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Description reposition  said  copy  sheet  in  transferable  rela- 
tionship  with  a  successive  unfixed  image  on  said 
image  transfer  member. 

A  principal  advantage  of  the  present  invention 
is  that  copies  can  be  produced  on  copy  sheets  of 
different  sizes,  and  the  apparatus  can  be  operated 
under  optimum  conditions  for  each  of  the  sizes. 
Further,  the  disclosed  apparatus  for  positioning 
copy  sheets  of  at  least  two  different  sizes  is 
particularly  suitable  for  positioning  copy  sheets  at 
multiple  stations  located  along  the  image  transfer 
member. 

Embodiments  of  the  present  invention  will  now 
be  described,  by  way  of  example,  with  reference 
to  the  accompanying  drawings  in  which: 

Fig.  1  is  a  schematic  representation  of  electro- 
graphic  apparatus  of  the  present  invention. 

Figs.  2  and  3  are  elevational  views  of  the  sheet 
positioning  apparatus,  showing  the  different 
paths  for  copy  sheets  of  different  dimensions; 
and 

Figs.  4A-4D  are  diagrammatic  views  of  image 
areas  of  different  dimensions  on  the  image  trans- 
fer  member. 

With  reference  to  Fig.  1,  there  is  illustrated 
electrographic  apparatus  10  which  is  operable  to 
produce  copies  of  different  dimensions  in  which  a 
plurality  of  superimposed  images  are  formed  on  a 
copy.  Electrographic  apparatus  10  includes  a  flex- 
ible  image  transfer  member  in  the  form  of  a 
photoconductive  belt  12  trained  about  rollers  14, 
16,  18,  19,  20,  and  22.  Belt  12  is  moved  in  a 
clockwise  direction  by  means  of  a  drive  motor  24 
which  is  linked  to  roller  22.  Belt  12  has  a  plurality 
of  sequentially  spaced  non-overlapping  image 
areas  which  pass  successively  through  a  series  of 
electrophotographic  processing  stations  located 
along  the  path  of  belt  12.  Belt  12  preferably 
includes  timing  marks  such  as  regularly  spaced 
perforations  25  (Fig.  4A)  which  are  sensed  by 
sensor  26  to  provide  timing  signals  to  logic  and 
control  unit  (LCU)  28.  Logic  and  control  unit  28 
includes  a  microprocessor  such  as  model  8085 
available  from  the  Intel  Corporation  of  California. 
An  encoder  30  is  also  linked  to  roller  22  and 
produces  timing  signals  for  LCU  28  which  are 
used  with  the  timing  signals  from  sensor  26  to 
control  the  operation  of  electrographic  apparatus 
10. 

Transferable  images  are  formed  on  belt  12 
through  the  steps  of  charging,  exposing,  and 
developing.  As  shown  in  Fig.  1,  a  corona  charger 
32  applies  a  substantially  uniform  electrostatic 
charge  on  belt  12.  At  exposure  station  34  a  light 
image  of  an  original  image  is  projected  onto  the 
charged  belt  to  discharge  those  areas  struck  by 
light  to  form  a  latent  electrostatic  image  corre- 
sponding  to  the  original  image.  In  apparatus  10, 
related  color  separation  latent  electrostatic 
images  are  formed  sequentially  and  in  spaced 
relation  on  belt  12  by  exposing  an  original  36 
moved  onto  transparent  platen  38  by  means  of 
feed  rollers  40  and  42  or  recirculating  document 
feeder  44. 

Where  a  four-color  original  is  to  be  reproduced. 

The  present  invention  relates  to  electrographic 
apparatus;  more  particularly,  the  present  inven- 
tion  relates  to  electrographic  apparatus  which  5 
produces  copies  on  copy  sheets  of  at  least  first 
and  second  dimensions. 

