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S)  Printing  station  sheet  transport  control. 

©  In  a  high-speed  printing  station,  cut  sheets  (PP) 
are  separated  one  by  one  sequentially  from  a  stack 
(10)  and  transferred  through  the  printing  station 
which  has  a  feeding  unit  (1),  printing  unit  (2)  and 
ejection  unit  (3).  Control  is  effected  comprising  (a) 
detecting  sheet  jamming  in  the  feeding  unit  (1  )  by  a 
first  sensor  (14),  (b)  stopping  transport  means  (12, 
13)  in  the  feeding  unit  only,  (c)  continuing  operation 
of  other  transport  means  (20,  30,  31)  until  a  second 
sensor  (32)  in  the  ejecting  unit  (3)  detects  ejection  of 
all  previous  sheets  in  the  printing  (2)  and  ejecting  (3) 
units,  and  (d)  then  stopping  the  other  transport 
means.  Sheets  except  the  jammed  sheet  are  thus 
fed  from  the  station. 
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Printing  station  sheet  transport  control. 

The  present  invention  relates  to  printing  sta- 
tions  such  as  are  utilized  in  printers,  facsimile  or 
copying  apparatus  for  example,  wherein  cut  sheets 
of  paper  are  used  as  a  recording  medium  and  cut 
sheets  are  fed  continuously  to  the  printing  station 
during  a  printing  operation  and  printed  thereon. 
More  particularly,  the  present  invention  is  con- 
cerned  with  the  control  of  transport  means  for 
causing  the  transport  means  to  stop  when  a  sheet 
feeding  failure  occurs.  Particularly  in  a  printing 
station  which  operates  at  high  speed,  cut  sheets 
are  separated  one  by  one  from  a  stack  of  sheets 
provided  in  a  cassette  and  transferred  by  transport 
means  in  a  feeding  unit  even  whilst  a  previously 
transferred  sheet  is  still  present  and  moving  in 
printing  and  ejecting  units.  Therefore,  proper  se- 
quential  and  temporal  control  of  stopping  of  the 
transport  means  is  important  when  a  sheet  jams. 

Fig.  1  illustrates  in  outline  the  structure  of  a 
previously  proposed  printing  station  comprising  a 
feeding  unit  1  ,  a  printing  unit  2  and  an  ejecting  unit 
3.  Cut  sheets  (separate  sheets)  PP  are  provided 
and  stacked  in  a  hopper  10,  usually  in  a  sheet 
cassette.  The  sheets  are  separated  one  by  one 
from  the  stack  by  rotation  of  a  separating  roller  1  1  , 
and  sheets  are  transferred  by  movement  of  a  feed 
roller  pair  12  and  a  register  roller  pair  13  into 
printing  unit  2. 

In  printing  unit  2,  a  latent  image  of  printing 
information  is  formed  by  an  optical  means  (not 
shown)  on  a  photoconductive  drum  20,  and  is 
developed  by  toner  powder  during  a  rotation  there- 
of.  The  developed  toner  image  is  transferred  on  to 
a  contacting  and  moving  sheet  and  is  fixed  by  a 
heat  roller  (not  shown). 

The  printed  sheet  is  transferred  into  an  ejecting 
unit  3,  and  two  roller  pairs  30  and  31  eject  the 
sheet  into  a  stacker  (not  shown). 

When  a  cut  sheet  is  jammed  at  a  specific  roller 
position  in  the  printing  station,  the  sheets  jam  one 
after  another  at  this  position.  This  causes  an  over- 
load  of  a  main  motor  which  drives  ail  transport 
means,  finally  resulting  in  a  standstill.  In  the  pre- 
vious  proposal,  therefore,  all  movements  of  the 
printing  station  are  stopped  as  soon  as  sheet  jam- 
ming  is  detected  by  a  sensor 

In  a  case  in  which  printing  speed  is  not  too 
high,  so  that  a  next  sheet  is  transported  only  after  a 
previous  sheet  for  printing  has  been  ejected  from 
the  printing  station,  the  above  method  of  stopping 
all  movements  of  transport  means  in  the  printing 
station  does  not  cause  serious  problems. 

However,  in  a  high-speed  printing  station,  a  cut 
sheet  is  separated  and  transferred  to  the  position 
of  a  register  roller  pair  13  provided  just  ahead  of 

the  inlet  to  the  printing  unit  2  and  waits  there  for  a 
while  in  order  to  synchronize  the  sheet's  movement 
with  printing  operations.  This  process  of  separating 
and  transferring  the  sheet  starts  while  a  previous 

5  sheet  is  still  involved  in  a  printing  process.  If  sheet 
jamming  is  detected  in  the  feeding  unit  and  all 
transport  means  in  the  printing  station  are  stopped, 
previous  sheets,  still  remaining  in  the  printing  and 
ejecting  units,  cannot  be  used  again,  because  the 

10  printing  quality  thereon  becomes  inferior,  and 
moreover,  a  sheet  involved  in  a  fixing  operation  is 
overheated  and  scorched  by  the  heat  roller.  The 
fixing  unit  is  contaminated  by  toner  powder  and 
good  quality  of  printing  cannot  be  expected  even 

15  when  operation  is  resumed  after  removal  of  the 
jammed  sheet. 

Embodiments  of  the  present  invention  provide 
methods  of  controlling  transport  of  sheets  in  print- 
ing  stations  and  apparatus  utilizing  such  control. 

