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permanent  magnets.  The  particles  in  such  a 
material  have  a  tendency  to  cling  to  each  other  to 
form  clumps  and,  in  general,  in  the  absence  of  an 
external  field,  such  materials  have  a  tendency  to 
behave  somewhat  like  wet  sand  due  to  the  mag- 
netic  attraction  exerted  between  the  particles. 
Such  a  material  creates  special  problems  in  mixing 
developer  material,  circulating  the  material  axially 
along  a  development  station,  agitating  and  shear- 
ing  the  developer  to  promote  tribocharging  and 
then  feeding  the  developer  to  a  magnetic  brush. 

It  is  an  object  of  this  invention  to  provide  an 
electrographic  development  apparatus  that 
eliminates  the  need  for  separate  end  sump  mixing 
and  agitation  of  developer  material;  that  has 
reduced  circulation  rates  and  improved  mixing 
performance;  and  is  also  useful  for  mixing  and 
circulation  of  a  developer  material  having  per- 
manently  magnetized  carrier  particles. 

This  object  is  accomplished  by  an  electrographic 
development  apparatus  with  mixing  means  com- 
prising  a  ribbon  blender  having  a  first  spiral  ribbon 
for  moving  the  developer  material  in  one  direction 
and  a  second  spiral  ribbon  for  moving  such 
material  in  the  opposite  direction,  the  first  ribbon 
being  positioned  inside  the  second  ribbon,  the 
pitch  of  the  first  ribbon  being  opposite  to  the  pitch 
of  the  second  ribbon,  and  said  first  and  second 
ribbons  are  spiraled  about  and  along  a  shaft  and 
fixed  to  this  shaft  for  rotation  therewith  about  its 
axis. 

In  the  detailed  description  of  the  preferred 
embodiments  of  the  invention  presented  below, 
reference  is  made  to  the  accompanying  drawings, 
in  which: 

Fig.  1  is  an  end  view  of  one  preferred  embodi- 
ment  of  development  apparatus  of  the  present 
invention  illustrated  relative  to  an  insulating  sur- 
face  of  a  photoconductor  or  the  like  that  is  adapted 
to  transport  an  electrostatic  image  thereon  past 
the  development  apparatus; 

Fig.  2  is  a  fragmentary  perspective  view  illustrat- 
ing  the  ribbon  blender  and  feeder  vane  assembly 
of  the  Fig.  1  apparatus; 

Fig.  3  is  an  end  view,  similar  to  Fig.  1,  but 
illustrating  another  preferred  embodiment  of  the 
development  apparatus  of  the  invention; 

Fig.  4  is  a  perspective  view  of  the  ribbon  blender 
illustrated  in  Fig.  3; 

Fig.  5  is  a  perspective  view  of  the  feed 
mechanism  for  developer  material  illustrated  in 
Fig.  3; 

Figs.  6  and  7  are  perspective  views  illustrating 
other  preferred  embodiments  of  the  feed 
mechanism;  and 

Fig.  8  is  a  perspective  view  of  the  toner  replen- 
ishment  mechanism  used  with  the  developer 
apparatus  shown  in  Fig.  3. 

Referring  nowto  Fig.  1  of  the  drawings,  develop- 
ment  apparatus  of  the  present  invention  is 
generally  designated  10  and  is  adapted  to  provide 
a  supply  of  marking  particles,  such  as  toner,  to  an 
electrostatic  image  formed  on  a  photoconductor 
12  of  electrographic  apparatus  to  develop  the 
image.  The  photoconductor  can  be  in  the  form  of 

Description 

This  invention  relates  to  an  electrographic 
development  apparatus  wherein  developer 
material  is  mixed  and  triboelectrically  charged  in  a  5 
sump  before  delivery  to  a  magnetic  brush  for 
development  of  an  electrostatic  image. 

Electrographic  development  apparatus  are  well 
known  in  the  art.  Such  apparatus  may  include  a 
housing  in  which  developer  material  is  located  and  w 
a  magnetic  brush  that  receives  such  material  from 
the  housing  and  transports  it  to  a  position  where 
part  of  such  material  can  be  transferred  to  an 
electrostatic  image  formed  on  an  insulating  sur- 
face  to  thereby  develop  the  image.  The  developer  15 
material  may  comprise  a  mixture  of  carrier  par- 
ticles  and  smaller  toner  particles.  Some  of  the 
toner  particles  are  transferred  from  the  mixture  to 
the  electrostatic  image  during  development  of  the 
image.  Thus  there  is  a  need  to  replenish  toner  20 
particles  in  used  developer  material  in  the  hous- 
ing.  In  order  to  replenish  toner  particles  in  used 
developer  material,  the  used  developer  material 
can  be  delivered  from  the  housing  to  an  end  sump 
along  with  the  addition  of  fresh  toner  particles.  The  25 
materials  in  the  end  sump  are  then  mixed  and 
agitated  in  order  to  thoroughly  mix  the  fresh  toner 
particles  with  the  used  developer  material  and  to 
effect  triboelectric  charging  of  the  materials.  The 
resulting  toner-replenished  developer  material  is  30 
then  transported  from  the  end  sump  to  the  hous- 
ing  by  means  of  augers  or  other  apparatus  so  that 
the  development  material  is  again  available  for 
transfer  of  toner  to  a  magnetic  brush  for  develop- 
ment  of  an  electrostatic  image.  An  apparatus  of  35 
this  general  type  is  disclosed  in  U.S.  Patent  No. 
4,101,211.  Such  development  apparatus  requires 
relatively  high  circulation  rates  in  order  to  trans- 
port  toner  replenished  development  material  from 
the  end  sump  along  the  entire  length  of  the  40 
housing  of  the  development  station.  Such  high 
circulation  rates  increase  power  requirements  for 
the  development  apparatus  and  decrease  the 
developer  life. 

US  —  A  —  3  724  725  discloses  toner  replenish-  45 
ment  apparatus  comprising  oppositely  wound 
spring  members.  The  object  to  be  solved  is  to 
separate  contaminant  material  from  the  remaining 
toner  material.  This  is  achieved  with  the  outer 
spring  member  serving  to  feed  toner  material  so 
towards  and  through  a  perforated  plate,  while  the 
inner  spring  member  serves  to  separate  contamin- 
ant  material  not  passing  through  said  plate  from 
fresh  toner  and  feeds  it  into  a  collecting  container. 

DE—  A—  30  31  593  discloses  development  55 
apparatus  that  deals  with  the  problem  of  improv- 
ing  insufficient  toner  transfer  between  two  shells 
when  rotated  at  high  speed  for  high  speed  copy- 
ing.  Two  stirrer  shafts  or  crossmixers  are  provided 
for  mixing  a  two  component  toner  material.  How-  60 
ever  mixing  cannot  occur  rapidly  or  good  enough 
under  certain  circumstances  to  be  commercially 
suitable  when  using  such  stirrer  shafts. 

Recently  a  new  developer  material  has  been 
developed  wherein  the  carrier  particles  comprise  65 
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and  with  one  pair  of  rods  being  offset  90°  from  the 
adjacent  pair  of  rods.  Also,  adjacent  pairs  of  rods 
are  spaced  axially  along  the  shaft  32. 