Many  techniques  have  been  proposed  for  pro- 
ducing  copies  in  which  a  plurality  of  images  are 
produced  on  a  single  sheet.  In  U.S.  Patent  No.  w 
4,251,154,  for  example,  there  is  disclosed  a  tech- 
nique  in  which  color  separation  images  of  an 
original  are  superimposed  upon  a  sheet  to  pro- 
duce  a  color  copy  of  the  original.  The  disclosed 
apparatus  includes  a  movable  image  transfer  is 
member  for  receiving  related  transferable  color 
separation  images  in  non-overlapping  image 
areas.  A  transfer  mechanism,  mounted  adjacent 
the  image  transfer  member,  employs  a  register 
roller  of  a  fixed  dimension  to  successively  posi-  20 
tion  a  receiver  sheet  in  image  transfer  relation  to 
the  color  separation  images  on  the  moving  trans- 
fer  member  to  superimpose  the  color  separation 
images  on  the  receiver  sheet.  A  problem  with  the 
disclosed  apparatus  is  that  it  is  limited  to  produc-  25 
ing  copies  of  a  single  dimension  as  measured  in 
the  direction  of  movement  of  the  image  transfer 
member.  Although  it  would  be  possible  to 
accommodate  different  copy  sheet  sizes  by  mak- 
ing  the  register  roller  of  a  dimension  to  handle  the  30 
largest  desired  paper  size,  such  an  arrangement 
results  in  a  loss  of  efficiency  when  copies  on 
smaller  copy  sheets  are  desired. 

It  is  an  object  of  the  present  invention  to 
overcome  the  problem  in  the  prior  art  and  to  35 
provide  electrographic  apparatus  in  which  copies 
can  be  produced  on  copy  sheets  of  at  least  two 
dimensions. 

In  accordance  with  the  present  invention,  there 
is  provided  electrographic  apparatus  for  produc-  40 
ing  copies  on  copy  sheets  of  at  least  first  or 
second  dimensions,  said  apparatus  comprising  a 
movable  image  transfer  member  upon  which 
transferable  unfixed  images  are  formed,  copy 
sheet  positioning  apparatus  which  includes  first  45 
sheet  positioning  means  located  adjacent  to  said 
image  transfer  member,  said  first  sheet  position- 
ing  means  defining  a  first  path  for  a  copy  sheet  of 
said  first  dimension  and  being  operable  to 
remove  said  copy  sheet  of  said  first  dimension  so 
from  transferable  relationship  with  said  image 
transfer  member  after  transfer  of  one  unfixed 
image  to  said  sheet  of  said  first  dimension  and  to 
reposition  said  copy  sheet  in  transferable  rela- 
tionship  with  a  successive  unfixed  image  on  said  55 
image  transfer  member  characterized  in  that  a 
second  sheet  positioning  means  is  provided 
which  together  said  first  sheet  positioning  means 
defines  a  second  path  for  a  copy  sheet  of  said 
second  dimension,  said  second  sheet  positioning  so 
means  cooperating  with  said  first  sheet  position- 
ing  means  to  remove  said  copy  sheet  of  said 
second  dimension  from  transferable  relationship 
with  said  image  transfer  member  after  transfer  of 
one  unfixed  image  to  said  copy  sheet  and  to  65 
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development  erase  lamp  100  to  reduce  the 
electrostatic  attraction  between  the  toner  image 
and  the  photoconductive  belt. 

In  one  mode,  apparatus  10  is  operable  to 
produce  copies  of  standard  office  sizes  such  as  8- 
1/2  x  11  inches  (0.216  x  0.28m)  and  8-1/2  x  14 
inches  (0.216  x  0.356m)  so  that  the  short  dimen- 
sion,  for  example,  8-1/2  inches  (0.216m),  is 
oriented  in  the  direction  of  belt  movement  in 
order  to  increase  productivity.  Belt  12  has  a  width 
which  is  sufficient  to  contain  an  image  of  the 
longest  copy  to  be  produced.  Thus,  if  14-inch 
(0.356m)  copy  is  the  longest  copy  produced,  belt 
12  has  a  width  of  approximately  16  inches 
(0.406m)  and  would  contain  a  series  of  non- 
overlapping  image  frames  each  having  a  first 
dimension  of  L1  (Fig.  4A,  4B)  in  the  direction  of 
movement  of  belt  12.  L1  is  the  sum  of  the  image 
width  plus  an  interframe  distance  11  between 
copies;  e.g.,  for  an  image  width  of  8-1/2  inches 
(0.216m)  and  an  interframe  distance  of  1-1/2 
inches  (0.038m),  L1  equals  10  inches  (0.254m). 
The  length  of  belt  12  is  equal  to  the  number  of 
image  frames  times  L1;  e.g.,  a  six-frame  belt 
would  have  a  60-inch  (1.524m)  length. 