20  Embodiments  of  the  present  invention  provide 
methods  of  controlling  transport  of  sheets  in  high- 
speed  printing  stations  in  particular  in  response  to 
occurrence  of  sheet  jamming. 

An  embodiment  of  the  present  invention  pro- 
25  vides  a  method  of  controlling  cut  sheet  transport 

means  in  a  high-speed  printing  station  wherein, 
when  a  sheet  is  jammed  in  a  feeding  unit,  previous 
sheets  remaining  and  moving  in  printing  and  ejec- 
ting  units  are  nonetheless  made  available  for  use. 

30  An  embodiment  of  the  present  invention  pro- 
vides  a  method  of  controlling  cut  sheet  transport 
means  in  a  high-speed  printing  station  such  that 
component  contamination  by  toner  powder  in  the 
printing  unit  can  be  avoided  or  mitigated. 

35  In  an  embodiment  of  the  present  invention  two 
sensors  are  provided,  in  a  feeding  unit  and  an 
ejecting  unit  respectively,  and  when  the  first  sen- 
sor,  provided  in  the  feeding  unit,  detects  sheet 
jamming,  only  the  transport  means  in  the  feeding 

40  unit  are  disconnected  from  the  main  motor,  whilst 
other  transport  means  in  the  printing  and  ejecting 
units  are  maintained  running  until  the  second  sen- 
sor  detects  that  other  sheets,  fed  before  the 
jammed  sheet,  have  been  ejected  from  the  ejecting 

45  unit,  and  thereafter  these  other  transport  means  are 
stopped. 

Control  may  be  effected  by  counting  time  for 
each  cut  sheet  to  travel  from  a  hopper  position  to  a 
register  position,  arrival  of  a  sheet  (at  the  register 

so  position)  being  detected  by  the  first  sensor  and 
counted  time  being  compared  with  predetermined 
time  data.  If  the  counted  time  exceeds  the  pre- 
determined  time  data,  it  is  judged  that  a  sheet  is 
jammed  in  the  feeding  unit. 

The  second  sensor  is  disposed  near  an  outlet 
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)f  the  ejecting  unit  adjacent  to  a  stacker  and  has  a 
unction  of  detecting  every  sheet  passing  over  the 
second  sensor.  The  control  unit  generates  a  com- 
nand  to  turn  off  the  circuit  which  drives  the  main 
notor  coupled  to  all  transport  means  upon  receiv- 
ng  a  signal  indicating  that  all  sheets  have  been 
sjected  from  the  printing  and  ejecting  units. 

Embodiments  of  the  present  invention  also  pro- 
vide  apparatus  for  control  of  sheet  transport,  a 
control  unit  being  provided  in  the  printing  station. 

Embodiments  of  the  present  invention  make  it 
possible  to  avoid  or  mitigate  problems  such  as 
emoval  of  sheets  in  printing  and  ejecting  units, 
damage  to  printing  information  thereon,  and  con- 
amination  of  sheets  and  parts  in  printing  units. 

Reference  is  made,  by  way  of  example,  to  the 
accompanying  drawings,  in  which:- 

Fig.  1  is  a  schematic  side  view  outlining  the 
structure  of  a  previously  proposed  printing  station; 

Fig.  2  is  a  schematic  side  view  illustrating 
circuit  connection  of  sensors  and  a  control  unit 
jsed  in  accordance  with  an  embodiment  of  the 
present  invention; 

Fig.  3  is  a  side  view  of  detailed  structure  of  a 
Drinting  station  equipped  to  operate  in  accordance 
with  an  embodiment  of  the  present  invention; 

Fig.  4  is  a  simplified  side  view  of  the  struc- 
ture  of  Fig.  3; 

Fig.  5  is  a  schematic  block  diagram  for  as- 
sistance  in  explaining  an  embodiment  of  the 
present  invention; 

Figs.  6  and  8  are  flow  charts  respectively 
illustrating  control  as  effected  in  an  embodiment  of 
the  present  invention  and  operation  of  an  inner 
timer  means;  and 

Fig.  7  is  a  timing  chart  illustrating  operation 
as  effected  in  an  embodiment  of  the  present  inven- 
tion. 

Fig.  2  is  a  schematic  side  view  of  a  printing 
station  to  which  an  embodiment  of  the  present 
invention  is  applied.  Fig  3  is  a  side  view  indicating 
detailed  structure  of  the  printing  station  and  Fig.  4 
is  a  similar  side  view  wherein  sheet  transport  pas- 
sages  are  more  clearly  illustrated  with  regard  to 
other  components  in  the  printing  station.  The  same 
reference  signs  designate  the  same  or  similar  parts 
in  these  Figures. 

A  cassette  10  loaded  with  stacked  cut  sheets 
of  paper  is  provided  in  a  lower  portion  of  the 
printing  station  as  shown  in  Fig.  3.  Each  cut  sheet 
(hereafter,  simply  called  a  sheet)  of  paper  is  sepa- 
rated  from  the  stack  of  sheets  and  transferred  by  a 
separating  roller  11  by  rotation  of  the  roller,  the 
rotation  being  controlled  from  a  control  unit  4, 
disposed  at  the  bottom  of  the  equipment  as  shown 
in  Fig.  4.  The  separated  sheet  is  then  transferred 
by  a  feed  roller  pair  12  along  a  feed  passage  or 
path  1  5  to  a  register  position  where  the  front  end  of 

the  sheet  contacts  a  register  roner  pair  u.  in  tnis 
embodiment  of  the  present  invention,  a  sensor  14 
is  provided  in  the  close  vicinity  of  the  register  roller 
pair  13.  The  sheet  stands  by  for  a  while  at  this 

