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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  improvements  on 
means  for  performing  initial  control  of  a  developing  unit 
for  use  in  an  image  formation  apparatus  when  the  de- 
veloper  of  the  developing  unit  is  exchanged  with  a  fresh 
one  or  the  developing  unit  per  se  is  exchanged  with  a 
new  one. 

Description  of  the  Related  Art 

In  a  developing  unit  of  an  electrophotographic  cop- 
ier,  a  developer  normally  having  a  constant  life  is  em- 
ployed  and  therefore  periodic  maintenance  is  needed. 
The  developer  is  consumption  goods  and  it  is  necessary 
to  keep  the  image  quality  and  density  of  a  copy  constant 
by  replenishing  the  developer  with  toner.  Thus,  for  re- 
placement  of  the  developer  in  the  developing  unit,  ex- 
change  of  the  developer  or  exchange  of  the  developing 
unit  is  effected. 

More  particularly,  in  the  developing  unit  of,  for  ex- 
ample,  a  printer,  when  the  life  of  the  developer  expires, 
the  developer  is  exchanged  with  a  fresh  one  or  the  de- 
veloping  unit  is  exchanged  with  a  new  one. 

The  fresh  developer  has  a  small  quantity  of  charge, 
a  large  apparent  density  and  a  small  volume  and  when 
it  is  detected  initially  by  means  of  a  toner  sensor  realized 
with  a  magnetic  permeability  sensor,  the  toner  sensor 
produces  an  initial  high  output  voltage.  As  a  magnet  roll- 
er  and  a  stirring  roller  rotate,  charge  on  the  developer 
increases  to  decrease  the  apparent  density  and  in- 
crease  the  volume,  so  that  the  output  voltage  of  the  ton- 
er  sensor  decreases  until  it  is  saturated  to  have  a  con- 
stant  level. 

Incidentally,  if  the  developing  unit  has  no  mecha- 
nism  for  checking  whether  or  not  the  developer  is  fresh, 
the  following  disadvantages  arise.  More  particularly, 
when  the  developer  is  fresh,  the  initial  output  voltage  of 
the  toner  sensor  becomes  high  as  described  above  and 
accordingly  a  toner  replenishing  roller  is  rotated  until  the 
sensor  output  reaches  a  predetermined  level,  resulting 
in  excessive  replenishment  of  toner.  As  a  result,  the  ton- 
er  concentration  increases,  raising  a  problem  that  fog  is 
amplified.  In  addition,  rollers  inclusive  of  the  magnet  roll- 
er  of  the  developing  unit  are  driven  to  rotate  until  a  ref- 
erence  voltage  is  reached,  raising  another  problem  that 
the  warm-up  time  of  the  unit  is  prolonged. 

Under  the  circumstances,  checking  whether  or  not 
a  developing  unit  mounted  is  new  has  hitherto  been 
practiced  in  such  a  manner  that  the  new  developing  unit 
is  registered  to  be  new  when  a  maintenance  man  resets 
a  sheet  number  managing  counter  of  the  developing  unit 
a  specified  mode  (simulation  mode)  or  that  reset  means 
is  provided  at  a  developing  unit  mount  portion  of  an  im- 

age  formation  apparatus  proper  and  when  a  new  devel- 
oping  unit  is  mounted,  a  counter  is  reset  to  identify  the 
new  developing  unit.  In  the  latter  case,  in  order  to  pre- 
vent  the  counter  from  being  reset  again  during  the  use 

5  of  the  developing  unit  currently  mounted,  the  counter  re- 
set  means  on  the  developing  unit  side  is  designed  such 
that  the  second  activation  of  the  reset  means  is  inhibit- 
ed.  The  special  counter  reset  operation  or  the  use  of  the 
dedicated  counter  reset  mechanism,  however,  raise 

10  problems  of  troublesome  operation  and  high  cost. 
On  the  other  hand,  available  as  related  literatures 

concerning  initial  control  are  Japanese  Patent  Applica- 
tion  Laid-open  Nos.  62-2291  70  and  64-576. 

Firstly,  in  Japanese  Patent  Application  Laid-open 
is  No.  62-2291  70,  a  developing  unit  is  sealingly  stored  with 

a  developer  in  advance  and  then  packaged.  More  spe- 
cifically,  upon  shipment,  a  predetermined  amount  of  de- 
veloper  is  thrown  in  the  developing  unit,  followed  by  out- 
put  adjustment  of  a  magnetic  permeability  sensor  (au- 

20  tomatic  toner  adjustment).  Under  this  condition,  a  toner 
feed  opening  and  a  developing  opening  are  sealed  and 
the  developing  unit  is  placed  in  a  moisture-proof  bag, 
which  is  then  closed  sealingly. 

Upon  installation,  the  developing  unit  is  taken  out 
25  of  the  moisture-proof  bag,  the  sealed  two  openings  are 

uncovered  and  the  unit  is  attached  to  a  predetermined 
site  of  an  image  formation  apparatus.  Thereafter,  a  pow- 
er  supply  switch  of  the  image  formation  apparatus  is 
turned  on  and  ordinary  or  normal  initial  operation  (sim- 

30  ulation  by  a  maintenance  man)  is  carried  out  to  set  up 
a  state  ready  for  copy. 

This  literature  gives  a  description  that  the  developer 
is  sealingly  stored  in  the  developing  unit  in  advance  but 
absolutely  fails  to  describe  decision  as  to  whether  or  not 

35  the  developer  is  fresh.  (Conventional  treatment  by  the 
maintenance  man) 

In  Japanese  Patent  Application  Laid-open  No. 
64-576,  when  a  process  kit  including  at  least  a  develop- 
ing  unit  is  attached  to  a  predetermined  site  of  an  image 

40  formation  apparatus  proper,  control  means  featuring 
this  literature  operates  a  developer  concentration  detec- 
tion  sensor  for  a  predetermined  time  to  decide  whether 
the  output  of  the  developer  concentration  detection  sen- 
sor  exceeds  a  predetermined  level  before  the  predeter- 

45  mined  time  has  elapsed  and  determines  the  expiration 
of  life  of  the  process  kit  when  the  sensor  output  does 
not  then  falls  below  the  predetermined  level. 

In  this  literature,  when  toner  in  the  attached  process 
kit  runs  out,  the  percentage  of  developer  inside  a  devel- 

so  oping  tank  increases  and  as  a  result  the  magnetic  per- 
meability  increases.  This  literature  describes  that  con- 
tinuation  of  this  state  is  determined  as  expiration  of  life 
of  the  process  kit  and  a  decrease  in  magnetic  permea- 
bility  after  feed  of  toner  is  determined  as  normal  toner 

55  feed,  followed  by  normal  processings  but  it  in  no  way 
describes  a  processing  for  deciding  whether  or  not  the 
developer  is  fresh. 