In  a  second  mode,  apparatus  10  is  operable  to 
produce  copies  having  widths  of  double  the 
normal  copy  width  such  as  widths  used  in  books 
and  magazines.  This  mode  is  illustrated  in  Figs. 
4C  and  4D  where  belt  12  is  divided  into  a  series  of 
image  frames  having  a  second  dimension  L2 
which  is  large  enough  to  produce  copies  of 
double  copy  size  such  as  17  by  1  1  inches  (0.432  x 
0.28m)  (Fig.  4C)  and  17  by  14  inches  (0.432  x 
0.356m)  (Fig.  4D)  with  an  interframe  distance  12  of 
3  inches  (0.038m).  Thus,  the  image  frame  for  the 
larger  copies  is  double  the  size  of  the  image  frame 
for  the  smaller  copies;  i.e.,  instead  of  six  image 
frames,  belt  1  2  would  have  three  image  frames.  In 
the  second  mode,  LCU  28  is  programmed  to  skip 
every  second  perforation  25  on  belt  12  to  control 
operation  of  apparatus  10. 

Apparatus  10  is  provided  with  a  first  supply  102 
of  copy  sheets  of  a  first  dimension  such  as  8-1/2  X 
11  inches  (0.216  x  0.28m)  and  a  second  supply 
104  of  copy  sheets  of  a  second  dimension  such  as 
17  x  11  inches  (0.432  x  0.28m).  An  operator- 
selectable  sheet  size  switch  on  control  and  dis- 
play  panel  106  provides  a  signal  to  logic  and 
control  unit  28  to  feed  either  a  copy  sheet  of  the 
first  dimension  from  supply  102  or  copy  sheet  of  a 
second  dimension  from  supply  104.  For  purposes 
of  illustration,  it  will  be  assumed  that  the  operator 
has  pressed  a  switch  on  panel  106  to  produce 
copy  sheets  of  8-1/2  x  11  inch  (0.216  x  0.28m) 
size.  In  such  case,  a  vacuum  feed  roller  108  will 
separate  a  sheet  1  1  0  from  supply  1  02  and  move  it 
into  engagement  with  registration  mechanism 
112.  Mechanism  112  releases  the  copy  sheet  in 
timed  relationship  with  the  first  toner  image  on 
belt  12  in  advance  of  transfer  station  114  which 
includes  transfer  charger  118  and  detack  charger 
1  16.  As  the  copy  sheet  passes  under  charger  118, 
a  charge  opposite  to  the  charge  of  the  toner 
image  is  applied  to  the  back  of  sheet  110  to 

four  sequential  latent  electrostatic  images  are 
formed  on  belt  12  by  successively  illuminating 
document  36  by  means  of  xenon  flash  lamps  46 
and  48  to  produce  light  images  which  are  pro- 
jected  upon  belt  12  at  exposure  station  34  by  5 
means  of  mirrors  50  and  52  and  projection  optics 
54.  Projection  optics  54  are  movable  in  order  to 
permit  enlarged  or  reduced  images  of  the  original 
document  36.  The  document  36,  for  example,  is 
illuminated  four  successive  times  to  produce  four  w 
related  latent  electrostatic  separation  images  by 
successively  inserting  into  light  path  56,  neutral 
density  filter  58,  red  filter  60,  green  filter  62,  and 
blue  filter  64.  Filters  58,  60,  62,  and  64  are 
sequentially  activated  by  solenoids  66,  68,  70,  and  15 
72  respectively,  which  are  selectively  actuated  by 
LCU  28.  Thus,  latent  electrostatic  images  corre- 
sponding  to  black,  red,  green  and  blue  separation 
images  are  sequentially  formed  on  belt  12  to  be 
developed  at  developer  station  74.  20 