5  position,  waiting  for  further  transport.  Another  feed 
passage  is  provided  for  a  manual  insertion  of  a 
sheet.  The  sheet  can  be  manually  inserted  through 
an  inlet  16  and  transferred  to  the  register  position 
by  a  feed  roller  12a  (see  Fig.  3). 

iq  The  components  comprising  the  separating 
roller  11,  feed  roller  pair  12,  and  register  roller  pair 
13  make  up  a  sheet  feeding  portion  of  the  printing 
station,  and  this  portion  is  referred  to  briefly  as  a 
feeding  unit 

rs  The  sheet  is  further  transferred  into  a  printing 
unit  2  in  response  to  a  command  from  the  control 
unit  4,  the  restart  time  of  the  feed  roller  pair  12  and 
register  roller  pair  13  being  controlled  such  that  the 
printing  operation  in  the  printing  unit  2  is  synchro- 

?o  nized  with  the  movement  of  the  sheet  The  compo- 
nents  utilized  in  the  printing  unit  2  in  this  embodi- 
ment  are  similar  with  those  used  in  a  conventional 
laser  printer,  wherein  a  charger  21  charges  a  pho- 
toconductive  drum  20,  the  charged  drum  is  ex- 

25  posed  to  a  beam  of  modulated  light  generated  in 
an  optical  system  22,  an  electrostatic  latent  image 
is  formed  on  the  photoconductive  drum  20,  the 
electrostatic  latent  image  is  developed  to  a  toner 
image  by  a  developing  device  23,  the  toner  image 

30  is  transferred  to  the  moving  sheet  through  the 
function  of  an  image  transfer  device  24,  and  finally 
the  sheet  is  transported  to  a  fixing  roller  pair  27 
where  the  toner  image  pattern  on  the  sheet  is 
fixed. 

35  In  the  developing  device  23,  a  paddle  roller 
230  rotates  counter-clockwise  and  stirs  toner  and 
carrier  powder,  and  a  developing  roller  231  rotates 
clockwise  forming  a  magnetic  toner  brush,  the 
height  thereof  being  maintained  constant  by  the 

40  action  of  a  doctor  blade  232.  The  magnetic  toner 
brush  develops  the  electrostatic  latent  image  on 
the  photoconductive  drum  20.  The  toner  and  carrier 
powder  removed  by  the  doctor  blade  232  returns 
to  the  paddle  roller  230  through  a  return  path 

45  member  233.  The  toner  powder  is  supplied  from  a 
reservoir  234  to  replace  the  consumed  toner  pow- 
der. 

The  printing  unit  2  further  provides  a  discharg- 
er  25  in  order  to  discharge  electrical  charges  on 

so  the  surface  of  photoconductive  drum  20  after  the 
transfer  of  the  toner  image,  and  a  cleaning  device 
26,  wherein  a  cleaning  brush  rotates  and  scrapes 
away  remaining  toner  powder. 

After  passing  through  the  image  transfer  device 
55  24,  the  sheet  is  further  transferred  to  the  fixing 

roller  pair  27  which  consists  of  a  heat  roller  27a 
and  a  counter  roller  27b.  The  toner  pattern  on  the 
sheet  is  fused  and  fixed. 

3 
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The  ejecting  unit  3  composes  mainly  a  trans- 
port  passage  33  for  the  printed  sheet  to  a  stacker 
34  with  transporting  means  therefor.  In  the  embodi- 
ment  of  Figs.  3  and  4,  the  passage  from  the 
cassette  10  to  the  stacker  34  forms  an  "S"  char- 
acter  shape,  which  contributes  to  the  compactness 
of  the  laser  printer  and  allows  printed  sheets  to  be 
stacked  one  by  one  in  such  a  way  that  their  printed 
surfaces  are  face  down.  Therefore,  the  printed 
sheets  do  not  need  to  be  rearranged  into  the  order 
of  printing.  The  transport  means  in  the  ejecting  unit 
comprises  two  conveying  roller  pairs  30a  and  30b 
and  an  ejecting  roller  pair  31  just  before  the  stack- 
er  34.  In  the  embodiment,  a  sensor  32  is  provided 
in  a  close  proximity  to  the  ejecting  roller  pair  31, 
which  detects  the  passage  of  a  sheet,  in  more 
detail,  the  arrival  of  the  front  end  of  the  sheet  and 
the  departure  of  the  trailing  end  of  the  sheet. 

Fig.  5  is  a  schematic  block  diagram  illustrating 
control  of  transport  means  as  accomplished  in  ac- 
cordance  with  an  embodiment  of  the  present  inven- 
tion  with  the  printing  station  of  Figs.2  to  4.  The 
same  reference  signs  are  used  to  identify  the  same 
or  similar  parts  in  Fig.  5.  The  control  unit  4  com- 
prises  a  control  processor  40,  a  print  controller  43, 
a  memory  unit  41,  and  an  inner  (internal)  timer 
means  40a  and  an  outer  (external)  timer  means  42 
The  control  processor  40  comprises  a  micropro- 
cessor  and  other  logic  circuit  means  (not  shown), 
and  it  controls  the  sequence  of  operations  of  the 
printing  station.  The  memory  unit  41  stores  a  pro- 
gram  necessary  to  operate  the  control  processor 
40,  and  further  stores  a  plurality  of  predetermined 
time  data  items. 

