  cleaning  apparatus  of  Claim  13,  character- 
ized  in  that  the  interior  of  said  housing  (50) 

is  includes  a  raised  front  portion  (56)  for  receiv- 
ing  the  toner  particles  (60)  removed  by  the 
cleaning  element  (46),  and  a  rear  portion  (54) 
for  storing  the  toner  particles  moved  from  said 
front  portion  by  said  particle-moving  member 

20  (62). 

15.  The  cleaning  apparatus  of  Claim  14,  character- 
ized  in  that  said  raised  front  portion  (56)  of 
said  interior  is  troughed. 

25 
16.  The  cleaning  apparatus  of  Claim  13,  character- 

ized  in  that  said  moving  member  (15)  is  bear- 
ing  the  image-bearing  surface  (12). 

30  17.  The  cleaning  apparatus  of  one  of  the  Claims  3 
to  16,  characterized  in  that  the  driven  member 
(44)  is  a  rigid  drum  and  the  said  second  mag- 
net  (68  or  69)  is  mounted  within  the  drum  (44) 
and  located  behind  the  image-bearing  surface 

35  (12). 

Patentanspruche 

1.  Reinigungsvorrichtung  (40)  zum  Entfernen  von 
40  Tonerteilchen  und  anderen  Partikeln  (60)  von 

einer  Bildtragerflache  (12)  in  einem  elektrosta- 
tographischen  Kopierer  oder  Drucker  (10)  mit 
einem  Reinigungselement  (46),  einem  Gehau- 
se  (50)  zum  Aufnehmen  und  Speichern  der 

45  von  der  zu  reinigenden  Flache  (12)  entfernten 
Teilchen  (60)  und  einer  Einrichtung  zum  Bewe- 
gen  der  Teilchen,  dadurch  gekennzeichnet, 
dafi 
die  Bewegungseinrichtung  (62)  einen  ersten 

50  Magneten  (64  oder  66)  aufweist  und  innerhalb 
des  Gehauses  (50)  angeordnet  und  so  beweg- 
bar  ist,  dal3  sie  die  Teilchen  (60)  in  dem  Ge- 
hause  verteilt,  und 
ein  zweiter  Magnet  (68  oder  69)  auBerhalb  des 

55  Gehauses  (50)  angeordnet  und  von  einem  sich 
bewegenden  Element  (11)  so  bewegbar  ist, 
dal3  er  die  Bewegungseinrichtung  (62)  in  Be- 
wegung  versetzt. 

7 
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2.  Reinigungsvorrichtung  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dal3  der  zweite  Magnet 
(68  oder  69)  einem  angetriebenen  Teil  (44) 
zugeordnet  ist,  das  sich  in  einem  Abstand  von 
der  Bewegungseinrichtung  (62)  befindet  und 
von  dem  Element  (11)  mit  einer  ersten  Ge- 
schwindigkeit  (70)  relativ  zu  der  Bewegungs- 
einrichtung  (62)  bewegbar  ist. 

3.  Reinigungsvorrichtung  nach  Anspruch  1  oder 
2,  dadurch  gekennzeichnet,  dal3  der  erste  Ma- 
gnet  (64  oder  66)  und  der  zweite  Magnet  (68 
oder  69)  so  im  Abstand  voneinander  angeord- 
net  sind,  dau.  sie  eine  Magnetkupplung  (141) 
bilden,  die  eine  Antriebskraft  von  dem  ange- 
triebenen  Teil  (44)  auf  die  Bewegungseinrich- 
tung  (62)  ubertragt  und  die  durch  ein  zweites 
Magnetfeld  (138)  des  zweiten  Magneten  (68 
oder  69)  begrenzt  ist,  der  sich  zusammen  mit 
dem  angetriebenen  Teil  (44)  mit  der  ersten 
Geschwindigkeit  (70)  durch  ein  erstes  Magnet- 
feld  (135)  des  ersten  Magneten  (64  oder  66) 
bewegt. 