Developer  station  74  has  a  plurality  of  magnetic 
brush  toning  stations  which  are  adjacent  to  but 
spaced  from  the  path  of  belt  12.  Thus,  for  four- 
color  reproduction  four  magnetic  brush  toning 
stations  are  provided.  Developer  station  74  25 
includes  (1)  black  toning  station  76  containing 
black  toner  particles  to  develop  the  black  electro- 
static  latent  image;  (2)  cyan  toning  station  78 
containing  cyan  toner  particles  which  are  comple- 
mentary  in  color  to  develop  the  red  electrostatic  30 
latent  image;  (3)  magenta  toning  station  80  con- 
taining  magenta  toner  particles  which  are  com- 
plementary  in  color  to  develop  the  green  electro- 
static  latent  image;  and  (4)  yellow  toning  station 
82  containing  yellow  toner  particles  which  are  35 
complementary  in  color  to  develop  the  blue 
electrostatic  latent  image.  Backup  rollers  84,  86, 
88,  and  90  are  located  on  the  opposite  side  of  belt 
12  and  are  selectively  activated  by  solenoids  92, 
94,  96,  and  98  through  control  of  LCU  28.  40 

When  one  of  rollers  84,  86,  88,  and  90  is  moved 
into  contact  with  belt  12,  belt  12  is  deflected  from 
its  normal  path  into  operative  engagement  with  a 
respective  magnetic  brush  so  that  charged  toner 
particles  of  the  engaged  magnetic  brush  are  45 
attracted  to  the  oppositely  charged  latent  electro- 
static  image  to  develop  the  latent  image  into  a 
transferable  unfixed  toner  image.  Thus,  as  the 
black  electrostatic  latent  image  approaches 
station  76,  LCU  28  actuates  solenoid  92  to  move  so 
roller  84  to  deflect  belt  12  so  that  the  black  image 
is  developed  by  black  toner  particles  brought  up 
into  contact  with  belt  12  by  a  magnetic  brush  at 
toning  station  76.  As  soon  as  the  black  separation 
image  leaves  the  area  of  station  76,  solenoid  92  55 
retracts  roller  84  so  that  belt  12  returns  to  its  non- 
deflected  path.  Similar  operating  cycles  for 
stations  78,  80,  and  82  are  effected,  so  that  the  red 
latent  electrostatic  image  is  developed  only  with 
cyan  toner  particles,  the  green  latent  electrostatic  60 
image  is  developed  only  with  magenta  toner 
particles  and  the  blue  latent  electrostatic  image  is 
developed  only  with  yellow  toner  particles. 

After  the  developed  toner  images  leave 
developer  station  74,  belt  12  is  irradiated  by  post-  65 
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transfer  the  first  (black)  electrostatic  image  from 
belt  12  to  one  side  of  sheet  110.  Sheet  110  and 
belt  12  then  move  under  detack  corona  charger 
116  which  neutralizes  the  charge  on  sheet  110  so 
that  it  may  be  easily  separated  from  belt  12.  s 

In  order  to  register  copy  sheet  110  with  the 
second  (cyan)  toner  image  on  belt  12,  the  sheet 
bearing  the  black  toner  image  is  removed  from 
transferable  relationship  with  belt  12  and  is 
repositioned  in  transferable  relationship  with  the  10 
next  successive  toner  image  on  belt  12.  In  order  to 
effect  removal  and  repositioning,  according  to  the 
present  invention,  there  are  provided  a  plurality 
of  copy  sheet  positioning  apparatus  spaced  along 
belt  12  between  transfer  stations.  Thus,  copy  15 
sheet  positioning  apparatus  120  according  to  the 
present  invention  is  located  adjacent  to  belt  12 
opposite  roller  16  between  transfer  stations  114 
and  122;  copy  sheet  positioning  apparatus  158  is 
located  adjacent  to  belt  12  opposite  roller  18  20 
between  transfer  stations  122  and  161;  and  copy 
sheet  positioning  apparatus  168  is  located  adja- 
cent  to  belt  12  opposite  roller  19  between  transfer 
stations  161  and  172.  Copy  sheet  positioning 
apparatus  120,  158  and  168  are  similar  in  con-  25 
struction  and  operation. 