The  plurality  of  the  predetermined  time  data 
items  includes,  for  example  T<  defined  as  the 
switch-on  duration  of  the  separating  roller  11,  T2 
defined  as  the  duration  required  for  a  separated 
sheet  to  travel  to  the  register  position  transported 
by  the  feed  roller  pair  12,  T3  defined  as  the  dura- 
tion  required  for  the  register  roller  pair  13  to  wait 
after  a  print  command  is  issued  to  the  printing  unit 
2,  Tt.  defined  as  the  duration  required  for  a  sheet 
to  pass  completely  through  the  register  roller  pair 
13,  namely,  from  the  front  end  to  the  trailing  end  of 
the  sheet,  and  T5  defined  as  the  duration  required 
for  a  sheet  to  proceed  from  the  position  of  com- 
plete  introduction  of  the  sheet  into  the  printing  unit 
2  to  the  position  of  the  bottom  end  (trailing  end) 
thereof  passing  over  the  second  sensor  32. 

As  the  timer  means  such  as  40a  and  42,  either 
a  software  timer  (inner  timer  40a)  provided  in  the 
control  processor  40  or  a  hardware  timer  (outer 
timer  42)  provided  separately  may  be  utilized.  In 
the  illustrated  embodiment,  a  plurality  of  timer 
means  are  utilized.  In  Fig  5,  one  outer  timer  means 
42  and  one  inner  timer  means  40a  are  illustrated 
representatively.  A  timer  counts  the  duration  re- 

quired  for  a  sheet  to  proceed  from  one  specific 
position  to  another  specific  position  or  the  duration 
required  for  the  sheet  to  complete  the  specific 
operation.  If  an  abnormal  count  is  detected,  the 

5  control  processor  40  generates  a  stop  command  to 
the  specific  portion  of  the  equipment.  Further  de- 
tails  are  explained  later. 

In  Fig.  5,  three  clutch  means  50,  52  and  53  are 
illustrated,  the  respective  clutch  means  connecting 

10  and  disconnecting  driving  torque  of  the  main  motor 
51  to  the  separating  roller  11,  feed  roller  pair  12 
and  register  roller  pair  13.  The  main  motor  51  also 
drives  all  other  rotatable  parts  such  as  the  pho- 
toconductive  drum  20,  the  developing  device  23, 

75  the  cleaning  device  26,  the  fixing  roller  pair  27,  the 
conveying  roller  pairs  30a  and  30b.  the  ejecting 
roller  pair  31,  etc.  In  Fig,  5  solid  lines  connecting 
the  main  motor  51  and  rotating  parts  mean  that 
driving  torque  of  the  main  motor  is  transmitted  to 

20  these  parts  via,  for  example,  clutch  means,  gear 
means,  belt  means,  pulley  means,  etc. 

Sensor  14  is  provided  along  the  sheet  passage 
in  close  proximity  before  the  register  roller  pair  13, 
and  sensor  32  is  provided  before  the  ejecting  roller 

25  pair  31.  Each  sensor  sends  an  on-signal  and  off- 
signal  to  the  control  unit  4  when  it  detects  the  front 
end  and  bottom  end  (trailing  end)  of  a  sheet  re- 
spectively. 

Fig.  6  is  a  flow  chart  illustrating  operation  in 
30  accordance  with  an  embodiment  of  the  present 

invention  and  Fig.  7  is  a  timing  chart  of  such 
operation. 

The  encircled  numerals  from  1  to  7  to  the  left 
in  the  flow  chart  of  Fig.  6  designate  the  corre- 

35  sponding  numbered  steps  in  the  following  explana- 
tion. 

(1)  When  a  print  command  PRT  is  issued  to 
the  control  processor  40  in  Fig.  5,  the  control 
processor  40  generates  a  command  MAIN,  by 

40  which  the  power  for  driving  the  main  motor  51  is 
turned  on.  The  main  motor  begins  to  rotate  all 
rotatable  components  such  as  the  photoconductive 
drum  20,  developing  device  23,  fixing  roller  pair  27, 
etc.,  in  the  printing  unit  2,  and  the  conveying  roller 

45  pair  30  and  ejecting  roller  pair  31  in  the  ejecting 
unit  3.  At  this  moment,  the  separating  roller  pair  1  1  , 
the  feed  roller  pair  12  and  register  roller  pair  13  are 
disconnected  from  the  main  motor  51  by  the  clutch 
means  50,  52  and  53  respectively. 

50  The  control  processor  40  loads  clutch-on  time  data 
Ti  into  the  inner  timer  means  40a,  time  data  Ti 
being  stored  in  the  memory  unit  41.  During  the 
duration  Ti  ,  the  separating  roller  1  1  is  connected  to 
the  main  motor  51  by  the  clutch  means  50  and 

55  rotates,  and  separates  and  transfers  single  cut 
sheet.  Ti  is  shown  as  a  signal  PICK  in  Fig.  7. 

4 
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Vhen  the  timer  means  40a  has  counted  (counted 
me  is  denoted  as  TM  in  Fig.  6)  to  Ti,  the  PICK 
ignal  is  turned  off. 