Then,  there  is  a  method  to  overcome  the  above- 
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mentioned  inconveniences  by  the  provision  of  a  fuse  in 
a  developing  unit  as  specific  means  for  checking  wheth- 
er  or  not  a  developer  stored  in  the  developing  unit  is 
fresh.  Given  that  a  small  resistance  of  the  fuse  approx- 
imating  zero  is  Q1  ,  the  developing  unit  is  determined  to 
be  new  if  upon  turn-on  of  a  main  switch  of  an  image  for- 
mation  apparatus  attached  with  the  developing  unit,  the 
fuse  does  not  break  and  current  conduction  takes  place, 
indicating  that  Q  =  Q1  stands. 

Fig.  1  is  a  flow  chart  for  explaining  the  procedure. 
As  will  be  seen  from  the  figure,  if  upon  turn-on  of  the 
main  switch,  Q  =  Q1  stands,  that  is,  current  conduction 
through  the  fuse  is  established  (the  Q  =  Q1  ?  step  issues 
YES),  the  developing  unit  is  determined  to  be  new  and 
so,  with  a  toner  motor  for  driving  a  toner  replenishing 
roller  and  the  like  turned  off,  a  main  motor  for  driving  a 
magnet  roller  and  a  stirring  roller  is  driven  and  after  com- 
pletion  of  rotation  of  the  two  rollers  for  1  to  2  minutes,  a 
series  of  operations  ends.  On  the  other  hand,  if  no  cur- 
rent  conduction  takes  place  and  so  the  fuse  of  Q1 
breaks  (the  Q  =  Q1  ?  step  issues  NO),  indicating  that 
the  developing  unit  is  not  new  any  longer,  the  toner  mo- 
tor  for  drive  of  the  toner  replenishing  roller  and  the  like 
is  turned  on  to  rotate  them  continuously  for  1  minute  or 
less  so  as  to  effect  toner  replenishment  when  V1>V2 
stands  (the  V1>V2  ?  step  issues  YES),  indicating  that 
the  toner  concentration  is  low,  where  V2  represents  a 
reference  voltage  of  the  toner  sensor  and  V1  an  output 
voltage  upon  start.  In  this  phase,  the  continuation  of  ro- 
tation  of  the  toner  motor  not  exceeding  1  minute  is  nor- 
mal  (the  "does  toner-motor  ON  continue  for  1min.  ?" 
step  issues  NO)  and  if  the  toner  motor  is  kept  to  be 
turned  on  for  more  than  1min.  (the  "does  toner-motor 
ON  continue  for  1min.  ?"  step  issues  YES),  the  devel- 
oping  unit  is  determined  to  be  abnormal  and  the  control- 
ler  carries  out  an  error  processing.  On  the  other  hand, 
if  V1  (V2  stands  (the  V1>V2  ?  step  issues  NO),  indicat- 
ing  that  the  toner  concentration  is  high,  the  toner  motor 
for  drive  of  the  toner  replenishing  roller  and  the  like  is 
kept  to  be  turned  off  and  a  series  of  operations  ends. 

From  US-A-4  974  025  it  is  also  known  to  check 
whether  a  developer  stored  in  the  developing  unit  is 
fresh.  Thus  US-A-4  974  025  discloses  a  method  of  con- 
trolling  toner  concentration  in  a  developing  apparatus 
wherein  a  detection  output  formed  by  superimposing  an 
approximately  periodic  waveform  component  on  a  de- 
tection  signal  indicative  of  the  toner  concentration  is 
compared  with  a  control  standard  level  corresponding 
to  a  predetermined  toner  concentration  level,  and  based 
on  the  state  of  the  signal  of  the  obtained  comparison 
output,  only  the  toner  replenishing  is  controlled.  As  the 
detection  signal  is  located  around  the  standard  level,  a 
pulse  signal  whose  pulse  width  corresponds  to  a  nece- 
sarry  toner  replenishing  amount  is  outputted.  The  toner 
replenishing  operation  is  carried  out  in  accordance  with 
this  pulse  width.  US-A-4  974  025  further  discloses  a 
controller  to  control  driving  of  said  rollers  and,  in  addi- 
tion,  a  stirring  means. 

With  the  above  construction,  the  developing  unit  or 
the  developer  can  be  decided  as  to  whether  to  be  new. 

To  this  end,  however,  such  an  electrical  part  as  fuse 
must  be  added  and  the  additional  mount  work  and  an 

5  increase  in  the  number  of  parts  raise  costs  inevitably. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  contemplates  elimination  of 
10  the  aforementioned  problems  and  it  is  an  object  of  the 

invention  to  provide  a  developing  unit  which  can  deter- 
mine  whether  or  not  the  developer  is  fresh  without  resort 
to  additional  parts  for  detecting  a  fresh  developer. 

According  to  an  aspect  of  the  invention,  in  a  devel- 
15  oping  unit  comprising  a  developing  tank,  rollers  rotata- 

bly  mounted  in  the  developing  tank,  a  toner  sensor 
adapted  to  detect  concentration  of  toner  inside  the  de- 
veloping  tank  and  having  such  a  characteristic  that  a  de- 
tection  output  level  decreases  gradually  as  the  toner 

20  concentration  increases,  toner  replenishing  means  for 
replenishing  the  developing  tank  with  toner,  and  a  con- 
troller  responsive  to  an  output  signal  from  the  toner  sen- 
sor  to  control  driving  of  the  rollers  and  the  toner  replen- 
ishing  means,  the  controller  includes  comparator  means 

25  for  comparing  an  output  level  of  the  toner  sensor  with  a 
reference  level,  and  developer  discriminating  means  for 
determining  that  a  developer  is  fresh  when  the  output 
level  of  the  toner  sensor  is  larger  than  the  reference  level 
by  a  constant  value. 

30  Effectually,  in  this  case,  the  controller  includes  stir- 
rer  means  for  driving  only  the  rollers  when  the  developer 
is  determined  to  be  fresh  by  the  developer  discriminat- 
ing  means,  and  normal  drive  means  for  driving  the  roll- 
ers  and  toner  replenishing  means  until  the  output  level 

35  of  the  toner  sensor  reaches  the  reference  level  when 
the  developer  is  determined  not  to  be  fresh. 