Copy  sheet  positioning  apparatus  120  includes 
a  first  sheet  positioning  assembly  for  defining  a 
first  path  for  a  copy  sheet  of  a  first  dimension  and 
a  second  copy  sheet  positioning  assembly  oper-  30 
ating  cooperatively  with  the  first  sheet  position- 
ing  assembly  for  defining  a  second  sheet  path  for 
a  copy  sheet  of  a  second  dimension.  In  the  copy 
sheet  positioning  apparatus  120,  first  sheet  posi- 
tioning  assembly  includes  a  vacuum  roller  124  35 
spaced  from  belt  1  2  which  is  dimensioned  to  have 
a  circumference  equal  to  the  length  of  image 
frame  L1  and  which  defines  a  first  path  126 
around  the  periphery  of  roller  124.  A  second  copy 
sheet  path  128  has  a  length  equal  to  the  dimen-  40 
sion  of  image  frame  L2  and  comprises  a  second 
copy  sheet  positioning  assembly  including 
vacuum  roller  130  and  movable  plenum  132  and 
fixed  plenum  134  located  between  vacuum  rollers 
124  and  130.  When  a  copy  sheet  110  of  the  first  45 
dimension  is  processed,  plenum  132  is  moved  by 
solenoid  136  to  an  open  position  out  of  inter- 
section  with  first  path  126  (Fig.  3). 

As  illustrated  in  greater  detail  in  Fig.  3,  when 
the  leading  edge  of  copy  sheet  110  is  positioned  50 
immediately  adjacent  to  vacuum  roller  124,  it  is 
tacked  to  roller  124  by  means  of  a  vacuum  applied 
to  plenum  138  of  roller  124  from  vacuum  source 
140  over  conduit  142.  As  roller  124  rotates, 
vacuum  applied  from  source  140  over  lines  144  55 
and  146  to  plenums  148  and  150,  respectively, 
moves  sheet  110  around  first  path  126  so  that  it  is 
repositioned  in  transferable  relationship  with  the 
next  (cyan)  toner  image  on  belt  12.  Sheet  110  is 
then  detacked  from  roller  124  by  interrupting  the  60 
vacuum  applied  to  plenums  138. 

Sheet  110  then  travels  along  with  belt  12  to 
second  transfer  station  122  where  second  corona 
transfer  charger  157  transfers  the  cyan  toner 
image  to  sheet  110  in  registration  with  the  pre-  65 

viously  transferred  black  toner  image.  Second 
detack  corona  charger  159  then  neutralizes  the 
charge  on  sheet  110  so  that  vacuum  roller  156 
(which  is  spaced  from  belt  12)  of  second  copy 
sheet  positioning  apparatus  158  can  remove 
sheet  110  from  transferable  relationship  with  belt 
12  and  move  it  around  path  160  back  into  transfer- 
able  relationship  with  the  third  (magenta)  toner 
image.  Copy  sheet  110  then  moves  with  belt  12 
under  third  transfer  corona  charger  162  which 
transfers  the  magenta  toner  image  onto  sheet  110 
in  registration  with  the  previously  transferred 
black  and  cyan  toner  images.  Detack  charger  164 
neutralizes  the  charge  on  sheet  110  so  that  sheet 
110  may  be  removed  from  transferable  relation- 
ship  with  belt  12  by  means  of  vacuum  roller  166 
(spaced  from  belt  12)  of  third  copy  sheet  position- 
ing  apparatus  168.  Roller  166  moves  sheet  110 
around  path  170  and  repositions  sheet  110  in 
transferable  relationship  with  the  fourth  (yellow) 
and  last  toner  image  on  belt  12.  Sheet  110  then 
travels  with  belt  12  to  fourth  transfer  station  172 
where  fourth  transfer  corona  charger  174  trans- 
fers  the  yellow  toner  image  onto  sheet  110  in 
registration  with  the  black,  cyan  and  magenta 
toner  images.  Fourth  detack  charger  176  neut- 
ralizes  the  charge  on  sheet  110  so  that  it  is 
separated  from  belt  12  at  roller  20  and  trans- 
ported  by  means  of  vacuum  transport  178  into  the 
nip  formed  by  fuser  rollers  180  and  182  to  fuse  the 
superimposed  toner  images  to  sheet  110.  Sheet 
110  is  then  fed  into  output  tray  184. 