An  inner  ribbon  36  spirals  around  shaft  32  and 
5  extends  along  the  length  of  the  shaft  in  a  helical 

fashion  with  the  convolutions  of  the  ribbon  being 
substantially  equally  spaced  from  the  shaft  32. 
Ribbon  36  is  secured  to  the  rods  34  and  thus 
rotates  with  the  shaft  32.  The  pitch  of  the  ribbon  is 

10  such  that  rotation  of  shaft  32  in  a  clockwise 
direction  tends  to  move  developer  material  in 
sump  26  from  the  end  of  the  ribbon  blender  and 
feeder  vane  assembly  at  the  left  end  of  Fig.  2 
toward  the  right  end  thereof.  In  other  words, 

is  ribbon  36  moves  developer  material  from  wall  15 
of  the  housing  toward  wall  17  of  the  housing. 
Ribbon  36  is  symmetrically  positioned  relative  to 
shaft  32  and  is  dimensioned  so  that  it  is  about 
halfway  between  the  shaft  32  and  the  ends  of  the 

20  rods  34. 
A  similar  but  larger  helical  ribbon  38  spirals 

around  shaft  32  and  the  inner  ribbon  36.  The  outer 
ribbon  38  is  secured  to  rods  34  near  the  outer 
ends  thereof  and  the  pitch  of  ribbon  38  is  opposite 

25  to  the  pitch  of  ribbon  36.  Thus  when  shaft  32  is 
rotated  in  a  clockwise  direction  ribbon  38  tends  to 
move  developer  material  in  sump  26  from  the 
right  end  of  the  shaft  as  viewed  in  Fig.  2  (near  wall 
17)  toward  the  left  end  of  the  shaft  (toward  wall 

30  15).  Thus  ribbons  36  and  38  move  developer 
material  in  opposite  directions  through  the  sump 
during  rotation  of  shaft  32. 

During  rotation  of  the  shaft  32  the  ribbons  36, 
38  are  effective  to  thoroughly  mix  the  toner  and 

35  carrier  particles  that  make  up  the  developer 
material  as  well  as  to  circulate  the  developer 
material  axially  along  the  housing  of  the  develop- 
ment  apparatus  both  in  a  left-to-right  direction 
and  a  right-to-left  direction.  This  movement  of  the 

40  developer  material  agitates  and  shears  the 
developer  material  to  promote  tribocharging 
thereof.  A  ribbon  blender  is  especially  effective 
for  mixing  developer  materials  having  hard 
carrier  particles  of  permanent  magnetic  material 

45  as  mentioned  before. 
Assembly  30  further  comprises  a  plurality  of 

feeder  vanes  40  located  radially  outwardly  with 
respect  to  the  outer  ribbon  38.  In  the  embodiment 
illustrated  in  the  drawings  four  such  vanes  are 

so  provided  and  are  secured  to  the  outer  ends  of  the 
rods  34.  Each  vane  40  comprises  a  generally  flat 
portion  42  that  is  substantially  perpendicular  to 
the  rods  34  and  a  lip  portion  44  located  at  one  side 
edge  of  the  flat  portion.  Lip  44  is  on  the  trailing 

55  edge  of  the  flat  portion  when  the  shaft  32  is 
rotated  in  a  clockwise  direction  as  viewed  in  the 
drawings.  As  a  result,  movement  of  the  feeder 
vanes  through  the  developer  material  in  sump  26 
results  in  a  quantity  of  developer  material  being 

60  picked  up  by  each  vane,  and  the  material  is 
brought  into  close  engagement  with  the  magnetic 
brush  16.  When  the  vane  reaches  the  position 
immediately  beneath  the  magnetic  brush  (the 
position  shown  by  the  upper  vane  40  in  Fig.  1), 

65  developer  material  is  attracted,  from  the  vane 

an  endless  web,  or  drum,  or  discrete  sheets.  As 
known  in  the  art,  the  photoconductor  is  moved 
along  a  path  leading  past  the  apparatus  10  during 
operation  of  the  electrographic  apparatus.  The 
image  developed  on  the  photoconductor  can  be 
fused  to  the  photoconductor  or  can  be  transferred 
to  a  receiver  sheet  and  fused  on  such  sheet  as  is 
well  known  in  the  electrographic  arts. 

The  development  apparatus  10  has  an  elongate 
housing  14  with  end  walls  15  and  17.  A  magnetic 
brush  16  located  in  the  upper  portion  of  housing 
14  extends  substantially  the  entire  length  of  the 
housing  and  is  closely  adjacent  to  the  path  of  the 
photoconductor  12.  The  magnetic  brush  prefer- 
ably  comprises  a  core  18  and  a  series  of  per- 
manent  magnets  20  concentrically  arranged 
around  the  core  18.  The  core  and  magnets  are 
rotatable  in  a  counterclockwise  direction  as 
viewed  in  Fig.  1  by  a  motor  (not  shown).  Magnets 
20  are  arranged  so  that  the  poles  at  the  outer 
portions  thereof  are  alternately  north  and  south 
poles  as  indicated  in  the  drawings.  Concentric 
with  the  core  18  and  magnets  20  is  a  cylindrical, 
non-magnetic  shell  22  which  is  driven  in  a  clock- 
wise  direction  by  suitable  means  (not  shown). 
During  rotation  of  the  shell,  the  magnets  20  serve 
to  hold  magnetic  developer  material  against  the 
shell  and  thus  bring  such  material  into  contact 
with  the  lower  or  insulating  surface  of  the  photo- 
conductor  12  in  a  conventional  manner. 

A  feed  skive  23  has  an  edge  adjacent  to  the 
surface  of  shell  22.  Skive  23  limits  the  thickness  of 
developer  material  28  carried  to  photoconductor 
12  by  the  brush  16.  Excess  material  28  removed 
by  the  skive  drops  into  sump  26.  A  wiper  24 
removes  material  28  from  shell  22  after  such 
material  has  been  carried  past  the  area  in  contact 
with  the  photoconductor. 

The  lower  portion  of  housing  14  beneath  mag- 
netic  brush  16  is  recessed  to  form  a  sump  26.  The 
sump  is  adapted  to  receive  a  supply  of  developer 
material  28.  The  developer  material  may  com- 
prise  a  mixture  of  magnetic  carrier  particles  and 
toner  particles,  the  developer  material  may  com- 
prise  a  single  component  developer.  The  inven- 
tion  is  particularly  useful  with  a  developer 
material  comprising  hard  carrier  particles  of  per- 
manent  magnetic  material  and  toner  particles  as 
mentioned  before. 

Means  are  provided  in  the  sump  26  for  mixing 
the  developer  material  28  and  for  feeding  such 
material  from  the  sump  26  to  the  magnetic  brush 
16.  As  disclosed  in  Figs.  1  and  2,  the  mixing  and 
feeding  means  comprises  a  combination  ribbon 
blender  and  feeder  vane  assembly  generally 
designated  30.  Assembly  30  comprises  a  shaft  32 
that  is  adapted  to  be  driven  in  a  clockwise  direc- 
tion  as  viewed  in  the  drawings  by  a  motor  (not 
shown).  Shaft  32  can  be  driven  independently,  or 
it  can  be  coupled  to  the  drive  for  brush  16  or  other 
parts  of  the  apparatus. 

A  plurality  of  rods  34  project  radially  outwardly 
from  shaft  32.  As  shown  in  Fig.  2,  the  rods  are 
arranged  in  pairs  with  each  rod  of  a  pair  being 
approximately  180°  from  the  other  rod  of  the  pair 
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ing  shell  22  of  the  magnetic  brush  16.  Movement 
of  the  shell  and  the  magnets  20  of  the  brush 
transports  developer  material  around  the  shell  in 
a  clockwise  direction.  As  the  material  reaches  the 

5  feed  skive  23,  excess  developer  material  is 
removed  from  the  brush  and  returned  to  the 
sump  26.  Thus  a  uniform  thickness  of  developer 
material  remains  on  the  brush  and  is  transported 
into  contact  with  the  lower,  insulating  surface  of 

w  photoconductor  12  for  transfer  of  toner  material 
to  an  electrostatic  image  thereon.  In  Fig.  1  the 
photoconductor  is  shown  moving  co-current  rela- 
tive  to  shell  22,  but  is  also  could  be  moved 
counter-current  if  desired. 

