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Description 

Background  of  the  Invention 

Field  of  the  Invention 

This  invention  relates  to  electrographic  record- 
ing  and,  more  particularly,  to  apparatus  for 
stripping  magnetically  attractive  developer  from 
the  surface  of  the  magnetic  brush  applicator 
after  being  used  to  develop  an  electrostatic 
image. 

Stripping  skives  of  the  type  disclosed  above 
are  sometimes  difficult  to  maintain  in  alignment 
and  in  uniform  contact  with  the  periphery  of  the 
magnetic  brush's  non-magnetic  sleeve.  This  is 
particularly  true  when  the  sleeve  is  rotatably 
driven.  Non-uniform  contact  produces  non-uni- 
form  wear  of  the  blade,  producing  worn  spots  or 
"steps"  in  which  developer  may  become  trapped. 
Moreover,  non-uniform  contact  will  produce 
differential  frictional  heating  which  can  cause 
such  trapped  developer  to  agglomerate  and  form 
large  "flakes"  which  adversely  affect  image 
quality. 

10 

15 
Description  of  the  Prior  Art 

In  the  commonly  assigned  U.  S.  Patent  No.  4 
473  029,  issued  to  Fritz  et  al,  there  is  disclosed  an 
electrographic  development  system  comprising  a 
magnetic  brush  applicator  and  a  magnetic  de- 
velopment  mix.  The  applicator  basically  com- 
prises  a  non-magnetic  cylindrical  sleeve  having  a 
rotatably  driven  magnetic  core  piece  positioned 
therein.  The  magnetic  core  piece  is  driven  at  a 
high  speed  (e.g.  1500  RPM).  The  magnetic 
developer  comprises  a  mixture  of  thermoplastic 
toner  particles  and  magnetically  "hard"  carrier 
particles,  the  latter  having  relatively  high  mag- 
netic  coercivity  and  remanence.  Rotational 
movement  of  the  applicator's  core  piece  serves 
to  transport  the  development  mix  over  the 
sleeve's  outer  surface  and  into  contact  with  an 
electrostatic  image-bearing  surface  located  at  a 
development  zone.  While  in  contact  with  the 
image,  the  electrostatic  forces  associated  with 
the  image  overcome  the  triboelectric  attraction 
between  toner  and  carrier,  thereby  stripping  the 
toner  from  the  carrier  and  depositing  it  on  the 
image  to  effect  development  thereof.  After 
development,  the  partially  denuded  carrier 
particles  are  returned  to  a  reservoir  to  be  re- 
plenished  with  toner  particles. 

In  development  systems  of  the  above-men- 
tioned  type,  some  difficulty  has  been  en- 
countered  in  stripping  the  developer  mix  from  the 
applicator's  sleeve  after  development  to  effect 
toner  replenishment.  Owing  to  the  relatively 
small  size  of  the  carrier  particles  (e.g.  20  -  40  urn) 
and  their  high  magnetic  affinity  for  the  magnetic 
core  piece  located  within  the  sleeve,  it  is 
necessary  to  physically  scrape  the  development 
mix  from  the  applicator's  sleeve  in  order  to 
achieve  separation.  For  this  purpose,  it  is  gen- 
erally  known  in  the  art  to  use  a  thin,  flexible 
scraper  blade,  often  referred  to  as  a  "skive".  For 
example,  U.  S.  Patent  Nos.  4  338  880  and  4  392  735 
disclose  skives  made  from  thin  strips  (30  -  100  urn 
thick)  of  plastic  or  non-magnetic  metal.  Such 
flexible  skives  are  commonly  supported  along 
one  edge  by  a  rigid  member  which  is  positioned 
to  urge  the  free  edge  of  the  skive  into  contact 
with  the  periphery  of  the  applicator's  sleeve. 
Similar  skiving  devices  are  disclosed  in  U.  S. 
Patent  Nos.  4  328  762  and  4  391  503. 

Summary  of  the  Invention 

In  view  of  the  foregoing  discussion,  an  object 
of  this  invention  is  to  provide  an  improved  skiving 
apparatus  which  is  significantly  easier  to  main- 
tain  in  alignment  and  in  uniform  contact  with  the 
outer  sleeve  of  a  magnetic  brush  applicator, 
whereby  the  above-identified  problems  are  re- 
duced.  The  skiving  apparatus  of  the  invention 
comprises  an  elongated  and  flexible  skive,  and 
means  for  producing  tension  in  the  skive  to 
provide  a  straight  scraping  edge  which,  by 
proper  positioning  of  the  tensioning  means  rela- 
tive  to  the  magnetic  brush  sleeve,  can  contact  the 
sleeve  with  substantially  uniform  pressure  over 
its  length.  According  to  a  preferred  embodiment, 
the  blade  itself  is  made  of  a  magnetically 
attractive  material,  such  as  "blue  steel",  so  as  to 
be  attracted  to  the  brush  sleeve  by  the  internal 
magnetic  forces. 