4.  Reinigungsvorrichtung  nach  Anspruch  3,  da- 
durch  gekennzeichnet,  dal3  das  erste  Magnet- 
feld  (135)  und  das  zweite  Magnetfeld  (138) 
zusammen  so  stark  sind,  dal3  sie  beim  Bilden 
der  Magnetkupplung  (141)  auf  die  Bewegungs- 
einrichtung  (62)  eine  resultierende  Kraft  aus- 
uben,  die  im  wesentlichen  gleich  der  Summe 
aus  einer  die  Tonerteilchen  (60)  in  dem  Ge- 
hause  (50)  bewegenden  mechanischen  Kraft 
(140)  und  einer  die  Tragheit  der  Bewegungs- 
einrichtung  (62)  uberwindenden  Kraft  ist. 

5.  Reinigungsvorrichtung  nach  Anspruch  3,  da- 
durch  gekennzeichnet,  dal3  die  Bewegungsein- 
richtung  (62)  eine  Vielzahl  von  ersten  Magne- 
ten  (64,  66)  und  das  angetriebene  Teil  (44) 
eine  Vielzahl  von  zweiten  Magneten  (68,  69) 
aufweist. 

6.  Reinigungsvorrichtung  nach  Anspruch  5,  da- 
durch  gekennzeichnet,  dal3  die  ersten  Magne- 
ten  (64,  66)  und  die  zweiten  Magneten  (68,  69) 
eine  langgestreckte  und  keilformige  Gestalt 
besitzen  und  einen  langen  schmalen  oberen 
Abschnitt  (130)  und  einen  langen  breiten  unter- 
en  Abschnitt  (131)  aufweisen. 

7.  Reinigungsvorrichtung  nach  Anspruch  6,  da- 
durch  gekennzeichnet,  dal3  die  ersten  Magne- 
ten  (64,  66)  und  die  zweiten  Magneten  (68,  69) 
aus  Dauermagneten  bestehen,  die  derart  pola- 
risiert  sind,  dal3  der  lange  schmale  obere  Ab- 
schnitt  (130)  den  einen  Magnetpol  und  der 
lange  breite  untere  Abschnitt  (131)  den  entge- 

gengesetzten  Magnetpol  bildet. 

8.  Reinigungsvorrichtung  nach  einem  der  Anspru- 
che  1  bis  7,  dadurch  gekennzeichnet,  dal3  die 

5  Bewegungseinrichtung  (62)  als  langgestrecktes 
Paddel  mit  Stummelwellenenden  (104,  106) 
ausgebildet  ist,  das  eine  erste  und  eine  zweite 
Seite  (96,  97),  eine  erste  und  eine  zweite 
pflugartige  Kante  (101,  102)  und  Mittel  (114) 

io  zum  Halten  der  ersten  Magneten  (64,  66)  be- 
sitzt. 

9.  Reinigungsvorrichtung  nach  Anspruch  8,  da- 
durch  gekennzeichnet,  dal3  die  Mittel  zum  Hal- 

15  ten  der  ersten  Magneten  (64  oder  66)  aus 
a)  einer  in  dem  Paddel  Vorgesehenen  Off- 
nung  (116)  bestehen,  deren  Breite  geringer 
ist  als  die  Breite  des  Paddels  und  die  zwi- 
schen  der  ersten  und  der  zweiten  pflugarti- 

20  gen  Kante  (101,  102)  des  Paddels  angeord- 
net  ist,  sowie 
b)  einem  ersten  und  einem  zweiten  benach- 
bart  der  Offnung  (116)  auf  der  ersten  Seite 
(96)  des  Paddels  angeordneten  Federarm 

25  (120,  121),  mit  dem  der  erste  Magnet  (64 
oder  66)  auf  der  ersten  Seite  gehalten  und 
befestigt  ist,  und 
c)  einer  Vielzahl  von  dunnen  streifenartigen 
U-formigen  Klammern  (122),  die  mit  der 

30  zweiten  Seite  (97)  des  Paddels  verbunden 
sind  und  die  Offnung  (116)  spreizen  und 
zum  Lagern  des  ersten  Magneten  (64  oder 
66)  auf  der  zweiten  Seite  des  Paddels  die- 
nen. 

35 
10.  Reinigungsvorrichtung  nach  Anspruch  7  oder 

9,  dadurch  gekennzeichnet,  dau.  die  Vielzahl 
von  ersten  Magneten  (64,  66)  derart  in  eine 
erste  Gruppe  (64)  und  eine  zweite  Gruppe  (66) 

40  unterteilt  ist,  dal3  bei  Lagerung  auf  dem  Paddel 
der  Bewegungseinrichtung  (62)  die  Magnetpole 
der  zweiten  Gruppe  (66)  von  ersten  Magneten 
den  Magnetpolen  der  ersten  Gruppe  (64)  ent- 
gegengesetzt  sind. 