A  cleaning  station  186  is  provided  to  effect 
mechanical  and  electrical  cleaning  of  photocon- 
ductive  belt  12.  Station  186  includes  a  cleaning 
assist  erase  lamp  188  which  exposes  photocon- 
ductive  belt  12  to  radiation  to  substantially  reduce 
any  charge  remaining  on  belt  12;  a  cleaning  assist 
charger  190  which  impresses  an  alternating  cur- 
rent  charge  on  belt  12  to  neutralize  the  charges  on 
untransferred  toner  particles;  and  a  brush  192  to 
remove  any  residual  toner  from  belt  12  so  that 
belt  12  is  ready  for  another  electrophotographic 
cycle. 

When  copies  of  a  second  dimension  are  pro- 
duced  by  apparatus  10,  the  charge,  expose,  and 
development  steps  described  above  will  produce 
a  sequence  of  toner  images  on  image  frames  L2 
of  belt  12.  A  copy  sheet  194  of  a  second  dimen- 
sion  (e.g.,  17  x  11  inches  (0.432  x  0.28m)  is  fed 
from  supply  104  to  registration  mechanism  196 
which  registers  sheet-194  with  the  first  toner 
image  on  belt  12.  Transfer  of  the  first  toner  image 
to  sheet  194  is  effected  by  transfer  charger  118 
and  the  charge  on  sheet  194  neutralized  by  detack 
charger  116. 

Copy  sheet  positioning  apparatus  120  operates 
to  move  sheet  194  around  second  path  128.  As 
shown  in  Fig.  2,  solenoid  136  has  been  actuated 
by  LCU  28  to  move  plenum  132  to  a  closed 
position.  Stepper  motor  198  is  linked  to  rollers 
124  and  130  and  causes  them  to  rotate  in  a 
counterclockwise  direction.  LCU  28  also  causes 
vacuum  source  140  (Fig.  3)  to  apply  a  vacuum 
over  conduits  146  and  142  to  plenums  138  and 
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corona  chargers  and  three  separate  copy  sheet 
positioning  apparatus  interposed  between  the 
transfer  charges  provides  for  more  accurate  con- 
trol  of  image  transfer  and  superimposed  image 
registration. 

Although  the  present  invention  has  been 
described  above  with  respect  to  copy  sheets  of 
first  and  second  dimensions,  it  will  be  under- 
stood  that  copy  sheets  of  other  dimensions  may 
be  utilized  in  the  present  invention.  Moreover, 
although  four  toner  images  have  been  described 
as  being  transferred  in  superimposed  relation- 
ship  upon  a  copy  sheet,  a  greater  or  lesser 
number  of  superimposed  images  may  be  trans- 
ferred  to  a  copy  sheet.  In  addition,  other  colors 
than  black,  cyan,  magenta,  and  yellow  may  be 
used. 

Claims 

1.  Electrographic  apparatus  for  producing 
copies  on  copy  sheets  (110,  194)  of  at  least  first 
or  second  dimensions,  said  apparatus  compris- 
ing  a  movable  image  transfer  member  (12)  upon 
which  transferable  unfixed  images  are  formed, 
copy  sheet  positioning  apparatus  (120;  158;  168) 
which  includes  first  sheet  positioning  means 
(12,4;  156;  166)  located  adjacent  to  said  image 
transfer  member  (12),  said  first  sheet  positioning 
means  (124;  156;  166)  defining  a  first  path  (126; 
160;  170)  for  a  copy  sheet  (110)  of  said  first 
dimension  and  being  operable  to  remove  said 
copy  sheet  (110)  of  said  first  dimension  from 
transferable  relationship  with  said  image  transfer 
member  (12)  after  transfer  of  one  unfixed  image 
to  said  sheet  (110)  of  said  first  dimension  and  to 
reposition  said  copy  sheet  (110)  in  transferable 
relationship  with  a  successive  unfixed  image  on 
said  image  transfer  member  (12)  characterized  in 
that  a  second  sheet  positioning  means  (130,  132, 
134;  208,  212,  214;  218,  222,  224)  is  provided 
which  together  with  said  first  sheet  positioning 
means  (124;  156;  166)  defines  a  second  path 
(128;  217,  228)  for  a  copy  sheet  (194)  of  said 
second  dimension,  said  second  sheet  positioning 
means  (130,  132,  134;  208,  212,  214;  218,  222, 
224)  cooperating  with  said  first  sheet  positioning 
means  (124;  156;  166)  to  remove  said  copy  sheet 
(194)  of  said  second  dimension  from  transferable 
relationship  with  said  image  transfer  member 
(12)  after  transfer  of  one  unfixed  image  to  said 
copy  sheet  (194)  and  to  reposition  said  copy 
sheet  (194)  in  transferable  relationship  with  a 
successive  unfixed  image  on  said  image  transfer 
member  (12). 