(2)  After  the  time  Ti  has  passed,  the  control 
irocessor  40  commands  that  new  time  data  T2  is 
Daded  into  the  inner  timer  means  40a.  At  the  same 
Ime  as  the  timer  means  begins  to  count,  the  clutch 
neans  52  connects  the  feed  roller  pair  12  to  the 
nain  motor  51  by  a  clutch  on-off  signal  CL1,  and 
he  feed  roller  pair  12  begins  to  rotate  and  trans- 
>orts  the  sheet  which  has  been  separated  by  the 
ieparating  roller  1  1  . 
Vhen  the  front  end  of  the  sheet  arrives  over  the 
!ensor  14,  which  is  disposed  near  the  register 
oiler  pair  13,  the  sensor  sends  a  signal  WTPOS. 
/Vhen  the  time  data,  which  is  counted  by  the  inner 
ime  means  40a  till  the  rise  time  of  the  WTPOS 
signal,  is  shorter  than  the  predetermined  time  data 
h,  the  feed  roller  pair  12  is  disconnected  from  the 
nain  motor  51  by  the  clutch  means  52,  which  is 
shown  by  the  signal  CL1.  At  this  time,  the  sheet  is 
it  the  register  position  and  waits  for  a  while,  its 
ront  end  contacting  with  the  register  roller  pair  13. 

(3)  When  the  write  signal  WRITE  is  turned 
m,  the  print  controller  43  generates  a  command  to 
Degin  a  printing  operation,  whereby  a  light  beam 
begins  to  be  scanned  on  the  photoconductive  drum 
10,  the  beam  being  modulated  by  printing  informa- 
:ion.  Further,  with  the  WRITE  command,  the  syn- 
:hronous  delay  time  data  T3  is  loaded  in  the  inner 
:imer  means  40a.  The  timer  means  counts  the 
jelay  time  for  the  sheet  to  wait  after  the  generation 
Df  WRITE  command  This  synchronous  delay  time 
s  required  to  adjust  the  movement  of  the  sheet  so 
that  it  reaches  the  image  transfer  device  24  in 
synchronism  with  rotation  of  the  photoconductive 
drum  20. 

(4)  When  the  timer  means  40a  counts  down 
T3,  clutch  signals  CL1  and  CL2  are  turned  on. 
Clutch  means  52  and  53  connect  the  driving  torque 
from  the  main  motor  51  to  the  feed  roller  pair  12 
and  register  roller  pair  13  respectively. 
At  the  same  time  the  signals  CL1  and  CL2  are 
turned  on,  time  data  T+  is  loaded  in  the  outer  timer 
means  42.  T*.is  the  expected  and  necessary  dura- 
tion  for  the  clutch  means  52  to  operate.  When  the 
outer  timer  means  42  counts  down  T+,  signal  CL1 
is  turned  off  and  the  feed  roller  pair  12  is  discon- 
nected  from  the  main  motor  51  At  the  end  of 
WRITE  command,  additional  time  data  Ta  is  count- 
ed,  and  at  the  end  of  Ta,  signal  CL2  is  turned  off 
and  the  register  roller  pair  13  is  disconnected  from 
the  main  motor  51  At  this  moment,  the  bottom  end 
(trailing  end)  of  the  sheet  completely  passes 
through  (has  passed  through)  the  register  roller  pair 
13. 
At  the  same  time  the  CL2  signal  is  turned  off,  the 
outer  timer  means  42  is  loaded  with  further  time 

data  1  5  ana  oegins  to  count  until  ine  sensur 
detects  complete  ejection  of  the  sheet. 
During  the  time  duration  T*.  the  optical  system  22 
completes  a  write  process  on  the  photoconductive 

5  drum  20  for  one  sheet,  as  indicated  by  the  WRITE 
signal  of  Fig.  7.  Therefore,  the  printing  unit  2  be- 
comes  ready  to  receive  a  further  printing  command 
PRT.  As  seen  from  Fig.  7,  the  steps  (1)  and  (2) 
(separating  and  transferring  operations)  for  a  next 

0  sheet  begin  while  the  previous  sheet  is  still  in  the 
printing  unit  2. 

(5)  The  above  time  data  T5  loaded  in  outer 
timer  means  42  is  the  expected  time  duration  for 
the  specific  sheet  to  travel  after  CL2  is  turned  off 

5  till  the  bottom  end  (trailing  end)  of  the  sheet  passes 
over  the  sensor  32.  The  sensor  32  sends  a  signal 
HOS  as  shown  in  Fig.  7,  and  the  signal  changes 
state  from  off  to  on  state  whilst  the  sheet  is  passing 
over  the  sensor.  If  the  actual  counted  time  TM 

>o  exceeds  the  time  data  T5,  it  indicates  that  the 
sheet  is  jammed  in  the  printing  unit  2  or  in  the 
ejecting  unit  3  In  this  case,  a  jump  to  step  (7)  is 
made  When  the  outer  timer  means  42  counts  Ts 
and  the  signal  from  the  sensor  32  indicates  the 

!5  specific  sheet  is  already  ejected  into  a  stacker,  all 
process  steps  are  finished  for  this  sheet. 

(6)  On  the  other  hand,  if  the  sensor  14  does 
not  detect  the  arrival  of  the  front  end  of  the  sheet 
in  step  (2)  at  the  time  when  the  inner  timer  means 

jo  counts  down  T2,  it  indicates  that  the  sheet  is 
jammed  in  the  feeding  unit  1.  The  CLI  signal  is 
turned  off,  disconnecting  the  feed  roller  pair  12 

-from  the  main  motor  51  by  the  clutch  means  52, 
and  thus  further  jamming  is  avoided. 