45 
11.  Reinigungsvorrichtung  nach  Anspruch  5  oder 

10,  dadurch  gekennzeichnet,  dal3  die  Vielzahl 
von  zweiten  Magneten  (68,  69)  auf  dem  ange- 
triebenen  Teil  (44)  mit  einer  einheitlichen  Pol- 

50  orientierung  angeordnet  sind. 

12.  Reinigungsvorrichtung  nach  Anspruch  11,  da- 
durch  gekennzeichnet,  dal3  die  Vielzahl  von 
zweiten  Magneten  (68,  69)  in  mindestens  eine 

55  erste  Gruppe  (68)  und  eine  zweite  Gruppe  (69) 
derart  unterteilt  ist,  dal3  die  zweite  Gruppe  (69) 
von  zweiten  Magneten  am  Umfang  des  ange- 
triebenen  Teils  (44)  gegenuber  der  ersten 
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Gruppe  (68)  so  versetzt  ist,  dal3  sie  sich  bei 
der  Bewegung  durch  das  Magnetfeld  (135)  der 
ersten  Magneten  (64,  66)  im  wesentlichen  mit 
einer  Verzogerung  zur  ersten  Gruppe  von 
zweiten  Magneten  bewegt.  5 

13.  Reinigungsvorrichtung  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  dal3  das  Gehause  (50), 
das  Reinigungselement  (46)  und  die  Bewe- 
gungseinrichtung  (62)  eine  Patrone  (42)  bilden,  10 
die  an  dem  Element  (11)  lagerbar  ist. 

14.  Reinigungsvorrichtung  nach  Anspruch  13,  da- 
durch  gekennzeichnet,  dal3  das  Innere  des  Ge- 
hauses  (50)  einen  erhohten  Vorderabschnitt  is 
(56)  fur  die  Aufnahme  der  durch  das  Reini- 
gungselement  (46)  entfernten  Tonerteilchen 
(60)  besitzt  sowie  einen  hinteren  Abschnitt  (54) 
aufweist,  in  dem  die  durch  die  Bewegungsein- 
richtung  (62)  aus  dem  Vorderabschnitt  heraus-  20 
bewegten  Tonerteilchen  speicherbar  sind. 

15.  Reinigungsvorrichtung  nach  Anspruch  14,  da- 
durch  gekennzeichnet,  dal3  der  erhohte  Vor- 
derabschnitt  (56)  des  Gehauseinneren  wannen-  25 
artig  vertieft  ist. 

16.  Reinigungsvorrichtung  nach  Anspruch  13,  da- 
durch  gekennzeichnet,  dal3  das  Element  (11) 
die  Bildtragerflache  (12)  aufweist.  30 

17.  Reinigungsvorrichtung  nach  einem  der  Anspru- 
che  3  bis  16,  dadurch  gekennzeichnet,  dal3  das 
angetriebene  Teil  (44)  eine  starre  Trommel 
und  der  zweite  Magnet  (68  oder  69)  in  der  35 
Trommel  (44)  gelagert  und  hinter  der  Bildtra- 
gerflache  (12)  angeordnet  ist. 

Revendicatlons 
40 

1.  Appareil  de  nettoyage  (40)  destine  a  retirer  les 
particules  (60)  de  developpateur  et  autres 
d'une  surface  (12)  de  support  d'image  dans 
une  imprimante  ou  un  copieur  electrostatogra- 
phique  (10),  I'appareil  comportant  un  element  45 
de  nettoyage  (46),  un  boltier  (50)  destine  a 
recevoir  et  retenir  les  particules  (60)  retirees 
de  la  surface  nettoyee  (12)  et  un  organe  de 
deplacement  de  particules,  caracterise  en  ce 
que 

I'organe  (62)  de  deplacement  de  particules 
comporte  un  premier  aimant  (64  ou  66)  et  il 
est  dispose  dans  le  boltier  (50)  et  est  mobile 
afin  qu'il  repartisse  les  particules  (60)  a  I'inte- 
rieur  du  boltier,  et 

un  second  aimant  (68  ou  69)  est  dispose 
en  dehors  du  boltier  (50)  et  est  deplace  par  un 
organe  (11)  de  deplacement  afin  qu'il  provo- 

que  un  deplacement  de  I'organe  (62)  de  depla- 
cement  des  particules. 