15  As  the  magnetic  brush  continues  to  rotate  the 
toner  depleted  portion  of  the  developer  material 
remaining  on  the  brush  reaches  the  wiper  24  and 
is  removed  from  the  brush.  The  removed 
developer  material  drops  into  the  area  of  the 

20  paddle  wheel  56  along  with  fresh  toner  from  the 
mechanism  48.  The  paddle  wheel  56  returns  such 
materials  to  the  sump  26  for  thorough  mixing 
with  the  developer  material  remaining  in  the 
sump. 

25  Another  preferred  embodiment  of  the  invention 
is  illustrated  in  Figs.  3—5  and  8  of  the  drawings. 
Referring  initially  to  Fig.  3,  the  development 
apparatus  generally  designated  60  includes  an 
elongate  housing  62  having  a  first  generally 

30  cylindrical  recess  64  along  one  longitudinal  side 
edge  portion  of  the  housing  and  a  second 
generally  cylindrical  recess  66  adjacent  to  recess 
64  and  located  slightly  above  the  recess  64. 
Recess  64  and  adjacent  areas  of  the  housing  62 

35  define  a  sump  68  for  developer  material.  Sump  68 
extends  substantially  the  full  length  of  the  hous- 
ing  62  and  eliminates  the  need  for  a  separate  end 
sump  for  mixing  developer  as  required  in  some 
prior  apparatus.  Recesses  64,  66  extend  sub- 

40  stantially  the  entire  distance  from  a  back  wall  65 
to  a  front  wall  67  of  the  housing. 

Referring  now  to  Figs.  3  and  4,  a  ribbon  blender 
generally  designated  70  is  positioned  within  the 
sump  68  with  the  lower  portion  thereof  being 

45  adjacent  the  cylindrical  wall  64  of  the  housing. 
Blender  70  comprises  a  shaft  72  mounted  for 
rotation  about  its  axis  in  a  generally  counter- 
clockwise  direction  as  viewed  in  Fig.  3.  A  plurality 
of  rods  74  project  radially  outwardly  from  the 

so  shaft  72  with  adjacent  rods  being  offset  axially 
along  the  shaft  72  and  projecting  in  substantially 
diametrically  opposite  directions.  Two  additional 
rods  74a  and  74b  at  approximately  the  center  of 
the  shaft  are  diametrically  opposed  to  each  other. 

55  An  outer  spiral  ribbon  76  extends  in  a  helical 
manner  along  approximately  one  half  of  the  shaft 
72.  Ribbon  76  can  be  made  in  sections  and 
secured  to  rod  74a  and  the  rods  74  on  one  end  of 
the  shaft.  Each  portion  of  ribbon  76  is  sub- 

60  stantiaily  equally  spaced  from  the  shaft  72.  An 
inner  ribbon  78  also  is  secured  to  rods  74  and 
extends  along  the  same  end  portion  of  shaft  72 
and  for  substantially  the  same  distance  as  the 
ribbon  76.  The  inner  ribbon  78  is  smaller  in 

65  diameter  than  the  outer  ribbon  76,  and  the  inner 

toward  the  magnets  in  the  magnetic  brush  and 
thereby  transferred  from  the  vane  to  the  rotating 
shell  22  of  the  magnetic  brush. 

As  toner  from  the  developer  material  is  trans- 
ferred  from  the  magnetic  brush  to  the  photocon- 
ductor  12,  it  becomes  necessary  to  replenish  the 
toner  supply  in  the  developer  material.  For  this 
purpose,  a  toner  replenishment  mechanism 
generally  designated  48  is  provided.  Mechanism 
48  can  be  of  any  suitable  construction  but  prefer- 
ably  is  one  which  allows  for  substantially  uniform 
toner  replenishment  along  the  entire  length  of  the 
sump  of  the  development  apparatus.  By  way  of 
example,  the  toner  replenishment  mechanism  48 
may  be  constructed  in  the  manner  disclosed  in 
Item  No.  22006  on  page  12  of  Vol.  220  (August 
1982  edition),  of  Research  Disclosure.  Such  a 
mechanism  comprises  supply  hopper  50  through 
which  toner  is  supplied  to  a  tube  52.  A  series  of 
openings  in  the  bottom  of  the  tube  allows  toner  to 
be  dispensed  throughout  the  length  of  the  tube. 
The  tube  is  substantially  the  same  length  as  sump 
26.  A  toner  transport  54  can  be  located  imme- 
diately  beneath  the  tube  52  and  driven  in  the 
direction  indicated  to  dispense  toner  to  the  right 
side  of  the  housing  14  as  illustrated  in  Fig.  1. 
Transport  54  may  be  a  so-called  "paint  roller" 
type  of  toner  transport. 

As  fresh  toner  is  delivered  into  housing  14  from 
mechanism  48,  it  drops  along  a  line  or  band 
extending  the  length  of  the  development 
apparatus  and  generally  onto  a  paddle  wheel  type 
conveyor  generally  designated  56.  The  paddle 
wheel  conveyor  is  rotated  about  its  axis  in  a 
clockwise  direction  as  indicated  by  the  arrow.  In 
addition,  developer  material  which  has  been 
depleted  of  toner  and  stripped  from  the  shell  22 
by  wiper  24  also  is  delivered  into  the  lower  right 
portion  of  the  housing  generally  in  the  area  of  the 
paddle  wheel  56.  Thus  developer  material 
depleted  of  toner  and  fresh  toner  arrive  in  the 
same  general  area  of  the  housing  and  are  simul- 
taneously  delivered  by  the  paddle  wheel  56  into 
the  lower  portion  of  the  sump  26  for  mixture  with 
other  developer  material  in  the  sump  by  the 
ribbon  blender  and  vane  assembly  30. 

In  operation,  magnetic  brush  16  and  shaft  32 
are  driven  in  the  directions  indicated  by  the 
arrows  in  Fig.  1.  Developer  material  in  sump  26  is 
mixed,  circulated  axially  within  the  development 
apparatus  and  thus  triboelectrically  charged  by 
the  ribbons  36,  38  which  constantly  move  the 
developer  material  in  two  opposite  axial  direc- 
tions  within  the  sump.  This  thorough  mixing  and 
moving  of  the  developer  material  agitates  and 
shears  the  developer  to  promote  the  required 
tribocharging  of  the  developer  material.  If 
desired,  shaft  32  can  be  independently  driven 
before  rotation  of  the  brush  is  started  in  order  to 
prepare  the  developer  material  for  use. 

Rotation  of  shaft  32  brings  the  feeder  vanes  40 
sequentially  through  the  sump  to  pick  up 
developer  material  and  feed  it  to  the  position 
shown  for  the  upper  vane  40  in  Fig.  1  at  which 
point  developer  material  is  attracted  to  the  rotat- 
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material  in  recess  66  and  in  other  parts  of  the 
apparatus  will  be  returned  to  sump  68  for  removal 
by  operation  of  a  feeding  means  86  and  a  wiper 
112  as  described  later. 