The  invention  and  its  various  advantages  will 
become  more  apparent  to  those  skilled  in  the  art 
from  the  ensuing  detailed  description  of  pre- 
ferred  embodiments,  reference  being  made  to 
accompaying  drawings. 
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45  Breif  Description  of  the  Drawings 

Figure  1  is  a  perspective  view  showing  a 
preferred  embodiment  of  the  invention  in  use 
with  a  magnetic  brush  applicator; 

Figure  2  is  a  cross-sectional  illustration  of  the 
apparatus  shown  in  Fig.  1  ;  and 

Figure  3  is  a  perspective  view  which  illustrates 
an  alternative  form  of  the  apparatus  of  the 
invention. 
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Detailed  Description  of  the  Preferred 
Embodiments 

Referring  to  Figs.  1  and  2,  there  is  shown  a 
magnetic  brush  applicator  10  of  the  type  com- 
monly  used  in  electrographic  copiers  for  applying 
a  development  mix  D  to  a  dielectric  recording 
member  M  to  effect  development  of  an  electro- 
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static  image  formed  thereon.  Applicator  10 
basically  comprises  a  non-magnetic  cylindrical 
sleeve  12  having  a  multi-pole,  magnetic  core 
piece  14  concentrically  arranged  therein. 
Conventional  drive  means  (not  shown)  are  5 
provided  for  rotatably  driving  core  piece  14  in  the 
direction  of  arrow  A,  and,  optionally,  for  rotatably 
driving  sleeve  12  in  the  direction  indicated  by 
arrow  B.  As  explained  in  detailed  in  the 
aforementioned  patent  to  Fritz  et  al  (U.  S.  4  473  10 
029),  the  effect  of  the  rotational  movement  of 
core  piece  14  is  to  advance  magnetic  developer 
over  the  sleeve  surface  (in  a  direction  indicated 
by  arrow  C)  from  a  reservoir  16  to  a  development 
zone  15  at  which  point  the  developer  contacts  the  15 
electrostatic  image  borne  by  the  dielectric  re- 
cording  element  M.  Developer  D  may  be  of  the 
two-component  variety  comprising  a  mixture  of 
either  magnetic  or  magnetically-attractive  carrier 
particles  and  thermoplastic  toner  particles.  20 
Alternatively,  the  developer  could  be  of  the 
single  component  type  in  which  the  toner  parti- 
cles  themselves  are  magnetically  attractive.  The 
apparatus  of  the  invention,  as  described  below,  is 
particularly  useful  with  development  systems  of  25 
the  type  disclosed  in  the  aforementioned  Fritz  et 
al  patent.  It  will  be  understood,  however,  that  the 
invention  does  have  utility  with  a  variety  of 
different  development  systems. 

During  development  of  the  electrostatic  image  30 
on  recording  member  M,  toner  particles  are 
stripped  away  from  their  associated  carrier 
particles  by  the  stronger  electrostatic  forces 
associated  with  the  charge  image.  Thus,  it  is 
necessary  to  replenish  the  partially  denuded  35 
carrier  particles  with  additonal  toner  particles 
prior  to  being  used  again  for  development.  To 
effect  such  toner  replenishment,  it  is  necessary 
to  physically  separate  the  developer  mixture  from 
the  outer  periphery  of  sleeve  12  after  develop-  40 
ment  occurs.  Toward  this  end,  a  tensionable 
skive  blade  22  is  provided  in  accordance  with  the 
present  invention. 

As  better  shown  in  Fig.  1,  skive  blade  22 
comprises  an  elongated  strip  24  of  flexible  and  45 
thereby  tensionable  material.  According  to  a 
preferred  embodiment,  such  material  is  a  mag- 
netically  attractive  material,  such  as  "blue  steel", 
having  a  thickness  of  between  25  and  250  urn.  A 
preferred  width  for  the  skive  is  between  10  and  50 
50  millimeters.  Means  26  are  provided  for  exert- 
ing  equal  but  opposite  longitudinal  forces  (i.e., 
end  loads)  at  spaced  positions  24a,  24b  along  the 
skive  blade  in  order  to  provide  tension  in  the 
blade,  the  function  of  such  tension  being  to  55 
provide  a  straight,  unwavering  edge  24c  which, 
when  brought  into  contact  with  the  periphery  of 
sleeve  12,  will  provide  uniform  pressure  along  its 
entire  length.  While  the  skive  material  may  be 
non-magnetic,  such  as  aluminum  or  even  plastic  60 
film,  a  magnetic  material  is  preferred  because  of 
its  attraction  to  the  magnetic  core  piece  14  within 
sleeve  12.  Such  magnetic  attraction  reduces,  if 
not  eliminates,  the  need  for  mechanically  loading 
the  skive  in  the  radial  direction,  i.e.  toward  the  65 