2.  Appareil  de  nettoyage  selon  la  revendication  1  , 
5  caracterise  en  ce  que  le  second  aimant  (68  ou 

69)  est  associe  a  un  organe  mene  (44)  qui  est 
place  a  distance  de  I'organe  (62)  de  deplace- 
ment  de  particules  et  qui  est  mobile  sous  la 
commande  de  I'organe  de  deplacement  (11)  a 

io  une  premiere  vitesse  (70)  par  rapport  a  I'orga- 
ne  (62)  de  deplacement  de  particules. 

3.  Appareil  de  nettoyage  selon  la  revendication  1 
ou  2,  caracterise  en  ce  que  le  premier  aimant 

is  (64  ou  66)  et  le  second  aimant  (68  ou  69)  sont 
espaces  de  maniere  qu'ils  forment  un  coupla- 
ge  magnetique  (141)  assurant  le  transfert 
d'energie  cinetique  de  I'organe  mene  (44)  a 
I'organe  mobile  (62)  de  deplacement  de  parti- 

20  cules,  le  couplage  magnetique  etant  cree  par 
un  second  champ  magnetique  (138)  du  second 
aimant  (68  ou  69)  qui  se  deplace  avec  I'organe 
mene  (44)  a  la  premiere  vitesse  (70)  dans  un 
premier  champ  magnetique  (135)  du  premier 

25  aimant  (64  ou  66). 

4.  Appareil  de  nettoyage  selon  la  revendication  3, 
caracterise  en  ce  que  le  premier  champ  ma- 
gnetique  (135)  et  le  second  champ  magnetique 

30  (138)  sont  ensemble  suffisamment  intenses, 
lors  de  la  formation  du  couplage  magnetique 
(141),  pour  qu'ils  exercent  une  force  resultante 
sur  I'organe  mobile  (62)  de  deplacement  de 
particules  qui  est  pratiquement  egale  a  la  som- 

35  me  d'une  force  mecanique  (140)  de  deplace- 
ment  des  particules  (60)  de  developpateur 
dans  le  boltier  (50)  et  d'une  force  destinee  a 
depasser  la  force  d'inertie  de  I'organe  (62)  de 
deplacement  de  particules. 

40 
5.  Appareil  de  nettoyage  selon  la  revendication  3, 

caracterise  en  ce  que  I'organe  (62)  de  depla- 
cement  des  particules  possede  plusieurs  pre- 
miers  aimants  (64,  66)  et  I'organe  mene  (44) 

45  possede  plusieurs  seconds  aimants  (68,  69). 

6.  Appareil  de  nettoyage  selon  la  revendication  5, 
caracterise  en  ce  que  des  premiers  aimants 
(64,  66)  et  des  seconds  aimants  (68,  69)  sont 

50  allonges  et  ont  une  forme  de  coin,  et  ils  posse- 
dent  une  partie  superieure  longue  et  etroite 
(130)  et  une  base  longue  et  large  (131). 

7.  Appareil  de  nettoyage  selon  la  revendication  6, 
55  caracterise  en  ce  que  les  premiers  aimants 

(64,  66)  et  les  seconds  aimants  (68,  69)  sont 
des  aimants  permanents  et  sont  polarises  afin 
que  la  longue  partie  superieure  etroite  (130) 
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forme  un  premier  pole  magnetique  et  la  lon- 
gue  base  large  (131)  le  pole  magnetique  oppo- 
se. 

8.  Appareil  de  nettoyage  selon  I'une  des  revendi- 
cations  1  a  7,  caracterise  en  ce  que  I'organe 
(62)  de  deplacement  des  particules  est  sous 
forme  d'une  palette  allongee  ayant  des  extre- 
mites  d'arbre  (104,  106),  un  premier  et  un 
second  cote  (96,  97),  un  premier  et  un  second 
bord  (101,  102)  de  creusement,  et  un  dispositif 
(114)  de  retenue  des  premiers  aimants  (64, 
66). 