According  to  another  aspect  of  the  invention,  in  a 
developing  unit  comprising  a  developing  tank,  rollers  ro- 
tatably  mounted  in  the  developing  tank,  a  toner  sensor 

40  adapted  to  detect  concentration  of  toner  inside  the  de- 
veloping  tank  and  having  such  a  characteristic  that  a  de- 
tection  output  level  decreases  gradually  as  the  toner 
concentration  increases,  toner  replenishing  means  for 
replenishing  the  developing  tank  with  toner,  and  a  con- 

45  trailer  responsive  to  an  output  signal  from  the  toner  sen- 
sor  to  control  driving  of  the  rollers  and  the  toner  replen- 
ishing  means,  the  controller  includes  comparator  means 
for  comparing  an  output  level  of  the  toner  sensor  with  a 
reference  level  when  a  power  supply  is  turned  on,  de- 

50  veloper  discriminating  means  for  determining  that  a  de- 
veloper  is  fresh  when  the  output  level  of  the  toner  sensor 
is  larger  than  the  reference  level  by  a  constant  value, 
preparation  means  for  performing  warm-up  to  set  up  a 
wait  state  ready  for  image  formation  when  the  developer 

55  is  determined  to  be  fresh  by  the  developer  discriminat- 
ing  means,  and  normal  drive  means  for  driving  the  roll- 
ers  and  toner  replenishing  means  until  the  output  level 
of  the  toner  sensor  reaches  the  reference  level  when 

3 
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the  developer  is  determined  not  to  be  fresh. 
In  connection  with  the  first  aspect  of  the  invention, 

when  the  toner  sensor  detects  toner  concentration  of  the 
developer  and  delivers  a  detection  signal  to  the  control- 
ler,  output  level  V1  of  the  toner  sensor  is  compared  with 
reference  level  V2  by  the  comparator  means.  If  the  de- 
veloper  is  fresh,  the  output  level  V1  takes  virgin  level  V3 
which  is  larger  than  V2. 

Then,  the  developer  is  determined  to  be  fresh  by 
the  developer  discriminating  means  and  the  stirrer 
means  responds  to  this  result  of  decision  to  rotate  the 
magnetroller  and  stirring  roller.  As  the  two  rollers  rotate, 
the  developer  is  stirred  and  friction  among  particles  of 
the  developer  increases  electric  charge  on  the  develop- 
er,  so  that  the  output  level  V1  of  the  toner  sensor  de- 
creases  and  the  output  voltage  stabilizes  at  the  refer- 
ence  level  V2. 

In  this  manner,  the  state  of  developer  can  be  dis- 
criminated  by  the  output  of  the  toner  sensor  during  the 
initial  operation  of  the  developing  unit. 

In  connection  with  the  second  aspect,  when  the  de- 
veloper  is  fresh,  the  magnet  roller  and  stirring  roller  are 
rotated  unconditionally  regardless  of  the  output  of  the 
toner  sensor  for  a  time  necessary  for  warm-up.  Then  a 
wait  state  ready  for  print  is  set  up. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  flow  chart  useful  to  explain  the  steps  for 
practicing  the  initial  detection  of  a  developer  in  the  prior 
art. 

Fig.  2  is  a  functional  block  diagram  of  a  developing 
unit  according  to  an  embodiment  of  the  invention. 

Fig.  3  is  a  sectional  view  of  the  developing  unit. 
Fig.  4  is  a  schematic  diagram  of  a  laser  printer  pro- 

vided  with  the  developing  unit  of  the  invention. 
Fig.  5  is  a  wave  form  diagram  showing  the  output  of 

a  toner  sensor. 
Fig.  6  is  a  flow  chart  useful  to  explain  an  example  of 

the  steps  for  practicing  the  initial  detection  of  a  devel- 
oper  in  the  present  invention. 

Fig.  7  is  a  functional  diagram  of  a  developing  unit 
according  to  another  embodiment  of  the  invention. 

Fig.  8  is  a  flow  chart  useful  to  explain  another  exam- 
ple  of  the  steps  for  practicing  the  initial  detection  of  a 
developer  in  the  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  invention  will  now  be  described  by  way  of  ex- 
ample  with  reference  to  the  accompanying  drawings. 
Fig.  2  is  a  functional  block  diagram  of  a  developing  unit 
according  to  an  embodiment  of  the  invention,  and  Fig.  3 
is  a  sectional  view  of  the  developing  unit  of  the  Fig.  2 
embodiment. 

The  developing  unit  of  the  present  embodiment 
comprises,  as  shown  in  Fig.  3,  a  developing  tank  1  ,  roll- 

ers  2  and  3  rotatably  mounted  in  the  developing  tank  1  , 
a  toner  sensor  4  adapted  to  detect  concentration  of  ton- 
er  inside  the  developing  tank  1  and  having  such  a  char- 
acteristic  that  a  detection  output  level  V1  decreases 

5  gradually  as  the  toner  concentration  increases  and  ton- 
er  replenishing  means  5  for  replenishing  the  developing 
tank  1  with  toner  and  as  shown  in  Fig.  2,  it  further  com- 
prises  a  controller  6  responsive  to  an  output  signal  from 
the  toner  sensor  4  to  control  driving  of  the  rollers  2  and 

10  3  as  well  as  the  toner  replenishing  means  5. 
Of  the  aforementioned  rollers,  the  magnet  roller  2 

is  arranged  near  an  opening  7  of  the  developing  tank  1 
to  oppose  a  photosensitive  drum  8  and  the  stirring  roller 
3  is  arranged  under  a  toner  replenishing  opening  9, 

is  these  rollers  2  and  3  being  driven  to  rotate  by  means  of 
a  main  motor  10  shown  in  Fig.  2. 

The  toner  sensor  4  is  mounted  to  the  tank  wall  of 
the  developing  tank  1  as  best  seen  in  Fig.  3  and  a  known 
magnetic  permeability  sensor  for  converting  the  mag- 

20  netic  permeability  of  a  developer  into  a  voltage  and  de- 
livering  the  voltage  is  used  as  the  toner  sensor. 

On  the  other  hand,  the  toner  replenishing  means  5 
includes  a  toner  hopper  11  mounted  to  the  developing 
tank  1  ,  a  toner  stirrer  12  rotatably  mounted  in  the  toner 

25  hopper  11  and  a  toner  replenishing  roller  13  arranged 
at  the  toner  replenishing  inlet  9  and  it  further  includes, 
as  shown  in  Fig.  2,  the  toner  motor  1  4  for  driving  the  ton- 
er  replenishing  roller  13  and  toner  stirrer  12.  In  Fig.  3, 
reference  numeral  15  designates  a  shutter  member 

30  made  of  polyethylene  terephthalate  (PET)  and  16  a  lid 
of  the  toner  hopper  11  . 