5  In  the  embodiment  of  the  invention  illustrated  in 
Figs.  3—8,  developer  material  in  sump  68  is  notfed 
from  the  sump  to  the  magnetic  brush  by  vanes  as 
shown  at  40  in  Fig.  1  but,  instead,  is  fed  from  the 
sump  to  a  magnetic  brush  by  a  feeding  means  that 

w  is  separate  from  the  ribbon  blender  70.  The 
feeding  means  generally  designated  86  in  Figs.  3 
and  5  comprises  a  shaft  88  that  is  adapted  to  be 
rotated  about  its  axis  by  suitable  drive  means  (not 
shown).  A  pair  of  generally  circular  end  plates  90 

15  are  secured  to  end  portions  of  the  shaft  and  are 
located  in  planes  generally  perpendicular  to  the 
axis  of  the  shaft.  The  end  plates  have  a  series  of 
notches  92  equally  spaced  around  the  periphery  of 
the  plates.  A  plurality  of  vanes  94  are  secured  at 

20  their  ends  to  the  end  plates  90.  The  vanes  94  each 
have  a  base  portion  96  secured  to  the  end  plates  90 
in  one  of  the  notches  92  and  a  projecting  flange 
portion  98  that  projects  from  the  base  portion  and 
is  substantially  perpendicular  thereto.  Flange  por- 

25  tions  98  extend  beyond  the  periphery  of  the  end 
plates  90  as  best  illustrated  in  Fig.  3.  The  feeding 
means  86  is  mounted  in  housing  62  so  that  shaft  88 
is  substantially  parallel  to  shaft  72  of  the  blender. 
Also,  the  path  of  travel  of  flanges  portions  98  of  the 

30  vanes  is  adjacent  wall  66  of  the  housing  and  the 
outer  ribbons  of  blender  70. 

Rotation  of  shaft  88  in  a  clockwise  direction  as 
viewed  in  Fig.  3  brings  each  of  the  vanes  94 
sequentially  through  the  lower  portion  of  the 

35  housing  66  and  the  portion  of  the  sump  68 
adjacent  to  the  ribbon  blender  70.  The  level  of 
developer  material  in  sump  68  is  sufficiently  high 
so  that  vanes  94  pick  up  developer  material  as  they 
travel  through  the  housing  66  and  sump  68  for 

40  delivery  to  the  magnetic  brush  as  described  later. 
Any  remaining  developer  material  drops  from  the 
vanes  as  they  move  through  the  right  half  of  their 
path  of  travel  as  viewed  in  Fig.  3. 

Developer  material  is  delivered  by  the  feeding 
45  means  86  to  a  magnetic  brush  generally  desig- 

nated  100  in  Fig.  3.  The  magnetic  brush  100  can  be 
the  same  or  similar  to  the  brush  16  illustrated  in 
Fig.  1.  More  specifically,  brush  100  comprises  an 
outer  shell  102  that  is  rotated  in  a  counterclockwise 

so  direction  and  an  inner  core  1  04  that  is  rotated  in  the 
opposite  direction,  i.e.,  a  clockwise  direction.  Core 
104  carries  a  plurality  of  permanent  magnets  106, 
such  magnets  typically  comprising  an  even 
number  of  magnets  of  alternate  polarity  that  are 

55  affixed  to  the  core  to  produce  an  alternating 
magnetic  field  around  the  perimeter  of  the  core 
and  shell  102.  An  arcuate  segment  of  the  shell  is 
always  closely  adjacent  feeding  means  86.  As  a 
result,  developer  material  delivered  by  feeding 

60  means  86  is  transferred  from  the  vanes  94  as  the 
vanes  pass  near  the  magnetic  brush  and  are 
transported  by  the  shell  102  in  a  counterclockwise 
direction  about  the  core  104. 

A  skive  108  is  located  adjacent  shell  102  and 
65  between  the  feeding  means  86  and  the  photocon- 

ribbon  also  has  a  pitch  that  is  opposite  to  the  pitch 
of  the  ribbon  76.  Ribbon  78  is  secured  to  rods  74 
and  74a.  Thus  upon  rotation  of  shaft  72  in  one 
direction,  the  outer  ribbon  tends  to  move  the 
developer  material  in  one  direction  and  the  inner 
ribbon  78  tends  to  move  the  developer  material  in 
the  opposite  direction. 

Secured  to  rod  74b  and  the  rods  74  at  the  other 
end  portion  of  shaft  72  is  another  outer  ribbon  80 
and  another  inner  ribbon  82.  Ribbons  80,  82  extend 
from  adjacent  the  second  end  of  the  shaft  72  to  a 
position  near  the  center  of  the  shaft  72  and 
adjacent  the  ends  of  the  ribbons  76,  78.  Ribbon  80 
is  substantially  the  same  as  ribbon  76  but  is 
positioned  around  shaft  72  so  that  the  pitch  of 
ribbon  80  is  opposite  in  direction  to  the  pitch  of 
ribbon  76.  Similarly,  ribbon  82  is  similar  to  ribbon 
78  but  is  positioned  around  the  shaft  72  so  that  its 
pitch  is  opposite  in  direction  to  the  ribbon  78.  Also, 
the  pitch  of  ribbon  80  is  opposite  in  direction  to  the 
pitch  of  ribbon  82,  just  as  the  pitch  of  ribbon  76  is 
opposite  to  that  of  ribbon  78.  Thus  when  shaft  72  is 
rotated  in  one  direction,  for  example  in  a  clockwise 
direction  as  viewed  from  the  right  end  of  the  shaft 
in  Fig.  4,  the  outer  ribbons  76  and  80  tend  to  move 
developer  material  along  a  generally  cylindrical 
path  toward  the  center  of  blender  70.  Simul- 
taneously,  inner  ribbons  78  and  82  tend  to  move 
developer  material  in  a  generally  cylindrical  path 
from  the  center  of  blender  70  toward  the  ends 
thereof.  Shaft  72  could,  of  course,  be  rotated  in  the 
opposite  direction  in  which  case  the  outer  ribbons 
would  tend  to  move  developer  material  toward  the 
ends  of  the  shaft  and  the  inner  ribbons  would  tend 
to  move  developer  material  toward  the  center  of 
the  shaft. 

As  noted  previously,  the  ribbons  at  one  end 
portion  of  shaft  72  are  secured  to  center  rod  74a 
while  the  ribbons  at  the  other  end  portion  of  the 
shaft  are  secured  to  center  rod  74b.  This  arrange- 
ment  of  the  ribbons  encourages  some  end-to-end 
mixing  of  developer  material  because  some  of  the 
material  moved  to  the  center  of  the  shaft  by  a 
ribbon  at  one  end  of  the  shaft  will  be  picked  up  and 
circulated  by  a  ribbon  at  the  other  end  of  the  shaft. 

As  is  well  known  in  the  art,  used  developer 
material  is  periodically  removed  due  to  normal 
deterioration  of  the  material  and  replaced  with 
new  developer  material.  To  facilitate  the  removal 
of  developer  material  from  sump  68,  an  elongate 
opening  83  can  be  provided  in  the  bottom  of  wall 
64  beneath  the  center  portion  of  blender  70.  A 
cover  85  with  a  handle  87  normally  closes  opening 
83.  The  cover  is  slideable  axially  in  supports  89  so 
that  the  cover  can  be  moved  to  a  position  wherein 
the  developer  material  falls  through  the  opening 
into  a  container  (not  shown).  The  removal  of 
developer  material  is  facilitated  by  operation  of 
development  apparatus  60.  More  specifically,  the 
blender  70  has  outer  ribbons  76,  80  that  move  such 
material  toward  the  center  of  the  blender  where 
opening  83  is  located.  By  operating  the  blender 
after  cover  85  has  been  moved  to  uncover  opening 
83,  the  material  is  driven  to  the  opening  and  falls 
into  a  container  beneath  the  opening.  Developer 



EP  0 1 6 0   830  B1 10 

as  previously  mentioned.  While  this  particular 
type  of  toner  replenishment  mechanism  is  illus- 
trated  in  Figs.  3  and  8,  it  will  be  understood  that 
other  types  can  be  utilized,  including  the  toner 

5  replenishment  mechanism  described  in  connec- 
tion  with  Fig.  1. 