2.  Electrographic  apparatus  according  to  Claim 
1,  characterized  in  that  said  first  and  second  copy 
sheet  positioning  means  (124,  130,  132,  134;  156, 
208,  212,  214;  166,  218,  222,  224)  include  vacuum 
means  (140)for  attracting  and  holding  copy 
sheets  (110,  194). 

3.  Electrographic  apparatus  according  to  Claim 
1,  characterized  in  that  said  first  and  second  copy 
sheet  positioning  means  (124,  130,  132,  134;  156, 
208,  212,  214;  166,  218,  222,  224)  respectively 

150  of  roller  124  but  not  to  plenum  148.  Vacuum 
source  140  also  applies  vacuum  to  plenums  132 
and  134  respectively  over  conduits  200  and  202 
and  to  plenum  204  of  roller  130  over  conduit  206. 

After  the  first  toner  image  has  been  transferred  5 
to  copy  sheet  194  at  transfer  station  1  14,  vacuum 
roller  124  separates  sheet  194  from  transferable 
relationship  with  belt  12  and  in  association  with 
roller  130  moves  it  along  path  128.  When  the 
leading  edge  of  sheet  194  is  repositioned  in  10 
transferable  relationship  with  the  second  toner 
image  on  belt  12,  the  vacuum  in  plenum  138  is 
removed  and  sheet  194  travels  with  belt  12  to 
transfer  station  122  where  the  second  image  is 
transferred  onto  sheet  194.  Thereafter,  a  second  is 
copy  sheet  positioning  apparatus  158  (Fig.  1) 
removes  sheet  194  from  transferable  relationship 
with  belt  12  and  repositions  it  in  transferable 
relationship  with  the  third  toner  image  on  belt 
12.  Apparatus  158  is  similar  in  construction  to  20 
apparatus  120  and  includes  first  vacuum  roller 
156,  second  vacuum  roller  208  and  vacuum 
plenums  212  and  214  located  between  rollers  156 
and  208.  Roller  208  is  operated  in  synchronism 
with  roller  156  by  means  of  stepper  motor  210  25 
linked  to  rollers  156  and  208  and  vacuum 
plenums  212  and  214  located  between-rollers 
156  and  208.  Vacuum  plenum  212  has  been 
moved  to  a  closed  position  by  solenoid  216  so 
that  after  sheet  194  has  been  separated  from  belt  30 
12  by  roller  156,  it  moves  along  second  path  217. 

Copy  sheet  positioning  apparatus  158  then 
repositions  sheet  194  in  registration  with  the 
third  toner  image  on  belt  12  which  is  transferred 
to  sheet  194  at  transfer  station  161.  Thereafter,  35 
sheet  194  is  removed  from  transferable  relation- 
ship  with  belt  12  at  roller  19  by  means  of  a  third 
copy  sheet  positioning  apparatus  168  which 
includes  vacuum  rollers  166  and  218  rotated  in 
synchronism  by  stepper  motor  220.  Apparatus  40 
168  also  includes  vacuum  plenums  222  and  224 
located  between  rollers  166  and  218.  Solenoid 
226  has  moved  plenum  224  to  its  closed  position 
so  that  when  roller  166  has  removed  sheet  194 
from  transferable  relationship  with  belt  12  sheet  45 
194  is  moved  along  a  second  path  228. 

Sheet  194  is  repositioned  in  transferable  rela- 
tionship  with  belt  12  in  registration  with  the 
fourth  toner  image  thereon.  The  fourth  image  is 
transferred  to  sheet  194  in  superimposed  rela-  50 
tionship  with  the  first,  second,  and  third  toner 
images  at  transfer  station  172.  Thereafter,  sheet 
194  is  separated  from  belt  12  at  roller  20  and 
transported  by  means  of  vacuum  transport  178 
to  the  nip  of  fuser  rollers  180  and  182  which  55 
permanently  fuse  the  toner  images  to  sheet  194. 
Sheet  194  is  then  fed  to  output  tray  184. 