35  At  this  moment,  because  the  main  motor  51  and 
the  printing  and  ejecting  units  2  and  3  are  still 
working,  previous  sheets  remaining  in  these  units 
continue  to  move  and  finally  the  printed  sheets  are 
ejected.  The  control  processor  40  monitors  the 

to  signal  HOS  output  from  the  sensor  32  and  judges 
whether  all  sheets  other  than  the  jammed  sheet 
have  been  ejected  or  not. 

(7)  After  confirming  the  ejection  of  all  sheets, 
the  main  motor  51  is  stopped  as  shown  by  the 

45  dashed  line  of  the  MAIN  signal  in  Fig.  7,  and  the 
operations  of  the  printing  unit  2  and  ejecting  unit  3 
are  stopped. 
When  sheet  jamming  occurs  in  the  feeding  unit  1  , 
which  is  detected  in  step  (2),  the  operation  in  the 

50  feeding  unit  1  is  stopped  immediately  in  step  (6), 
and  after  confirmation  of  ejection  of  all  previous 
sheets,  the  operations  of  printing  and  ejecting  units 
2  and  3  are  stopped,  and  an  alarm  lamp  is  lit  on  an 
operator  panel  for  example. 

55  The  operator's  work  for  recovery  from  the  jamming 
problem  is  to  remove  only  one  jammed  sheet.  No 
other  sheet  remains  in  the  printing  station.  There  is 
no  contamination  of  components  by  toner  powder. 

5 
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Thus,  when  the  sheet  jamming  occurs  in  the  feed- 
ing  unit  1  of  a  high-speed  printing  station,  the 
previous  sheets  are  not  spoiled. 
In  the  above  explanation,  inner  timer  means  40a 
and  outer  timer  means  42  are  used.  Here,  the 
operation  of  the  inner  timer  means  40a  is  explained 
in  more  detail  with  reference  to  Fig.  8. 
The  control  processor  40  loads  predetermined  data 
items  such  as  T-i,  Ta  and  T3,  which  are  stored  in 
the  memory  unit  41  as  explained  previously,  into 
the  inner  (internal)  registers  (not  shown)  which  are 
comprised  within  the  control  processor.  Every  time 
the  counter  in  the  control  processor  counts  a  pre- 
determined  number  (for  example  100)  of  clock  sig- 
nals  (a  clock  period  being,  for  example,  1  micro- 
second),  an  interruption  signal  is  generated  and  an 
interruption  routine  as  illustrated  in  Fig.  8  started. 

Fig.  8  indicates  an  interruption  routine 
wherein  the  inner  timer  means  40a  functions  to 
compare  measured  time  with  Ti,  T2  or  T3,  each 
being  stored  in  a  register  (Ti,  T2,  T3  being  count 
values,  for  instance  of  the  number  of  hundreds  of 
clock  periods  making  up  a  period  Ti,  T2,  T3  as 
mentioned  above).  As  the  first  step  of  the  interrup- 
tion  routine,  it  is  determined  whether  a  T-value 
stored  in  a  register  is  zero  or  not.  If  the  T-vaiue  is 
not  zero,  the  T-vaiue  in  the  register  is  replaced  by 
T-1  (counted  down  by  one)  as  the  second  step, 
and  this  step  ends  the  interruption  routine.  With 
each  interruption,  the  first  and  second  steps  are 
repeated.  Finally,  as  a  last  step,  when  the  T3-value 
becomes  zero  (is  counted  down  to),  the  counting 
process  using  the  inner  timer  means  is  completed 
and  a  next  process  is  commenced. 

In  the  above  illustrated  embodiment,  all  trans- 
port  means  are  driven  by  single  main  motor  51. 
However,  another  motor  may  be  provided  which 
drives  the  transport  means  used  only  in  the  feeding 
unit  1,  for  example  the  separating  roller  11,  feed 
roller  pair  12,  and  register  roller  pair  13. 

In  the  printing  unit  2,  in  the  above  embodiment, 
a  photoconductive  drum  20  is  utilized  with  toner 
powder  to  develop  the  latent  image  formed  there- 
on.  However,  embodiments  of  the  present  invention 
may  be  applied  to  other  printing  methods  such  as 
thermal  recording,  electrostatic  recording,  and  ther- 
mal  transfer  recording  methods. 

All  transport  means  in  the  illustrated  embodi- 
ment  are  indicated  to  be  of  a  pinch-roller  type. 
However,  embodiments  of  the  present  invention 
can  be  applied  with  the  use  of  many  other  types  of 
transporting  means. 

In  a  high-speed  printing  station,  cut  sheets  are 
separated  one  by  one  sequentially  and  transferred 
through  the  printing  station.  When  a  sheet  jam 
occurs  in  a  feeding  unit  therein  and  ail  of  sheet 
transport  means  are  stopped,  sheets  ahead  of  the 
jam  remaining  and  moving  in  the  printing  and  ejec- 

ting  units  are  wasted  and  components  in  the  print- 
ing  unit  may  be  contaminated  by  toner  powder  In 
accordance  with  an  embodiment  of  the  present 
invention,  control  is  effected  comprising  steps  (a) 

5  detecting  sheet  jamming  in  the  feeding  unit  by  a 
first  sensor,  (b)  stopping  the  transport  means  in  the 
feeding  unit  only,  (c)  continuing  operation  of  other 
transport  means  until  the  second  sensor  in  the 
ejecting  unit  detects  an  ejection  of  all  previous 

10  sheets  in  the  printing  and  ejecting  units,  and  (d) 
stopping  the  other  transport  means  Sheets  except 
the  jammed  one  become  available  for  use  and 
contamination  by  toner  powder  is  avoided. 