axis  of  rotation  of  the  magnetic  brush. 
Skive-tensioning  means  26  may  comprise,  for 

example,  a  pair  of  end  plates  30,  32  which  are 
maintained  in  spaced  relation  by  a  connecting 
rod  34.  The  opposite  ends  of  rod  34  are  connec- 
ted  to  end  plates  30,  32  at  points  intermediate  the 
ends  of  the  plates,  thereby  providing  fulcrum 
points  about  which  plates  30,  32  may  pivot 
slightly.  The  opposite  ends  of  the  flexible  skive 
strip  are  connected  (e.g.  by  screws)  to  beveled 
edges  30a,  32a  located  at  one  end  of  their 
respective  end  plates.  A  turnbuckle  40,  or  the 
like,  is  connected  between  the  opposite  ends 
30b,  32b  of  the  end  plates  and  serves,  when 
tightened,  to  exert  equal  but  opposite  axial 
forces  on  the  flexible  skive  strip  24  to  produce  a 
desired  tension  therein.  The  skive  tensioning 
means  is  mounted  relative  to  sleeve  12  so  that 
the  tensioned  skive  strip  contacts  the  sleeve 
periphery  at  a  location  approximately  90  degrees 
downstream  of  the  development  zone  15.  A  pair 
of  springs  42  (only  one  being  shown)  may  be 
provided  to  urge  the  skive  into  contact  with  the 
brush  sleeve. 

Referring  to  Fig.  3,  a  variation  of  the  skiving 
apparatus  of  the  invention  is  shown  to  comprise  a 
pair  of  tensionable  skive  strips  46,  48,  which  are 
connected  to  and  stretch  between  a  pair  of 
spaced  plates  50,  52.  Tensioning  means  54,  e.g.  a 
compression  spring,  serves  to  exert  equal  but 
opposite  forces  on  plates  50,  52  via  connecting 
rods  56,  58.  Such  an  arrangement  provides  four 
skiving  edges,  46a,  46b,  48a  and  48b,  any  one  of 
which  can  be  arranged  to  contact  the  applicator 
sleeve  by  merely  changing  the  orientation  of  the 
assembly  relative  to  the  brush  applicator. 

The  invention  has  been  described  in  detail  with 
particular  reference  to  preferred  embodiments 
thereof,  but  it  will  be  understood  that  variations 
and  modifications  can  be  effected  within  the 
scope  of  the  claims. 

Claims 

1.  An  electrographic  magnetic  brush  applicator 
system  (10)  of  the  type  including  (i)  a  cylindrical 
outer  sleeve  (12)  to  which  developer  (D)  is 
attractible  by  a  magnetic  core  piece  (14)  po- 
sitioned  within  the  sleeve  (12),  (ii)  means  for 
producing  relative  movement  between  the  sleeve 
and  core  piece  to  transport  such  developer  (D) 
between  a  development  zone  (15)  and  a  supply 
(16),  and  (iii)  skiving  means  for  skiving  developer 
from  such  sleeve  (12),  said  skiving  means  com- 
prising  a  flexible,  elongated  skive  blade  (22;  46, 
48),  and  means  for  supporting  an  edge  of  said 
blade  proximate  the  sleeve  (12)  periphery, 
characterized  in  that  said  skiving  means  further 
comprises  means  (26;  54)  for  applying  equal  and 
opposite  longitudinal  forces  on  said  blade  (22;  46, 
48)  in  order  to  tension  and  thereby  straighten 
said  blade  edge  (24c;  46a,  46b,  48a,  48b). 

2.  The  apparatus  as  defined  by  claim  1  wherein 
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c)  une  lame  de  raclage  pour  racier  ie  revelateur 
situe  sur  Ie  manchon  (12),  ladite  lame  comprenant 
une  raclette  (22,  46,  48)  allongee  et  flexible,  et 
des  moyens  pour  maintenir  un  bord  de  ladite 
raclette  au  voisinage  de  la  peripherie  du  man- 
chon  12, 

applicateur  caracterise  en  ce  que  la  lame  de 
raclage  comprend  aussi  des  moyens  (26;  54)  pour 
appliquer  des  forces  longitudinales  egales  et 
opposees  sur  la  raclette  (22;  46,  48)  de  maniere  a 
mettre  ledit  bord  (24c;  46a,  46b,  48a,  48b)  de  la 
raclette  sous  tension  afin  de  Ie  rendre  droit. 