The  developing  unit  constructed  as  above  takes  the 
form  of  a  cartridge  which  is  detachably  mounted  to  a 
laser  printer  proper  20  as  shown  in  Fig.  4.  In  the  figure, 

35  the  photosensitive  drum  8,  a  charger  provided  with  a 
high  voltage  power  supply  and  a  cleaning  device  are 
united  to  form  a  process  unit  21  ,  and  reference  numeral 
22  designates  an  optical  unit  provided  with  a  semicon- 
ductor  laser,  a  polygon  mirrorfor  deflecting  a  laser  beam 

40  at  uniform  angular  velocity  and  lenses,  23  a  paper  feed 
cassette,  24  a  paper  feed  roller,  25  PS  rollers,  26  fixing 
rollers  and  27  paper  discharge  rollers. 

The  image  formation  process  and  the  paper  con- 
veying  process  in  the  laser  printer  are  known  and  will 

45  not  be  described  in  particular. 
Next,  the  theory  of  control  means  for  discriminating 

whether  or  not  a  mounted  developing  unit  is  new  on  the 
basis  of  a  developing  concentration  signal  from  the  de- 
veloping  unit  mounted  at  a  predetermined  site  of  the  im- 

50  age  formation  apparatus  will  be  described  briefly  in  con- 
nection  with  the  apparatus  of  the  present  invention  con- 
structed  as  above.  More  particularly,  when  the  develop- 
er  is  a  fresh  one  which  is  not  stirred  sufficiently  and  is 
in  a  consolidatory  state,  the  magnetic  permeability  sen- 

55  sor  produces  an  output  signal  representative  of  a  devel- 
oper  concentration  level  which  is  of  a  high  level  of  V3  in 
accordance  with  the  characteristic  of  the  magnetic  per- 
meability  sensor. 

4 
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When  the  developing  unit  is  mounted  in  an  ordinary 
image  formation  apparatus  and  used  for  developing 
process,  an  electrostatic  latent  image  on  the  photosen- 
sitive  member  is  developed  while  keeping  the  concen- 
tration  level  of  developer  constant  and  therefore  an 
amount  of  toner  corresponding  to  an  amount  of  toner  in 
the  developer  consumed  in  the  developing  tank  is  fed 
from  a  toner  feeder  and  stirred.  Thus,  a  control  refer- 
ence  for  keeping  the  toner  concentration  constant  is 
used  and  it  is  represented  as  V2  in  terms  of  the  output 
of  the  permeability  sensor. 

Also,  with  the  developing  unit  mounted  in  the  ordi- 
nary  image  formation  apparatus  and  used  for  develop- 
ing  process,  each  time  an  electrostatic  image  on  the 
photosensitive  member  is  developed,  the  developing 
concentration  is  decreased  by  an  amount  of  toner  con- 
sumed  for  one  sheet  of  copy  to  provide  a  decreased  ton- 
er  concentration  level  which  slightly  depends  on  a  per- 
centage  of  area  occupied  by  black  on  a  copy  paper.  At 
that  time,  the  permeability  sensor  delivers  an  output 
which  is  V1.  The  output  V1  of  the  permeability  sensor 
causes  the  toner  feed  as  described  previously  to  per- 
form  control  such  that  the  output  of  the  permeability  sen- 
sor  becomes  V2. 

In  the  above  case,  the  outputs  of  the  permeability 
sensor  are  related  to  each  other  by  V2(V1(V3.  In  ac- 
cordance  with  this  correlative  expression,  when  the  per- 
meability  sensor  produces  a  concentration  signal  of  V3, 
a  developing  unit  mounted  to  the  image  formation  ap- 
paratus  is  considered  to  be  one  which  accommodates 
a  new  developer  and  handled  accordingly  but  when  V2 
or  V1  is  obtained  with  a  mounted  developing  unit,  this 
developing  unit  is  considered  to  be  one  which  has  al- 
ready  been  in  use  and  handled  accordingly. 

Specific  control  means  based  on  the  above  theory 
will  now  be  described  with  reference  to  the  drawing. 
When  a  developing  unit  is  mounted  in  the  printer  proper 
20  and  the  power  supply  is  turned  on  by  turning  on  a 
main  switch,  initial  detection  is  carried  out  to  check 
whether  or  not  a  developer  is  fresh.  To  this  end,  the  con- 
troller  6  of  the  developing  unit  includes,  as  shown  in  Fig. 
2,  comparator  means  30  for  comparing  output  voltage 
V1  of  the  toner  sensor  4  with  reference  voltage  V2,  de- 
veloperdiscriminating  means  31  for  determining  that  the 
developer  is  fresh  when  the  output  voltage  V1  of  the  ton- 
er  sensor  4  is  larger  than  the  reference  voltage  V2  by  a 
constant  voltage,  stirrer  means  32  for  driving  the  magnet 
roller  2  and  stirring  roller  3  when  the  developer  is  deter- 
mined  to  be  fresh  by  the  developer  discriminating 
means  31,  and  normal  drive  means  33  for  driving  the 
rollers  2  and  3  and  toner  replenishing  means5  until  the 
output  voltage  V1  of  toner  sensor  4  reaches  the  refer- 
ence  voltage  V2  when  the  developer  is  determined  not 
to  be  fresh. 

The  relation  between  the  output  voltage  and  the 
time  is  indicated  in  an  output  wave  form  diagram  as 
shown  in  Fig.  5. 

In  Fig.  5,  the  time  axis  on  abscissa  is  changed  in 

scale  magnification  for  a  range  between  1sec.  and 
16sec.  and  a  range  beyond  16sec.  in  such  a  manner 
that  an  interval  corresponding  to  1  sec.  within  the  former 
range  is  made  to  equal  30sec.  within  the  latter  range, 

5  that  is,  the  scale  of  time  axis  is  reduced  by  1/30  within 
the  range  beyond  16sec. 

When  the  developer  is  fresh,  output  voltage  V1  of 
the  toner  sensor  4  is  initially  high  as  shown  in  Fig.  5  and 
decreases  gradually  as  the  developer  is  stirred  to  take, 

10  in  one  to  two  minutes,  a  stationary  state  in  which  con- 
stant  voltage  V2  is  reached. 

Therefore,  a  voltage  which  is  higher  by  AV  than  V2 
or  the  reference  voltage  is  defined  as  virgin  voltage  V3. 