9.  Appareil  de  nettoyage  selon  la  revendication  8, 
caracterise  en  ce  que  le  dispositif  de  retenue 
des  premiers  aimants  (64  ou  66)  comporte 

a)  une  ouverture  (116)  formee  dans  la  palet- 
te  et  ayant  une  largeur  inferieure  a  la  lar- 
geur  de  la  palette  afin  qu'elle  se  trouve 
entre  le  premier  et  le  second  bord  de  creu- 
sement  (101,  102)  de  cette  palette, 
b)  un  premier  et  un  second  bras  elastique 
(120,  121)  adjacents  a  I'ouverture  (116)  du 
premier  cote  (96)  de  la  palette  et  destines  a 
loger  et  retenir  le  premier  aimant  (64  ou  66) 
sur  le  premier  cote,  et 
c)  plusieurs  sieges  (122)  en  forme  de  canal 
en  U  a  bande  mince  raccordes  au  second 
cote  (97)  de  la  palette  et  chevauchant  I'ou- 
verture  (116)  afin  que  le  premier  aimant  (64 
ou  66)  soit  supporte  du  second  cote  de  la 
palette. 

10.  Appareil  de  nettoyage  selon  la  revendication  7 
ou  9,  caracterise  en  ce  que  les  premiers  ai- 
mants  (64,  66)  sont  repartis  en  un  premier 
groupe  (64)  et  un  second  groupe  (66)  afin  que, 
lorsqu'ils  sont  montes  sur  la  palette  de  I'orga- 
ne  (62)  de  deplacement  de  particules,  les  po- 
les  magnetiques  du  second  groupe  (66)  de 
premiers  aimants  aient  une  orientation  inverse 
de  celle  des  poles  magnetiques  du  premier 
groupe  (64). 

11.  Appareil  de  nettoyage  selon  la  revendication  5 
ou  10,  caracterise  en  ce  que  les  seconds  ai- 
mants  (68,  69)  sont  montes  sur  I'organe  mene 
(44)  avec  une  orientation  commune  des  poles 
magnetiques. 

12.  Appareil  de  nettoyage  selon  la  revendication 
1  1  ,  caracterise  en  ce  que  les  seconds  aimants 
(68,  69)  sont  divises  en  au  moins  un  premier 
groupe  (68)  et  un  second  groupe  (69),  afin  que 
le  second  groupe  (69)  des  seconds  aimants 
soit  decale  peripheriquement  sur  I'organe 
mene  (44)  par  rapport  au  premier  groupe  (68), 

et  qu'il  soit  notablement  en  retard  par  rapport 
au  premier  groupe  des  seconds  aimants  lors 
du  deplacement  dans  le  champ  magnetique 
(135)  des  premiers  aimants  (64,  66). 

5 
13.  Appareil  de  nettoyage  selon  la  revendication  2, 

caracterise  en  ce  que  le  boltier  (50),  I'element 
de  nettoyage  (46)  et  I'organe  (62)  de  deplace- 
ment  des  particules  forment  une  cartouche 

io  (42)  qui  peut  etre  montee  contre  I'organe  de 
deplacement  (11). 

14.  Appareil  de  nettoyage  selon  la  revendication 
13,  caracterise  en  ce  que  I'interieur  du  boltier 

is  (50)  a  une  partie  avant  surelevee  (56)  destinee 
a  recevoir  les  particules  (60)  de  developpateur 
qui  sont  retirees  par  I'element  de  nettoyage 
(46),  et  une  partie  arriere  (54)  destinee  a 
conserver  les  particules  de  developpateur  de- 

20  placees  de  la  partie  avant  par  I'organe  (62)  de 
deplacement  de  particules. 

15.  Appareil  de  nettoyage  selon  la  revendication 
14,  caracterise  en  ce  que  la  partie  avant  sure- 

25  levee  (56)  de  I'interieur  forme  une  rigole. 

16.  Appareil  de  nettoyage  selon  la  revendication 
13,  caracterise  en  ce  que  I'organe  de  deplace- 
ment  (11)  porte  la  surface  (12)  de  support 

30  d'image. 

17.  Appareil  de  nettoyage  selon  I'une  des  revendi- 
cations  3  a  16,  caracterise  en  ce  que  I'organe 
mene  (44)  est  un  tambour  rigide  et  le  second 

35  aimant  (68  ou  69)  est  monte  dans  le  tambour 
(44)  et  est  place  derriere  la  surface  (12)  de 
support  d'image. 
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