Fig.  3  shows  the  feeding  means  86  of  Fig.  5 
used  for  transporting  developer  material  to  the 
magnetic  brush.  Other  embodiments  of  feeding 

w  means  can  also  be  used  for  this  purpose.  Two 
such  additional  embodiments  are  illustrated  in 
Figs.  6  and  7  of  the  drawings.  In  Fig.  6  a  feeding 
means  130  comprises  a  shaft  132  on  which  a  pair 
of  end  plates  134  are  mounted,  only  one  such 

w  plate  being  illustrated  in  Fig.  6.  The  plates  134 
support  a  generally  cylindrical  roller  136  having  a 
plurality  of  circumferentially  spaced,  elongate 
grooves  138  therein.  In  use,  shaft  132  is  mounted 
in  the  same  position  illustrated  for  shaft  88  in  Fig. 

20  3.  As  the  shaft  is  rotated,  roller  136  is  driven 
through  the  housing  recess  66  adjacent  to  the 
ribbon  blender  70.  As  this  occurs,  developer 
material  is  picked  up  by  the  grooves  138  in  the 
roller  136  and  transported  into  close  proximity  to 

25  the  magnetic  brush  100.  At  that  time,  developer 
material  is  attracted  by  the  magnets  106  to  the 
shell  102  of  the  magnetic  brush. 

In  the  embodiment  of  the  feeding  means  140 
illustrated  in  Fig.  7,  a  shaft  141  and  a  pair  of  end 

30  plates  142  mounted  on  the  shaft  support  a  mag- 
netic  feed  roller  144  having  a  substantially 
smooth  cylindrical  outer  surface.  Within  the  roller 
144  are  arranged  a  plurality  of  magnets  (not 
shown)  that  may  be  similar  to  the  arrangement  of 

35  magnets  shown  at  106  for  the  magnetic  brush 
100.  For  this  application,  the  magnets  are  station- 
ary,  and  the  outer  shell  rotates  to  bring  developer 
to  the  magnetic  brush.  Thus  the  magnetic  feed 
roller  shown  in  Fig.  7  will  pick  up  developer 

40  material  from  sump  68  and  transport  it  into  close 
proximity  to  the  magnetic  brush  100.  Magnetic 
brush  100  has  a  magnetic  force  or  attraction 
which  is  greater  than  the  magnetic  force  of  the 
feeding  means  and,  accordingly,  the  developer 

45  material  will  transfer  from  the  feeding  means  to 
the  magnetic  brush. 

Preferably,  the  development  apparatus  is  pro- 
vided  with  means  to  avoid  or  reduce  contamina- 
tion  of  a  copier/duplicator  by  developer  material. 

so  One  way  contamination  can  be  reduced  is  for 
housing  62  to  have  a  cover  150  with  a  slot  152 
through  which  shell  102  projects.  Thus  the  hous- 
ing  and  cover  substantially  enclose  the  develop- 
ment  apparatus.  Also,  the  interior  of  the  housing 

55  can  be  provided  with  baffles  154  which  limit 
movement  of  airborne  particles  within  the  hous- 
ing.  Other  baffles  154  can  be  provided  as  needed 
within  the  housing.  In  addition,  a  conduit  156  can 
be  connected  to  housing  62  and  to  a  vacuum 

60  system  (not  shown)  to  collect  airborne  particles 
that  might  otherwise  escape  from  the  housing  to 
other  portions  of  the  copier/duplicator. 

In  operation  of  the  apparatus  shown  in  Figs. 
3  —  8,  a  supply  of  developer  material  comprising 

65  particles  of  carrier  and  toner  are  placed  in  the 

ductor  12.  Skive  108  limits  the  thickness  of 
developer  material  carried  by  the  magnetic  brush 
to  the  photoconductor.  As  known  in  the  art,  the 
photoconductor  12  can  be  pressed  into  engage- 
ment  with  the  magnetic  brush  if  desired. 

Carrier  particles  and  those  particles  of  toner  not 
transferred  from  the  magnetic  brush  to  the  photo- 
conductor  12  are  removed  from  the  magnetic 
brush  by  a  wiper  112  positioned  between  the 
photoconductor  and  the  ribbon  blender  70.  More 
specifically,  the  wiper  112  is  located  so  that 
material  removed  from  the  magnetic  brush  by  the 
wiper  drops  into  the  sump  68  where  it  can  be 
mixed  by  the  ribbon  blender  with  developer 
material  remaining  in  the  sump. 

Developer  material  removed  from  the  brush  by 
wiper  112  may  be  attracted  to  the  lower  part  of 
the  wiper  assembly  by  magnets  106  and  even 
have  a  tendency  to  return  to  shell  102.  Return  of 
the  material  to  the  shell  is  prevented  by  a  flow 
diverter  113  that  projects  downwardly  away  from 
the  shell.  The  lower  end  of  the  diverter  is  far 
enough  away  from  the  magnets  so  that  any 
material  on  the  lower  surface  of  the  wiper  will  fall 
into  the  sump  before  it  can  travel  past  the 
diverter.  The  diverter  also  prevents  feed  of  the 
developer  material  directly  from  the  blender  to 
the  wiper  assembly  and  then  to  the  shell  102. 

One  function  of  the  wiper  is  to  remove 
developer  and  plated-out  toner  from  the  magnetic 
brush.  Plated-out  toner  refers  to  toner  that  mig- 
rates  and  clings  to  the  magnetic  brush  shell  102 
during  operation.  Such  plated-out  toner  must  be 
removed  because  it  tends  to  insulate  the  shell.  As 
known  in  the  art,  an  electrical  bias  is  applied  to 
the  development  apparatus.  Thus  if  the  shell 
becomes  insulated  by  plated-out  toner,  it  can  alter 
the  development  process. 

Because  toner  is  transferred  to  the  photocon- 
ductor  12,  it  is  necessary  to  periodically  replenish 
the  supply  of  toner  in  the  developer  apparatus. 
The  depletion  of  toner  from  the  developer 
material  and  the  need  for  replenishment  can  be 
determined  by  conventional  toner  monitoring 
apparatus  (not  shown).  One  form  of  toner  replen- 
ishment  mechanism  suitable  for  use  with  the 
developer  apparatus  60  is  generally  designated 
116  in  Figs.  3  and  8.  Replenishment  mechanism 
116  comprises  an  elongate  feed  tube  118  that 
extends  along  a  substantial  portion  of  the  hous- 
ing  62  just  above  the  sump  68  and  the  ribbon 
blender  70.  Tube  118  has  a  plurality  of  spaced 
openings  120.  In  Fig.  8  the  tube  has  been  rotated 
so  the  openings  face  upwardly;  however,  when 
the  tube  is  mounted  in  housing  62,  the  openings 
are  located  at  the  bottom  of  the  tube  and  face  the 
sump  68. 