It  should  be  understood  that  AV  is  set  based  on  a 
is  voltage  which  does  not  occur  during  the  ordinary  proc- 

ess  but  does  only  when  the  developer  is  fresh. 
More  particularly,  when  print  is  carried  out  to,  for  ex- 

ample,  blacken  the  entire  area  of  a  paper  sheet,  the 
amount  of  toner  consumed  is  0.5  grams  (g)  or  less  and 

20  the  consumed  toner  amount  can  be  recovered  or  com- 
pensated  for  in  about  6  seconds  if  the  toner  dropping 
amount  is  5g/min.  Since  the  toner  replenishment  is  ef- 
fected  even  during  print,  an  once  increased  output  volt- 
age  of  the  toner  sensor  can  recover  the  reference  volt- 

25  age  during  print. 
When  the  sensor  sensitivity  is  0.3V/WT  ,  the  AV,  if 

set  to  0.3V,  corresponds  to  a  change  of  1%  in  toner  con- 
centration.  However,  in  the  case  where  the  toner  con- 
centration  is  4%  and  the  developer  amount  is  200g,  in- 

30  dicating  that  the  developer  contains  the  toner  by  8g,  ton- 
er  is  consumed  by  0.5g  when  print  is  carried  out  to  black- 
en  the  entire  area  of  a  paper  sheet  and  the  toner  con- 
centration  becomes  3.75%,  demonstrating  that  a 
change  in  toner  concentration  which  is  1%  does  not  oc- 

35  cur  during  ordinary  process. 
The  developer  discriminating  means  31  determines 

that  the  developer  is  fresh  when  the  output  voltage  of 
toner  sensor  4  is  represented  by  V1>V3  (=V2+AV),  and 
that  the  developer  is  not  fresh  when  V1(V3  stands. 

40  The  developer  discriminating  means  also  has  the 
function  of  comparing  V1  and  V2  to  discriminate  high  or 
low  level  of  the  toner  concentration  from  the  magnitude 
of  a  difference  from  V2. 

Fig.  6  is  a  flow  chart  useful  to  explain  the  steps  for 
45  carrying  out  the  initial  detection  in  the  previously-de- 

scribed  embodiment  of  the  invention.  The  steps  in  Fig. 
6  will  now  be  described  below  by  making  reference  to 
Figs.  2  and  3. 

Referring  first  to  Fig.  2,  the  stirrer  means  32  has  the 
so  function  to  drive  the  main  motor  10  with  a  toner  motor 

1  4  kept  to  be  turned  off,  and  the  normal  drive  means  33 
has  the  function  to  drive  the  toner  motor  14  for  one 
minute  at  the  most  for  replenishment  of  toner  when  the 
output  voltage  of  the  toner  sensor  4  meets  V1>V2  and 

55  hence  the  toner  concentration  is  low  but  to  keep  the  ton- 
er  motor  14  turned  off  when  V1(V2  stands  and  hence 
the  toner  concentration  is  high. 

With  the  above  construction,  when  the  main  switch 

5 
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is  turned  on  as  shown  in  Fig.  6,  the  toner  sensor  4  de- 
tects  a  toner  concentration  level  of  the  developer  to  de- 
liver  a  detection  signal  to  the  controller  6  and  if  the  out- 
put  of  the  toner  sensor  4  meets  V1>V3  (the  V1>V3  ? 
step  issues  YES),  the  developing  unit  determines,  by  s 
means  of  the  developer  discriminating  means  31,  that 
the  developer  is  fresh.  The  comparison  in  this  phase  is 
effected  by  the  comparator  means  30.  It  is  to  be  noted 
that  a  critical  output  voltage  to  be  obtained  with  a  fresh 
developer  contained  in  a  newly  mounted  developing  unit  10 
is  a  virgin  voltage  which  is  V3  as  described  previously. 

When  the  developer  is  determined  to  be  fresh  in  the 
manner  described  as  above,  the  stirrer  means  32  deliv- 
ers  a  drive  signal  to  the  main  motor  1  0  in  order  to  rotate 
the  magnet  roller  2  and  stirring  roller  3  while  keeping  the  15 
toner  motor  14  turned  off.  Each  of  the  rollers  2  and  3  is 
rotated  for  one  to  two  minutes  to  stirr  the  developer.  This 
causes  friction  among  particles  of  the  developer  to 
thereby  increase  charge  on  the  developer  and  the  out- 
put  voltage  V1  of  the  toner  sensor  4  decreases  so  as  to  20 
be  stabilized  at  the  reference  voltage  V2.  Subsequently, 
the  program  proceeds  to  a  wait  state  indicative  of  the 
end  of  a  series  of  operations. 

On  the  other  hand,  in  the  case  of  a  used  or  old  de- 
veloping  unit,  the  output  voltage  V1  of  the  toner  sensor  25 
4  becomes  smaller  than  V3  (the  V1>V3  ?  step  issues 
NO)  in  the  flow  chart  of  Fig.  6,  so  that  the  V1  is  compared 
with  the  reference  voltage  V2  by  the  comparator  means 
30  to  cause  the  developer  discriminating  means  31  to 
determine  that  the  developer  is  not  fresh.  30 

If  the  output  voltage  V1  exceeds  the  reference  volt- 
age  V2  (the  V1>V2  ?  step  issues  YES),  indicating  that 
the  toner  concentration  is  low,  the  normal  drive  means 
33  drives  (turns  on)  the  toner  motor  14  and  main  motor 
1  0  to  replenish  toner.  As  a  result,  the  toner  replenishing  35 
roller  13  is  rotated  to  feed  toner  from  the  toner  hopper 
1  1  to  the  developing  tank  1  and  the  magnet  roller  2  and 
stirring  roller  3  are  rotated  to  stirr  developer  and  toner. 

As  the  output  voltage  V1  of  the  toner  sensor  4 
equals  the  reference  voltage  V2  (the  "does  toner-motor  40 
ON  continue  for  1  min.  ?  "  step  issues  NO),  the  toner  mo- 
tor  14  is  turned  off  to  stop  the  toner  replenishment  and 
the  program  proceeds  to  the  wait  state  for  image  forma- 
tion  process. 

If  the  toner  motor  14  continues  running  for  one  45 
minute  or  more  (the  "does  toner-motor  ON  continue  for 
1  min.  ?  "  step  issues  YES),  the  developing  unit  is  de- 
termined  to  be  abnormal  and  the  controller  executes  an 
error  processing. 

If  the  output  voltage  V1  of  the  toner  sensor  4  is  lower  so 
than  the  reference  voltage  V2  (the  V1>V2  ?  step  issues 
NO),  indicating  that  the  toner  concentration  is  sufficient- 
ly  high,  toner  replenishment  is  not  needed  and  the  de- 
veloping  unit  is  placed  in  the  wait  state  (END)  while  the 
toner  motor  14  being  kept  to  be  off.  55 

Since  in  this  manner  the  state  of  developer  can  be 
discriminated  using  the  output  of  the  toner  sensor  4  dur- 
ing  the  initial  operation  of  the  developing  unit,  the  devel- 

oper  state  discrimination  can  be  accomplished  with  the 
existing  parts  without  resort  to  the  separate  provision  of 
a  fuse  as  in  the  case  of  the  prior  art,  leading  to  cost  re- 
duction. 