Embodiments  of  the  present  invention  can  be 
75  applied  to  sheet  processing  stations  other  than 

printing  stations,  but  which  nevertheless  involve 
sheet  transport  in  a  similar  fashion  and  problems  of 
a  similar  kind.  Thus,  the  printing  unit  mentioned 
above  might  be  replaced  by  a  different  kind  of  unit, 

20  carrying  a  different  operation  on  or  in  respect  of 
successive  sheets. 

Claims 
25 

1  .  A  method  of  controlling  sheet  transport  in  a 
printing  station,  the  printing  station  having  a  print- 
ing  unit,  first  transport  means  for  transferring  a 
sheet  along  a  first  path  from  a  first  sheet  storage 

30  position  to  the  printing  unit,  and  second  transport 
means  for  transferring  a  sheet  along  a  second  path 
from  the  printing  unit  to  a  second  sheet  storage 
position,  comprising  providing  detector  means  for 
detecting  jamming  of  a  sheet  along  the  first  path, 

35  and  comprising  steps  of> 
(a)  monitoring  normal  transfer  of  sheets  along  the 
first  path  by  the  detector  means; 
(b)  stopping  first  transport  means  when  sheet  jam- 
ming  is  detected  by  the  detector  means;  and 

40  (c)  stopping  the  second  transport  means  after  any 
sheet  or  sheets  ahead  of  the  jam  and  remaining  in 
the  printing  unit  or  along  the  second  path  have 
been  transferred  to  the  second  sheet  storage  posi- 
tion. 

45  2.  A  method  of  controlling  sheet  transport  in  a 
printing  station,  the  printing  station  having  a  print- 
ing  unit,  first  transport  means  for  transferring  a 
sheet  along  a  first  path  from  a  first  sheet  storage 
position  to  the  printing  unit,  and  second  transport 

50  means  for  transferring  a  sheet  along  a  second  path 
from  the  printing  unit  to  a  second  sheet  storage 
position,  comprising  providing  detector  means  for 
detecting  delivery  of  a  sheet  from  the  said  second 
path  to  the  second  sheet  storage  position,  and 

55  comprising  steps  of:- 
(x)  monitoring  normal  sheet  transfer  along  the  sec- 
ond  path  by  the  detector  means;  and 
(y)  stopping  the  first  and  second  transport  means 
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vhen  the  detector  means  detects  abnormal  sheet 
ransfer  in  said  printing  unit  or  along  said  second 
)aths. 

3.  A  method  as  claimed  in  claim  1  ,  comprising 
providing  further  detector  means,  for  detecting  de- 
ivery  of  a  sheet  from  the  second  path  to  the 
second  sheet  storage  position,  and  comprising,  in 
step  (c),  stopping  the  second  transport  means  after 
he  further  detector  means  detects  that  the  sheet  or 
sheets  remaining  in  the  printing  unit  or  along  the 
second  path  have  been  transferred  to  the  second 
sheet  storage  means. 

4.  A  method  as  claimed  in  claim  3,  comprising 
:he  steps  of:- 
[d)  monitoring  normal  sheet  transfer  along  the  sec- 
Dnd  path,  by  the  further  detector  means; 
;e)  stopping  the  first  and  second  transport  means 
when  the  further  detector  means  detect  abnormal 
sheet  transfer  in  the  printing  unit  or  along  the 
second  path. 

5.  A  method  as  claimed  in  claim  1,  3  or  4, 
wherein  step  (b)  comprises  detecting  jamming  by 
nneasuring  the  length  of  time  taken  for  a  sheet  to 
travel  between  a  specified  starting  position  and  a 
position  before  an  inlet  to  the  printing  unit  along 
the  first  path  and  comparing  the  measured  length 
of  time  with  predetermined  time  data,  and  deter- 
mining  that  sheet  jamming  has  occurred  when  the 
measured  duration  is  larger  than  the  predetermined 
time  data. 

6.  A  method  as  claimed  in  claim  4,  or  claim  5 
when  read  as  appended  to  claim  4,  wherein  in 
relation  to  step  (e)  abnormal  sheet  transfer  is  de- 
tected  by  measuring  the  length  of  time  taken  for  a 
sheet  to  travel  between  a  position  at  an  inlet  to  the 
printing  unit  and  a  final  position  along  the  second 
path  and  comparing  the  measured  length  of  time 
with  a  preselected  time  data,  and  determining  that 
an  abnormal  sheet  transfer  has  occurred  (by  jam- 
ming)  when  the  measured  duration  is  larger  than 
the  preselected  time  data. 

7.  A  method  as  claimed  in  any  preceding 
claim,  wherein  sheets  are  separated  and  trans- 
ferred  sequentially  one  by  one  whilst  one  or  more 
previously  separated  and  transferred  sheets  are 
still  in  the  printing  unit  and/or  moving  along  the 
second  path. 

8.  A  method  as  claimed  in  any  preceding 
claim,  wherein  a  sheet  is  made  to  wait  at  a  register 
position  until  a  synchronous  condition  for  printing 
on  the  sheet  is  achieved,  whereupon  the  sheet  is 
further  transferred  to  a  printing  position  in  the  print- 
ing  unit. 

9.  A  method  as  claimed  in  any  preceding 
claim,  wherein  all  transport  means  provided  in  the 
printing  unit  and  provided  along  the  second  path 

are  coupled  to  a  main  motor  ana  eacn  transport 
means  provided  along  the  first  path  is  coupled  to 
the  main  motor  by  a  clutch  means. 