Fresh  toner  is  fed  into  one  end  of  the  tube  118 
and  can  be  transported  along  the  tube  by  a  helical 
fiber  feed  brush  122  which  is  partly  visible  at  the 
right  end  of  the  tube  in  Fig.  8.  Rotation  of  brush 
122  distributes  the  toner  along  the  tube  and 
allows  it  to  drop  through  each  of  the  openings  120 
into  the  sump.  Rotation  of  the  tube  can  be 
controlled  in  response  to  toner  monitor  apparatus 
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fer  to  the  photoconductor  12.  In  other  words, 
removal  of  a  given  quantity  of  toner  particles 
from  a  large  supply  of  developer  material  does 
not  have  as  much  effect  on  the  toner  concen- 

5  tration  in  the  developer  supply  as  the  removal  of 
the  same  quantity  of  toner  from  a  smaller  supply 
of  developer  material. 

In  both  embodiments,  the  developer  sump 
preferably  runs  along  substantially  the  entire 

10  length  of  the  developer  apparatus  as  opposed  to 
relatively  small  end  sumps  used  with  some  prior 
apparatus.  Also,  the  ribbon  blender,  feeding 
means,  magnetic  brush  and  toner  replenishment 
mechanism  of  each  embodiment  extend  sub- 

15  stantially  the  full  length  of  the  housing  of  the 
development  apparatus.  Thus  it  is  relatively  easy 
to  change  the  length  of  the  developer  apparatus 
by  simply  changing  the  length  of  the  various 
components.  Developer  flow  rate  requirements 

20  do  not  limit  the  length  of  the  developer  apparatus 
of  the  present  invention  even  though  such 
requirements  may  limit  the  length  of  stations 
where  augers  are  used  to  transport  developer  to 
and  from  an  end  sump. 

25  The  use  of  ribbon  blenders  is  known  in  the 
mixing  industry  and  has  been  used,  for  example, 
when  mixing  cohesive-type  materials.  The  use  of 
a  ribbon  blender  in  developer  apparatus  as 
described  herein  has  been  found  to  be  particu- 

30  larly  desirable  when  the  apparatus  receives 
developer  materials  having  hard  carrier  particles 
of  permanent  magnetic  material  as  mentioned 
before.  Ribbon  blenders  provide  a  gentle  mixing 
action  with  plenty  of  interlayer  shearing  and 

35  ample  opportunity  for  point-to-point  contact  of 
toner  and  carrier  particles.  These  characteristics 
encourage  tribocharging  and  thorough  mixing  of 
developer  material  with  minimum  wear  of  the 
developer  material. 

40 
Claims 

1.  Electrographic  development  apparatus  (10; 
60)  having  a  sump  (26;  68)  for  a  supply  of 

45  developer  material  (28)  comprising  particles,  mix- 
ing  means  (30;  70)  for  mixing  said  particles  of 
developer  material  (28),  a  magnetic  brush  (16; 
100)  for  providing  such  material  to  an  electro- 
static  image  carried  on  an  insulating  surface,  and 

50  feeding  means  (40;  86)  for  feeding  said  developer 
material  (28)  from  the  sump  (26;  68)  to  the 
magnetic  brush  (16;  100)  characterized  in  that 
said  mixing  means  comprises  a  ribbon  blender 
(30;  70)  having  a  first  spiral  ribbon  (36;  78,  82)  for 

55  moving  such  material  in  one  direction  and  a 
second  spiral  ribbon  (38;  76,  80)  for  moving  such 
material  in  the  opposite  direction,  the  first  ribbon 
(36;  78,  82)  being  positioned  inside  the  second 
ribbon  (38;  76,  80),  the  pitch  of  the  first  ribbon  (36; 

60  78,  82)  being  opposite  to  the  pitch  of  the  second 
ribbon  (38;  76,  80),  and  said  first  and  second 
ribbons  are  spiraled  about  and  along  a  shaft  (32; 
72)  and  fixed  to  this  shaft  (32;  72)  for  rotation 
therewith  about  its  axis. 

65  2.  Apparatus  according  to  Claim  1,  charac- 

sump  68  and  the  ribbon  blender  70  is  operated  to 
thoroughly  mix  the  particles  together  and  to 
provide  the  required  triboelectric  charging  of  the 
developer  material.  This  initial  operation  of  the 
blender  may  take  place  independent  of  operation 
of  other  portions  of  the  development  apparatus  or 
may  occur  each  time  and  only  when  developer 
material  is  to  be  provided  to  the  photoconductor 
12.  In  either  event,  the  mixed  and  triboelectrically 
charged  developer  material  is  picked  up  by  the 
feeding  means  comprising  either  the  feeding 
means  86,  130  or  140.  The  feeding  means  is 
effective  to  transport  portions  of  the  developer 
material  and  bring  such  material  into  close  proxi- 
mity  to  the  magnetic  brush  100.  The  magnetic 
brush  attracts  the  developer  material  to  the  rotat- 
ing  shell  102.  Any  excess  developer  material  on 
the  shell  is  removed  by  the  skive  108.  The 
developer  material  thus  is  brought  into  contact 
with  the  lower  or  insulating  surface  of  the  photo- 
conductor  12  so  that  toner  particles  can  be  trans- 
ferred  to  a  charged  electrostatic  image  on  the 
photoconductor. 

Further  rotation  of  shell  102  brings  the  remain- 
ing  developer  material  to  the  wiper  112  which  is 
effective  to  remove  such  material  from  the  mag- 
netic  brush  and  return  it  to  the  sump  68.  As 
required,  additional  toner  is  provided  to  the  sump 
through  the  replenishment  mechanism.  The  new 
toner  and  developer  material  remaining  in  sump 
68  are  thoroughly  mixed  together  by  the  ribbon 
blender  70  as  explained  hereinbefore. 

The  developer  apparatus  60  of  Figs.  3—8  is 
different  from  the  previously  described  apparatus 
10  in  several  important  respects.  The  apparatus 
60  separates  the  mixing  and  feeding  mechanisms 
with  mixing  of  the  developer  material  being 
achieved  by  the  ribbon  blender  70  and  transport- 
ing  of  such  material  being  achieved  by  a  separate 
feeding  apparatus.  In  this  regard,  it  should  be 
noted  that  over  a  period  of  time  developer 
material  may  lose  its  charge.  Developer  with  low 
charge  may  dust  considerably  when  it  is  trans- 
ported  over  the  magnetic  brush.  Because  the 
mixing  and  feeding  steps  are  separated,  the  initial 
step  of  mixing  and  triboelectrically  charging  of 
the  developer  material  can  be  accomplished  as  a 
start-up  function  of  the  apparatus  and  without 
having  to  transport  developer  over  the  magnetic 
brush  100.  Such  insures  proper  developer  charge 
prior  to  transport  of  developer  material  to  the 
magnetic  brush. 