Incidentally,  in  the  foregoing  embodiment,  when  the 
main  switch  is  turned  on  and  the  developer  is  deter- 
mined  to  be  fresh,  the  magnet  roller  2  and  stirring  roller 
3  are  driven  for  a  sufficient  time  to  decrease  and  stabi- 
lize  the  output  voltage  of  the  toner  sensor  4,  thus  raising 
a  problem  that  the  warm-up  time  is  prolonged. 

Preparation  means  41  as  shown  in  Fig.  7  functions 
to  control  the  developing  unit  such  that  the  printer  can 
be  warmed  up  within  a  short  period  of  time  regardless 
of  the  output  of  the  toner  sensor  4  to  print  a  sheet  of 
paper  unconditionally  without  fail  and  in  the  phase  of 
print  of  a  second  and  ensuing  paper  sheets,  the  output 
voltage  V1  of  the  toner  sensor  4  is  rendered,  as  ordinar- 
ily,  to  equal  the  reference  voltage  V2. 

Then,  in  another  embodiment,  a  controller  40  is 
adapted  to  make  the  state  ready  to  print  within  a  short 
period  of  time  when  the  developer  is  fresh  and  the  con- 
troller  40  of  the  developing  unit  comprises,  as  shown  in 
Fig.  7,  comparator  means  30  for  comparing  output  volt- 
age  V1  of  the  toner  sensor  4  with  reference  voltage  V2 
when  the  power  supply  is  turned  on,  developer  discrim- 
inating  means  31  for  determining  that  the  developer  is 
fresh  when  the  output  voltage  V1  of  the  toner  sensor  4 
is  larger  than  the  reference  voltage  V2  by  a  constant 
voltage,  the  preparation  means  41  for  performing  warm- 
up  to  set  up  a  wait  state  ready  for  image  formation  when 
the  developer  is  determined  to  be  fresh  by  the  developer 
discriminating  means  31,  and  normal  drive  means  33 
for  driving  the  rollers  2  and  3  and  toner  replenishing 
means  5  until  the  output  voltage  V1  of  toner  sensor  4 
decreases  to  the  reference  voltage  V2  when  the  devel- 
oper  is  determined  not  to  be  fresh. 

The  minimum  time  required  for  warm-up  consists  of 
the  time  for  turning  and  locking  the  polygon  mirror  built 
in  the  optical  unit  using  a  semiconductor  laser,  the  time 
for  turning  on  the  laser  beam  and  main  motor  and  per- 
forming  high  voltage  check  to  check  whether  or  not  high 
voltage  used  for  charging  the  photosensitive  drum  by 
means  of  the  charger  is  normal  and  performing  toner 
concentration  check  and  the  time  for  turning  off  the  main 
motor  and  laser  beam,  and  it  amounts  to  4  to  6  seconds. 
During  this  interval  of  time  beginning  with  turn-on  of  the 
main  motor  and  ending  in  turn-off  thereof,  the  magnet 
roller  2  and  stirring  roller  3  are  driven. 

In  Fig.  7,  components  other  than  the  above-de- 
scribed  ones  are  the  same  as  those  of  the  Fig.  2  embod- 
iments. 

Fig.  8  is  a  flow  chart  useful  to  explain  the  steps  for 
carrying  out  the  initial  detection  in  the  second  embodi- 
ment  constructed  as  shown  in  Fig.  7. 

When  the  main  switch  is  turned  on  as  shown  in  Fig. 
8,  the  magnet  roller  2  and  stirring  roller  3  are  rotated  for 
a  time  necessary  for  warm-up  unconditionally  regard- 
less  of  the  output  of  the  toner  sensor  4  in  contrast  to  the 

6 
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case  of  Fig.  6  if  the  developer  is  fresh  (the  V1>V3  ?  step 
issues  YES).  Then  the  program  proceeds  to  the  wait 
state  (END)  ready  for  print  processing.  In  this  case 
where  the  developer  is  fresh  and  the  output  voltage  of 
the  toner  sensor  4  is  high  (V1>V3),  it  takes  a  long  time, 
in  the  foregoing  embodiment,  for  the  toner  concentration 
to  reach  the  reference  level  (V2),  resulting  in  a  pro- 
longed  warm-up  time  and  disadvantageously  the  time 
for  the  initial  print  processing  is  retarded  but  in  the  em- 
bodiment  shown  in  Figs.  7  and  8,  such  a  problem  can  be 
eliminated. 

In  the  phase  of  print  of  a  second  and  ensuing  paper 
sheets,  control  based  on  the  reference  value  of  toner 
concentration  proceeds,  thereby  ensuring  that  the  influ- 
ence  of  print  concentration  of  the  first  paper  sheet  can 
be  eliminated  and  the  output  of  the  toner  sensor  4  can 
be  stabilized  to  minimize  irregularity  in  toner  concentra- 
tion. 

If  the  developing  unit  is  not  new  (the  V1>V3  ?  step 
issues  NO)  and  output  voltage  V1  is  larger  than  the  ref- 
erence  voltage  V2  (the  V1)V2  ?  step  issues  YES),  the 
toner  motor  14  is  driven  (ON)  to  replenish  toner  as  in 
the  case  of  Fig.  6,  whereby  if  rotation  within  one  minute 
makes  the  output  voltage  reach  the  reference  voltage 
(the  V1)V2  ?  step  issues  NO),  the  toner  replenishment 
is  stopped.  As  the  output  voltage  V1  falls  below  the  ref- 
erence  voltage  V2  (the  V1)V2  ?  step  issues  NO),  indi- 
cating  that  the  toner  concentration  is  sufficiently  high  to 
permit  the  print  processing  without  resort  to  toner  re- 
plenishment,  the  program  proceeds  to  the  wait  state  for 
image  formation  process.  If  the  toner  motor  14  contin- 
ues  rotating  for  a  time  of  more  than  one  minute  (the 
V1)V2  ?  step  issues  YES),  the  developing  unit  is  deter- 
mined  abnormal  and  the  error  processing  by  the  con- 
troller  follows  similarly  to  the  case  of  Fig.  6. 

The  present  invention  is  in  no  way  limited  to  the 
foregoing  embodiments  and  obviously  the  foregoing 
embodiments  can  be  modified  and  changed  in  various 
ways  within  the  framework  of  the  invention. 

In  the  foregoing  embodiments,  the  magnetic  per- 
meability  sensor  is  used  as  the  toner  sensor  4  but  a  sen- 
sor  having  an  inverting  characteristic  by  which  the  out- 
put  is  in  direct  proportion  to  the  toner  concentration  may 
be  used  as  the  toner  sensor  4  and  in  this  case,  the  virgin 
output  is  set  to  a  level  which  is  lower  by  a  constant  value 
than  the  reference  level. 