10  A  method  as  claimed  in  any  preceding 
5  claim,  wherein  transport  means  provided  along  the 

first  and  second  paths  comprise  pinch-roller  pairs 
11.  A  method  as  claimed  in  claim  10,  wherein 

transport  means  provided  along  the  first  path  com- 
prise  a  register  roller  pair  located  near  an  inlet  to 

to  the  printing  unit  and  the  detector  means  along  the 
first  path  is  disposed  just  before  the  register  roller 
pair. 

12.  A  printing  station,  comprising:- 
a  printing  unit  wherein  sheets  are  printed  thereon; 

fs  first  transport  means  for  transferring  a  sheet  along 
a  first  path  from  a  first  sheet  storage  position  to  the 
printing  unit; 
second  transport  means  for  transferring  a  sheet 
along  a  second  path  from  the  printing  unit  to  a 

20  second  sheet  storage  position; 
detector  means,  for  detecting  sheet  jamming  along 
the  first  path;  and 
control  means  for  starting  and  stopping  said  first 
and  second  transport  means  independently, 

25  wherein  the  control  means  stops  the  first  transport 
means  when  sheet  jamming  is  detected  by  the 
detector  along  the  first  path,  and  the  control  means 
stops  the  second  transport  means  after  the  or  each 
sheet  ahead  of  the  jam  and  remaining  in  the  print- 

30  ing  unit  or  along  the  second  path  has  been  trans- 
ferred  to  the  second  sheet  storage  position. 

13.  A  printing  station  as  claimed  in  claim  12, 
further  comprising  further  detector  means  for  de- 
tecting  delivery  of  a  sheet  from  the  second  path  to 

35  the  second  sheet  storage  position,  wherein  the 
control  means  stops  the  second  transport  means 
after  said  second  detector  means  detects  that  the 
or  each  cut  sheet  remaining  in  the  printing  unit  or 
along  the  second  passage  has  been  transferred 

40  into  the  second  sheet  storage  position. 
14.  A  printing  station  as  claimed  in  claim  12  or 

13,  where  the  printing  unit  comprises  a  photocon- 
ductive  drum  on  which  an  electrostatic  latent  image 
is  formed,  a  developing  device  for  developing  the 

45  latent  image  into  a  toner  image,  and  an  image 
transfer  device  for  transferring  the  toner  image  to  a 
sheet. 

15.  A  printing  station  as  claimed  in  claim  12, 
13  or  14,  wherein  the  first  transport  means  corn- 

so  prises  a  separating  roller  which  separates  sheets 
one  by  one  from  a  stack  of  sheets  provided  at  the 
first  sheet  storage  position,  and  a  roller  means  for. 
transferring  a  separated  sheet  to  the  printing  unit 

16.  A  printing  station  as  claimed  in  claim  14,  or 
55  claim  15  when  read  as  appended  to  claim  14, 

wherein  the  first  transport  means  comprises  a  sep- 
arating  roller  which  separates  sheets  one  by  one 
from  a  stack  of  sheets  provided  at  the  first  sheet 

7 
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storage  position,  and  a  register  roller  for  transfer- 
ring  a  sheet  in  synchronism  with  a  movement  of 
the  photosensitive  drum,  and  the  second  transport 
means  comprises  a  fixing  roller  wherein  a  trans- 
ferred  toner  image  on  a  cut  sheet  is  fixed,  and  a  5 
roller  which  conveys  and  ejects  the  sheet  to  the 
second  sheet  storage  position. 

17.  A  printing  station  as  claimed  in  claim  16, 
wherein  the  second  transport  means  further  com- 
prises  a  motor  which  generates  a  driving  torque,  w 
and  transmission  means  for  transmitting  the  driving 
torque  to  the  conveying  and  ejecting  roller,  and  the 
first  transport  means  comprises  a  transmission 
means  and  an  interruption  means  for  transmitting 
and  interrupting  transmission  of  the  driving  torque  75 
to  the  separating  and  register  rollers  respectively. 

18.  A  printing  station  as  claimed  in  claim  17, 
wherein  the  control  means  stops  the  first  transport 
means  by  activating  the  interruption  means,  and 
the  control  means  stops  the  second  transport  20 
means  by  stopping  the  motor. 

25 

30 

35 

40 

45 

SO 

8 



EP  0  303  267  A2 



EP  0  303  267  A2 



EP  0  303  267  A2 



th*  u  aua  not  

20  , 2  
12  14  13  ,  23  26  )   27.  JO  < ~   

, 

F I G .   5   s a ^  

H-UCL, 

C L !  

/   WTPOS  
_  

W I N   
_  

w s   
_  

L  

i 

■ r4.  -  

J  

* 7 H  

" 5 -  
M  —  



EP  0  303  267  A2 

r  

<Z>  

PRT  Corrmand 

Main  Motor  S t a r t  

I  

Timer  S t a r t  

C L l   ON  , 

[  |  C L f   OFF 

YES 

a«7 

I T r f s  

Tamer  S t a r t  

CZ./  CLZ  OFF 
Timer  S t a r t  

Main  Motor  S t o p  

Alarm  ON 

F I G .   6  



EP  0  303  267  A2 

(   S t a r t   )  

C o u n t   F i n i s h  

(   E M   D  )  

F I G .   8  


	bibliography
	description
	claims
	drawings