Another  advantage  achieved  by  both  disclosed 
embodiments  of  the  invention  is  that  the  ribbon 
blender  mixing  chamber  in  the  housing  also 
serves  as  the  developer  supply  sump.  The 
capacity  of  the  sump  thus  is  a  function  of  the 
ribbon  blender  geometry.  Therefor,  the  larger  the 
ribbon  blender  diameter  and  length,  the  larger  the 
sump  capacity.  By  providing  for  a  sump  capable 
of  holding  a  large  developer  supply,  a  longer  time 
interval  can  occur  between  intervals  when 
developer  material  must  be  changed.  A  large 
developer  supply  also  reduces  the  toner  concen- 
tration  sensitivity  due  to  toner  removal  by  trans- 
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70)  zum  Mischen  der  Teilchen  des  Entwicklers 
(28),  mit  einer  Magnetburste  (16;  100),  die  den 
Entwickler  zu  einem  elektrostatischen  Bild  auf 
einer  isolierenden  Flache  bewegt,  und  mit  Trans- 

5  portmitteln  (40;  86),  die  den  Entwickler  (28)  vom 
Vorratsbehalter  (26;  68)  zur  Magnetburste  (16; 
100)  transportieren,  dadurch  gekennzeichnet,  daS 
die  Mischvorrichtung  ein  bandformiges  Riihrele- 
ment  (30;  70)  umfalSt,  das  mit  einem  ersten 

m  spiralformigen  Band  (36;  78,  82)  versehen  ist,  das 
den  Entwickler  in  eine  erste  Richtung  bewegt,  und 
mit  einem  zweiten  spiralformigen  Band  (38;  76; 
80),  das  den  Entwickler  in  die  entgegengesetzte 
Richtung  bewegt,  wobei  das  erste  Band  (36;  78, 

w  82)  innerhalb  des  zweiten  Bandes  (38;  76,  80) 
angeordnet  ist,  die  Steigung  des  ersten  Bandes 
(36,  78,  82)  der  Steigung  des  zweiten  Bandes  (38; 
76,  80)  entgegengesetzt  ist  und  das  erste  und 
zweite  Band  spiralfdrmig  urn  eine  Welle  (32;  72) 

20  herum  und  an  dieser  entlang  angeordnet  und  so 
an  der  Welle  (32;  72)  befestigt  sind,  daB  sich  die 
Bander  mit  der  Welle  um  deren  Achse  drehen. 

2.  Gerat  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalJ  dieTransportmittel  mehrere  Rippen 

25  (40;  94)  besitzen,  die  so  beziiglich  der  Mischvor- 
richtung  (30;  70)  und  der  Magnetburste  (16;  100) 
angeordnet  sind,  daft  sie  Entwickler  (28)  aus  der 
Mischvorrichtung  im  Vorratsbehalter  (26;  68)  auf- 
nehmen  und  ihn  zur  Magnetburste  (16;  100) 

30  transportieren. 
3.  Gerat  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  daB  die  Transportmittel  (86)  eine  um 
ihre  Achse  drehbare  zweite  Welle  (88)  sowie 
mehrere,  auf  der  zweiten  Welle  (88)  gelagerte 

35  Rippen  (94)  besitzen,  die  so  beziiglich  des  Ruhre- 
lements  (70)  und  der  Magnetburste  (100)  ange- 
ordnet  sind,  daS  sie  vom  Riihrelement  gemisch- 
ten  Entwickler  (28)  aufnehmen  und  ihn  zur 
Magnetburste  transportieren. 

40  4.  Gerat  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daS  die  Transportmittel  (86)  eine  um 
eine  Achse  (132)  drehbare,  langgestreckte  Walze 
(130)  umfassen,  die  eine  aulSere  Flache  (136)  mit 
mehreren  Kerben  (138)  besitzt  und  so  bezuglich 

45  des  Ruhrelements  (70)  und  der  Magnetburste 
(100)  angeordnet  ist,  dalS  sie  vom  Riihrelement 
gemischten  Entwickler  aufnimmt  und  ihn  zur 
Magnetburste  (100)  transportiert. 

5.  Gerat  nach  Anspruch  1,  dadurch  gekenn- 
so  zeichnet,  dalS  die  Transportmittel  (86)  eine  um 

eine  Achse  (141)  drehbare,  im  allgemeinen  zylin- 
drische,  magnetische  Transportwalze  (140) 
umfassen,  die  bezuglich  des  Ruhrelements  (70) 
und  der  Magnetburste  (100)  so  angeordnet  ist, 

55  daS  vom  Riihrelement  (70)  gemischter  Entwickler 
(28)  magnetisch  angezogen  und  zur  Magnetbur- 
ste  (100)  transportiert  wird. 

6.  Gerat  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daS  die  Transportmittel  mehrere  Rippen 

60  (40)  besitzen,  die  im  Abstand  voneinander  um  die 
AulSenflache  der  Bander  (38)  herum  angeordnet 
sind. 

7.  Gerat  nach  einem  der  Anspriiche  1  bis  6,  bei 
dem  der  Entwickler  (28)  eine  Mischung  aus  Toner- 

65  teilchen  besitzt,  die  der  Mischung  durch  Ubertra- 

terized  in  that  the  feeding  means  comprises  a 
plurality  of  vanes  (40;  94)  located  with  respect  to 
the  mixing  means  (30;  70)  and  the  magnetic 
brush  (16;  100)  to  receive  developer  material  (28) 
from  the  mixing  means  (30;  70)  in  the  sump  (26; 
68)  and  deliver  such  material  to  the  magnetic 
brush  (16;  100). 

3.  Apparatus  according  to  Claim  1,  charac- 
terized  in  that  the  feeding  means  (86)  comprises  a 
second  shaft  (88)  rotatable  about  its  axis,  and  a 
plurality  of  vanes  (94)  supported  by  said  second 
shaft  (88),  the  vanes  (94)  being  located  with 
respect  to  the  ribbon  blender  (70)  and  the  mag- 
netic  brush  (100)  to  pick  up  developer  material 
(28)  mixed  by  the  ribbon  blender  and  deliver  such 
material  to  the  magnetic  brush  (100). 

4.  Apparatus  according  to  Claim  1,  charac- 
terized  in  that  the  feeding  means  (86)  comprises 
an  elongate  roller  (130)  rotatable  about  an  axis 
(132),  the  roller  (130)  having  an  outer  surface 
(136)  with  a  plurality  of  grooves  (138)  in  such 
surface  (136),  the  roller  (130)  being  located  with 
respect  to  the  ribbon  blender  (70)  and  the  mag- 
netic  brush  (100)  to  pick  up  developer  material 
(28)  mixed  by  the  ribbon  blender  and  deliver  such 
material  to  the  magnetic  brush  (100). 

5.  Apparatus  according  to  Claim  1,  charac- 
terized  in  that  the  feeding  means  (86)  comprises  a 
generally  cylindrical  magnetic  feed  roller  (140) 
rotatable  about  an  axis  (141),  the  magnetic  feed 
roller  (140)  being  located  with  respect  to  the 
ribbon  blender  (70)  and  the  magnetic  brush  (100) 
to  magnetically  attract  developer  material  (28) 
mixed  by  the  ribbon  blender  (70)  and  deliver  such 
material  to  the  magnetic  brush  (100). 

6.  Apparatus  according  to  Claim  1,  charac- 
terized  in  that  the  feeding  means  comprises  a 
plurality  of  vanes  (40)  located  in  spaced  relation 
to  each  other  about  the  periphery  of  said  ribbons 
(38). 

7.  Apparatus  according  to  one  of  the  Claims  1  to 
6,  where  the  developer  material  (28)  comprises  a 
mixture  of  toner  particles  that  are  depleted  from 
the  mixture  by  transfer  to  the  electrostatic  image, 
characterized  in  that  toner  replenishment  means 
(48,  116)  are  located  above  the  sump  (26,  68)  and 
positioned  with  respect  to  the  mixing  means  (30, 
70)  to  feed  fresh  toner  particles  to  the  mixing 
means. 

8.  Apparatus  according  to  any  one  of  Claims  1 
to  7,  characterized  in  that  the  first  ribbon  (36;  78, 
82)  and  the  second  ribbon  (38;  76,  80)  respectively 
are  divided  in  two  portions  of  equal  length,  the 
pitch  of  the  first  portion  being  opposite  to  the 
pitch  of  the  second  portion. 