As  is  clear  from  the  foregoing,  since  according  to 
the  invention,  the  toner  concentration  in  the  developer 
tank  is  detected  by  the  toner  sensor  having  such  a  char- 
acteristic  that  its  output  (detection  output)decreases 
gradually  as  the  toner  concentration  increases  and  the 
output  level  of  the  toner  sensor  is  compared  with  the 
reference  level  to  determine  that  the  developer  is  fresh 
when  the  output  level  of  the  toner  sensor  exceeds  the 
reference  level  by  a  constant  value,  the  developer  state 
discrimination  can  be  accomplished  with  the  existing 
parts  without  resort  to  the  separate  provision  of  a  fuse 
as  in  the  case  of  the  prior  art,  leading  to  cost  reduction. 

Also,  by  driving  only  the  rollers  when  the  developer 
is  determined  to  be  fresh,  the  toner  replenishment  can 
be  prevented  during  the  initial  operation  of  the  develop- 
ing  unit,  with  the  result  that  the  toner  concentration  will 

5  not  rise  excessively  and  can  be  brought  into  the  refer- 
ence  concentration  rapidly. 

Further,  according  to  the  present  invention  as  de- 
fined  in  the  appended  claims,  the  output  level  of  the  ton- 
er  sensor  is  compared  with  the  reference  level  when  the 

10  power  supply  is  turned  on  to  determine  that  the  devel- 
oper  is  fresh  when  the  output  level  of  the  toner  sensor 
is  larger  than  the  reference  level  and  warm-up  is  then 
effected  by  rotating  the  rollers  for  a  time  necessary  for 
the  warm-up  unconditionally  regardless  of  the  output  of 

is  the  toner  sensor,  thereby  eliminating  the  problem  that  it 
takes  a  long  time  for  the  toner  concentration  of  a  fresh 
developer  to  take  the  reference  level  or  the  warm-up 
time  is  prolonged  and  the  initial  print  is  retarded. 

20 
Claims 

1.  A  developing  unit  comprising 

25  a  developing  tank  (1), 
rollers  (2,  3)  rotatably  mounted  in  said  develop- 
ing  tank  (1), 
a  toner  sensor  (4)  adapted  to  detect  concentra- 
tion  of  toner  inside  said  developing  tank  (1  )  and 

30  having  such  a  characteristic  that'a  detection 
output  value  decreases  gradually  as  the  toner 
concentration  increases, 
toner  replenishing  means  (11-16)  for  replenish- 
ing  said  developing  tank  (1)  with  toner,  and 

35  a  controller  (6;  40)  responsive  to  an  output  sig- 
nal  from  said  toner  sensor  (4)  to  control  said 
toner  replenishing  means  (11-1  6),  said  control- 
ler  (6;  40)  including  comparator  means  (30)  for 
comparing  an  output  level  (V-|)  of  said  toner 

40  sensor  (4)  with  a  reference  level  (V2),  said  con- 
troller  (6;  40)  being  responsive  to  said  output 
signal  from  said  toner  sensor  (4)  to  control  driv- 
ing  of  said  rollers  (2,  3), 
characterized  in  that 

45  said  controller  includes  stirring  means  (32), 
said  developing  unit  further  includes  developer 
discriminating  means  (31  )  for  determining  that 
a  developer  is  fresh  when  the  output  level  (V^ 
of  said  toner  sensor  (4)  is  larger  than  the  refer- 

so  ence  level  (V2)  by  a  constant  value  (AV),  where- 
in 
said  stirring  means  (32)  of  said  controller  (6;  40) 
are  arranged  to  drive  said  rollers  (2,  3)  only 
when  the  developer  is  determined  to  be  fresh 

55  by  said  developer  discriminating  means  (31), 
and  said  controller  (6;  40)  further  includes  nor- 
mal  drive  means  (33)  for  driving,  in  use,  said 
rollers  (2,  3)  and  said  toner  replenishing  means 
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(11-16)  up  to  a  time  when  the  output  level  (V-|) 
of  said  toner  sensor  (4)  reaches  the  reference 
level  (V2),  i.e.  when  the  developer  is  deter- 
mined  not  to  be  fresh,  whereby,  e.g.  an  initial 
detection  is  carried  out  to  check  whether  or  not 
a  developer  is  fresh  upon  mounting  the  devel- 
oping  unit  in  a  printer  and  turning  on  a  power 
supply. 

2.  A  developing  unit  according  to  claim  1  ,  wherein 

said  comparator  means  (30)  of  said  controller 
(6;  40)  compare  the  output  level  of  said  toner 
sensor  (4)  with  the  reference  level  (V2)  when  a 
power  supply  is  turned  on,  and 
said  developing  unit  further  includes  prepara- 
tion  means  (41)  for  performing  warm-up  to  set 
up  a  wait  state  ready  for  image  formation  when 
the  developer  is  determined  to  be  fresh  by  said 
developer  discriminating  means  (31). 

Patentanspriiche 

1.  Entwicklereinheit  mit 

einem  Entwicklertank  (1), 
Walzen  (2,  3),  die  drehbar  in  die  Entwicklerein- 
heit  (1)  eingebaut  sind, 
einem  Tonersensor  (4),  der  fur  die  Ermittlung 
der  Tonerkonzentration  im  Entwicklertank  (1) 
angepaBt  ist  und  dessen  Ausgabewert  in  dem 
Mal3e  nach  und  nach  abnimmt,  wie  die  Toner- 
konzentration  zunimmt, 
einer  Tonernachfulleinrichtung  (11  -  16)  zum 
Nachfullen  des  Toners  in  den  Entwicklertank 
(1),  und 
einem  Regler(6;  40),  derzurRegelungderTon- 
ernachfulleinrichtung  (11  -  16)  auf  ein  Aus- 
gangssignal  des  Tonersensors  (4)  reagiert  und 
zum  Vergleich  eines  Ausgangspegels  (V-,)  des 
Tonersensors  (4)  mit  einem  Referenzpegel 
(V2), 