2.  Applicateur  conforme  a  la  revendication  1, 
caracterise  en  ce  que  ladite  raclette  (22;  46,  48) 
peut  etre  attiree  magnetiquement  et  de  ce  fait 
peut  etre  sollicitee  pour  venir  au  contact  de  ladite 
peripherie  du  manchon  (12)  grace  au  noyau 
magnetique  (14). 

3.  Applicateur  conforme  a  la  revendication  2, 
caracterise  en  ce  que  la  raclette  (22;  46,  48)  est 
constitute  en  acier  et  presente  une  epaisseur 
comprise  entre  25  et  250  urn. 

4.  Applicateur  conforme  a  Tune  quelconque 
des  revendications  1  a  3,  caracterise  en  ce  qu'il 
comprend  des  moyens  (42)  pour  solliciter  ledit 
bord  (24c)  de  la  raclette  vers  la  peripherie  du 
manchon. 

said  skive  blade  (22;  46,  48)  is  magnetically 
attractive,  whereby  said  skive  blade  (22;  46,  48)  is 
urged  into  contact  with  said  sleeve  (12)  periphery 
by  said  magnetic  core  piece  (14). 

3.  The  apparatus  as  defined  by  claim  2  wherein  5  
said  skive  blade  (22;  46,  48)  is  made  of  steel 
having  a  thickness  between  25  and  250  urn. 

4.  The  apparatus  as  defined  by  any  of  claims  1, 
2  or  3  further  comprising  means  (42)  for  biasing 
said  skiving  edge  (24c)  toward  said  sleeve  10 
periphery. 

Patentanspriiche  15 

1.  Elektrografische  Magnetbiirsten-Einrichtung 
(10)  bestehend  aus  (i)  einer  Zylinderhiilse  (12),  an 
deren  AuBenflache  durch  einen  im  Innern  der 
Hulse  (12)  angeordneten  Magnetkern  (14)  Ent-  20 
wickler  (D)  angezogen  werden  kann,  (ii)  Mitteln 
zur  Erzeugung  einer  Relativbewegung  zwischen 
der  Hulse  und  der  Magnetkern,  um  den  Ent- 
wickler  (D)  in  einen  sich  von  der  Ent- 
wicklungszone  (18)  zum  Entwicklervorrat  (16)  25 
erstreckenden  Abschnitt  zu  befordern,  und  (iii) 
einer  aus  einer  nachgiebigen,  langgestreckten 
Abstreifklinge  (22;  46,  48)  bestehende  Einrichtung 
zum  Abstreifen  von  Entwickler  von  der  Hulse  (12) 
sowie  Mitteln  zum  Halten  einer  Kante  der  Ab-  30 
streifklinge  in  Anlage  mit  der  AuBenflache  der 
Hulse,  dadurch  gekennzeichnet,  daB  die  Ab- 
streifeinrichtung  auBerdem  Mittel  (26,  54)  auf- 
weist,  mit  denen  gleichformige  und  ent- 
gegengesetzt  wirkende  Langskrafte  auf  die  35 
Abstreifklinge  (22;  46,  48)  ausgeubt  werden,  um 
die  Abstreifkante  (24c;  46a,  46b,  48a,  48b)  der 
Klinge  geradlinig  zu  spannen. 

2.  Einrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  die  Abstreifklinge  (22;  46,  48  40 
aus  magnetisierbarem  Material  besteht  und  unter 
dem  EinfluB  des  Magnetkerns  (14)  mit  der 
AuBenflache  der  Zylinderhiilse  (12)  in  Kontakt 
bringbar  ist. 

3.  Einrichtung  nach  Anspruch  2,  dadurch  ge-  45 
kennzeichnet,  daB  die  Abstreifklinge  (22;  46,  48) 
aus  25  -  250  um  dickem  Stahl  besteht. 

4.  Einrichtung  nach  einem  der  Anspruche  1,  2 
Oder  3,  dadurch  gekennzeichnet,  daB  die  Ab- 
streifkante  (24c)  durch  Mittel  (42)  in  Richtung  der  50 
AuBenflache  der  Zylinderhiilse  vorgespannt  ist. 

Revendications 

1.  Applicateur  electrographique  (10)  a  brosse 
magnetique  comprenant 

a)  un  manchon  cylindrique  (12)  exteme  vers 
lequel  on  peut  attirer  un  revelateur  (D)  au  moyen 
d'un  noyau  magnetique  (14)  situe  a  I'interieur  du 
manchon, 

b)  des  moyens  pour  produire  un  mouvement 
relatif  entre  Ie  manchon  et  Ie  noyau  de  maniere  a 
deplacer  ledit  revelateur  (D)  entre  une  source  (16) 
et  une  zone  de  developpement  (18),  et 
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