9.  Apparatus  according  to  any  of  the  preceding 
claims,  characterized  in  that  the  developer 
material  (28)  comprises  hard  carrier  particles  of 
permanent  magnetic  material  and  toner  particles. 

Patentanspruche 

1.  Elektrografisches  Entwicklungsgerat  (10;  60) 
mit  einem  Vorratsbehalter  (26;  68)  fur  Entwickler 
(28)  mit  Teilchen,  mit  einer  Mischvorrichtung  (30; 
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en  ce  que  le  moyen  d'alimentation  (86)  comprend 
un  second  arbre  (88)  pouvant  tourner  autour  de 
son  axe,  et  plusieurs  pales  (94)  portees  par  ledit 
second  arbre  (88),  les  pales  (94)  etant  situees  par 

5  rapport  au  melangeur  a  ruban  (70)  et  a  la  brosse 
magnetique  (100)  de  maniere  a  prelever  ledit 
materiau  (28)  melange  par  le  melangeur  a  ruban 
et  a  delivrer  ledit  materiau  a  la  brosse  magnetique 
(100). 

10  4.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  le  moyen  d'alimentation  (86)  comprend 
un  rouleau  allonge  (130)  qui  peut  tourner  autour 
de  son  axe  (132)  et  dont  la  surface  exteme  (136) 
presente  plusieurs  gorges  (138),  le  rouleau  (130) 

w  etant  situe  par  rapport  a  la  brosse  magnetique 
(100)  et  au  melangeur  a  ruban  (70)  de  maniere  a 
prelever  ledit  materiau  de  developpement  (28) 
melange  par  le  melangeur  a  ruban  et  a  delivrer 
cedit  materiau  a  la  brosse  magnetique  (100). 

20  5.  Appareil  conforme  a  la  revendication  1, 
caracterise  en  ce  que  le  moyen  d'alimentation 
(86)  comprend  un  rouleau  d'alimentation  (140) 
pratiquement  cylindrique  et  magnetique  pouvant 
tourner  autour  de  son  axe  (141),  le  rouleau  (140) 

25  etant  situe  par  rapport  au  melangeur  a  ruban  (70) 
et  a  la  brosse  magnetique  (100)  de  maniere  qu'il 
attire  par  ses  proprietes  magnetiques  ledit  mate- 
riau  de  developpement  (28)  melange  par  ledit 
meiangeur  a  ruban  (70)  et  a  delivrer  cedit  mate- 

30  riau  a  la  brosse  magnetique. 
6.  Appareil  conforme  a  la  revendication  1, 

caracterise  en  ce  que  le  moyen  d'alimentation 
comprend  plusieurs  pales  (40)  espacees  les  unes 
des  autres  et  situees  a  la  peripherie  desdits 

35  rubans  (38). 
7.  Appareil  conforme  a  I'une  quelconque  des 

revendications  1  a  6,  dans  lequel  ledit  materiau  de 
developpement  comprend  un  melange  de  parti- 
cules  appauvries  en  pigment  par  transfert  a 

40  I'image  electrostatique,  appareil  caracterise  en  ce 
qu'il  comprend  un  moyen  de  renouvellement  (48; 
116)  dispose  au-dessus  de  la  cuvette  (26;  68)  et 
localise  par  rapport  aux  moyens  melangeurs  (30; 
70)  de  maniere  a  alimenter  ces  moyens  melan- 

45  geur  avec  de  nouvelles  particules  de  pigment. 
8.  Appareil  conforme  a  I'une  quelconque  des 

revendications  1  a  7,  caracterise  en  ce  que  le 
premier  ruban  (36;  78,  82)  et  le  second  ruban  (38; 
76,  80)  sont  divises  respectivement  en  deux  par- 

50  ties  d'egales  dimensions  mais  de  pas  opposes. 
9.  Appareil  conforme  a  I'une  quelconque  des 

revendications  precedentes,  caracterise  en  ce  que 
le  materiau  de  developpement  (28)  comprend  des 
particules  de  vehicule  presentant  un  magnetisme 

55  permanent  et  des  particules  de  pigment. 

gung  auf  das  elektrostatische  Bild  entzogen 
werden,  dadurch  gekennzeichnet,  dalS  Toner- 
nachfiillmittel  (48,  116)  iiber  dem  Vorratsbehalter 
(26,  68)  angeordnet  und  beziiglich  der  Mischvor- 
richtung  (30,  70)  so  positioniert  sind,  daB  neue 
Tonerteilchen  zur  Mischvorrichtung  transportiert 
werden. 

8.  Gerat  nach  einem  der  Anspruche  1  bis  7, 
dadurch  gekennzeichnet,  dalS  das  erste  Band  (36; 
78,  82)  bzw.  das  zweite  Band  (38;  76,  80)  in  zwei 
gleich  lange  Abschnitte  unterteilt  sind,  wobei  die 
Steigung  des  ersten  Abschnitts  der  Steigung  des 
zweiten  Abschnitts  entgegengesetzt  ist. 

9.  Gerat  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dalS  der  Ent- 
wickler  (28)  harte  Tragerteilchen  aus  einem  dau- 
erhaft  magnetischen  Material  und  Tonerteilchen 
umfaBt. 

Revendications 

1.  Appareil  de  developpement  electrographique 
(10;  60)  presentant  une  cuvette  (26;  68)  agencee 
pour  fournir  un  materiau  de  developpement  (28) 
comprenant  des  particules,  des  moyens  melan- 
geurs  (30;  70)  pour  melanger  lesdites  particules, 
une  brosse  magnetique  (16;  100)  pour  fournir  le 
materiau  de  developpement  a  une  image  electro- 
statique  portee  par  une  surface  electriquement 
isolante,  et  un  moyen  d'alimentation  (40;  86)  pour 
entrainer  ledit  materiau  de  developpement  (28) 
de  la  cuvette  (26;  68)  vers  la  brosse  magnetique 
(16;  100),  appareil  caracterise  en  ce  que  lesdits 
moyens  melangeurs  comprennent  un  melangeur 
a  ruban  (30;  70)  presentant  un  premier  ruban  en 
helice  (38;  78,  82)  pour  deplacer  ledit  materiau 
dans  une  premiere  direction  et  un  second  ruban 
en  helice  (38;  78,  82)  pour  deplacer  ledit  materiau 
dans  la  direction  opposee,  le  premier  ruban  (36; 
78,  82)  etant  situe  a  I'interieur  du  volume  deter- 
mine  par  ledit  second  ruban  (38;  76,  80)  et  le  pas 
de  I'helice  du  premier  ruban  (36;  78,  82)  etant 
oppose  au  pas  de  I'helice  du  second  ruban  (38; 
76,  80)  et  lesdits  premier  et  second  rubans  etant 
enroules  autour  de  I'arbre  (32;  72)  et  solidaire  de 
cet  arbre  (32;  72)  de  maniere  a  tourner  avec  lui. 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  le  moyen  d'alimentation  comprend 
plusieurs  pales  (40;  94)  localisees  par  rapport  aux 
moyens  melangeurs  (30;  70)  et  la  brosse  magneti- 
que  (16;  100)  de  maniere  a  recevoir  ledit  materiau 
de  developpement  (28)  provenant  des  moyens 
melangeurs  (30;  70)  dans  la  cuvette  (26;  68)  et 
delivrer  ledit  materiau  a  la  brosse  magnetique 
(16;  100). 

3.  Appareil  selon  la  revendication  1,  caracterise 
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