dadurch  gekennzeichnet,  daB 

der  Regler  (6;  40)  eine  Ruhreinrichtung  (32)  be- 
inhaltet,  die  auf  das  Ausgangssignal  des  Toner- 
sensors  (4)  zur  Regelung  des  Antriebs  der  Wal- 
zen  (2,  3)  reagiert, 
die  Entwicklereinheit  des  weiteren  eine 
Entwicklerunterscheidungseinrichtung  (31)  be- 
inhaltet,  die  einen  Entwickler  als  frisch  einstuft, 
wenn  der  Ausgangspegel  (V-,)  des  Tonersen- 
sors  den  Referenzpegel  (V2)  urn  einen  kon- 
stanten  Wert  (Delta  V)  uberschreitet, 
die  Ruhreinrichtung  (32)  des  Reglers  (6;  40)  so 
angeordnet  ist,  da!3  sie  ausschlieBlich  die  Wal- 
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zen  (2,  3)  antreibt,  nachdem  der  Entwickler  von 
der  Entwicklerunterscheidungseinrichtung  (31  ) 
als  frisch  eingestuft  worden  ist  und  der  Regler 
(6;  40)  weiterhin  eine  normale  Antriebseinrich- 
tung  (33)  beinhaltet,  die  bei  Bedarf  die  Walze 
(2,  3)  sowie  die  Tonernachfulleinrichtung  (11  - 
16)  so  lange  antreibt,  bis  der  Ausgangspegel 
(V-,)  des  Tonersensors  (4)  den  Referenzpegel 
(V2)  erreicht,  d.  h.  wenn  der  Entwickler  als  nicht 
frisch  eingestuft  worden  ist,  wobei  z.  B.  eine 
Anfangsprufung  durchgefuhrt  wird,  urn  einer- 
seitszu  uberprufen,  ob  der  Entwickler  zum  Zeit- 
punkt  des  Einbaus  der  Entwicklereinheit  in  ei- 
nen  Drucker  frisch  ist  und  urn  andererseits  die 
Energieversorgung  einzuschalten. 

2.  Entwicklereinheit  gemaB  Anspruch  1,  worin 

die  Vergleichereinrichtung  (30)  des  Reglers  (6; 
40)  den  Ausgangspegel  (V-,)  des  Tonersensors 
(4)  mit  dem  Referenzpegel  (V2)  vergleicht, 
wenn  die  Energieversorgung  eingeschaltet 
wird,  und 
weiterhin  eine  Vorbereitungseinrichtung  (41) 
das  Anwarmen  zur  Einrichtung  eines  Wartezu- 
standes  fur  Bilderzeugungsbereitschaft  durch- 
fuhrt,  wenn  der  Entwickler  durch  die  Entwickle- 
runterscheidungseinrichtung  (31  )  als  frisch  ein- 
gestuft  wird. 

Revendications 

1.  Ensemble  de  developpement  comportant  : 

un  reservoir  de  developpement  (1) 
des  rouleaux  (2,  3)  montes  de  maniere  rotative 
sur  ledit  reservoir  de  developpement  (1) 
un  detecteur  de  toner  (4)  adapte  pour  detecter 
la  concentration  en  toner  a  I'interieur  dudit  re- 
servoir  de  developpement  (1  )  ayant  une  carac- 
teristique  telle  qu'une  valeur  de  sortie  de  detec- 
tion  diminue  graduellement  lorsque  la  concen- 
tration  de  toner  augmente, 
des  moyens  de  remplissage  de  toner  (11  a  1  6) 
pour  remplir  ledit  reservoir  de  developpement 
(1)  a  I'aide  de  toner,  et 
un  dispositif  de  commande  (6  ;  40)  sensible  a 
un  signal  de  sortie  provenant  dudit  detecteur 
de  toner  (4)  pour  commander  lesdits  moyens 
de  remplissage  de  toner  (11  a  16),  ledit  dispo- 
sitif  de  commande  (6;  40)  comportant  des 
moyens  comparateurs  (30)  pour  comparer  le 
niveau  de  sortie  (V-,)  dudit  detecteur  de  toner 
(4)  avec  un  niveau  de  reference  (V2),  ledit  dis- 
positif  de  commande  (6;  40)  etant  sensible 
audit  signal  de  sortie  provenant  dudit  detecteur 
de  toner  (4)  pour  commander  I'entraTnement 
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desdits  rouleaux  (2,  3),  caracterise  en  ce  que 
ledit  dispositif  de  commande  comporte  des 
moyens  d'agitation  (32), 
ledit  ensemble  de  developpement  comportant 
en  outre  des  moyens  de  determination  de  pro-  s 
duit  de  developpement  (31)  pour  determiner 
qu'un  produit  de  developpement  est  frais  lors- 
que  le  niveau  de  sortie  (V-,)  dudit  detecteur  de 
toner  (4)  est  plus  grand  que  le  niveau  de  refe- 
rence  (V2)  d'une  valeur  constante  (AV),  dans  10 
lequel 
lesdits  moyens  d'agitation  (32)  dudit  dispositif 
de  commande  (6;  40)  sont  agences  pour  en- 
traTner  lesdits  rouleaux  (2,  3)  uniquement  lors- 
que  le  produit  de  developpement  est  determine  15 
comme  etant  frais  par  lesdits  moyens  de  deter- 
mination  de  produit  de  developpement  (31),  et 
ledit  dispositif  de  commande  (6;  40)  comporte 
en  outre  des  moyens  d'entraTnement  normal 
(33)  pour  entramer,  en  utilisation,  lesdits  rou-  20 
leaux  (2,  3)  et  lesdits  moyens  de  remplissage 
de  toner  (1  1  a  1  6)  jusqu'au  moment  ou  le  niveau 
de  sortie  (V1  )  dudit  detecteur  de  toner  (4)  atteint 
le  niveau  de  reference  (V2)  c'est-a-dire  lorsque 
le  produit  de  developpement  est  determine  25 
comme  n'etant  pas  frais,  de  sorte  que  par 
exemple  une  detection  initiale  est  executee 
pour  determiner  si  oui  ou  non  un  produit  de  de- 
veloppement  est  frais  lors  du  montage  de  I'en- 
semble  de  developpement  dans  une  impriman-  30 
te  et  de  la  mise  en  circuit  d'une  alimentation 
electrique. 

2.  Ensemble  de  developpement  selon  la  revendica- 
tion  1  ,  dans  lequel  35 

lesdits  moyens  comparateurs  (30)  dudit  dispo- 
sitif  de  commande  (6;  40)  comparent  le  niveau 
de  sortie  dudit  detecteur  de  toner  (4)  au  niveau 
de  reference  (V2)  lorsqu'une  alimentation  elec-  40 
trique  est  rendue  active,  et 
ledit  ensemble  de  developpement  comporte  en 
outre  des  moyens  de  preparation  (41  )  pour  rea- 
liser  un  demarrage  pour  mettre  en  oeuvre  un 
etat  d'attente  pret  a  la  formation  d'une  image  45 
lorsque  le  produit  de  developpement  est  deter- 
mine  comme  etant  frais  par  lesdits  moyens  de 
determination  de  produit  de  developpement 
(31). 

55 
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