The  order  of  color  separation  image  exposure, 
development,  and  transfer  is  selected  in  order  of 
decreasing  influence  on  sharpness  of  the  repro-  60 
duced  composite  image;  for  example,  black,  then 
cyan,  then  magenta,  then  yellow.  Accordingly, 
the  four  transferred  images  yield  a  sharp  full 
color  reproduction  of  the  original  on  the  copy 
sheet.  The  employment  of  four  separate  transfer  65 
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include  first  and  second  endless  vacuum  mem- 
bers  (124,  130;  156,  208;  166,  218)  which  are 
movable  in  synchronism  with  each  other. 

4.  Electrographic  apparatus  according  to  Claim 
1,  characterized  in  that  said  first  sheet  positioning  5 
means  includes  a  first  rotatable  vacuum  roller 
(124;  156;  166)  which  is  dimensioned  to  define 
said  first  path  (126;  160;  170),  and  said  second 
sheet  positioning  means  includes  a  second  rotat- 
able  vacuum  roller  (130;  208;  218)  located  in  said  10 
second  path  (128;  217;  228)  and  means  (136;  216; 
226)  for  selectively  diverting  a  copy  sheet  (194)  of 
said  second  dimension  along  said  second  path 
(128;  217;  228)  and  about  said  second  roller  (130; 
208;  218).  15 

5.  Electrographic  apparatus  according  to  Claim 
4,  characterized  in  that  first  and  second  vacuum 
plenums  (132,  134;  212,  214;  222,  224)  are  located 
between  said  first  and  second  vacuum  rollers 
(124,  130;  156,  208;  166,  218)  and  define  with  said  20 
rollers  said  second  path  (128;  217;  228)  and  said 
diverting  means  (136;  216;  226)  moves  said  first 
plenum  (132;  212;  224)  between  a  first  position 
intersecting  said  first  path  (126;  160;  170)  for 
diverting  a  copy  sheet  (194)  of  said  second  dimen-  2s 
sion  about  said  second  path  (128;  217;  228)  and  a 
second  position  spaced  from  said  first  path  for 
allowing  a  copy  sheet  (1  10)  of  said  first  dimension 
to  follow  said  first  path  (126;  160;  170). 

30 
Patentanspruche 

1.  Elektrographisches  Gerat  zur  Erzeugung  von 
Kopien  auf  Kopieblattern  (110,  194)  mindestens 
einer  ersten  und  zweiten  GroBe,  mit  einem  35 
bewegbaren  Bildubertragungselement  (12),  auf 
dem  ubertragbare,  unfixierte  Bilder  erzeugbar 
sind,  einer  Positioniereinrichtung  (120;  158;  168) 
fur  Kopieblatter,  die  eine  erste,  dem  Bildubertra- 
gungselement  (12)  benachbarte  und  eine  erste  40 
Bahn  (126;  160;  170)  fur  ein  Kopieblatt  (110)  der 
ersten  GroBe  bildende  positioniereinrichtung 
(124;  156;  166)  aufweist,  mit  der  das  Kopieblatt 
(110)  der  ersten  GroBe  mit  dem  Bildubertra- 
gungselement  (12)  auBer  ubertragungseingriff  45 
gebracht  werden  kann,  nachdem  ein  unfixiertes 
Bild  auf  das  Kopieblatt  (110)  der  ersten  GroBe 
iibertragen  worden  ist,  und  mit  der  das  Kopieblatt 
(110)  mit  einem  nachfolgenden  unfixierten  Bild 
des  Bildubertragungselements  (12)  erneut  in  so 
ubertragungseingriff  gebracht  werden  kann, 

dadurch  gekennzeichnet,  daB  eine  zweite  Posi- 
tioniereinrichtung  (130,  132,  134;  208,  212,  214; 
218,  222,  224)  fur  Kopieblatter  vorgesehen  ist,  die 
zusammen  mit  der  ersten  Positioniereinrichtung  55 
(124;  156;  166)  eine  zweite  Bahn  (128;  217,  228) 
fur  ein  Kopieblatt  (194)  der  zweiten  GroBe  bildet, 
wobei  die  zweite  Positioniereinrichtung  (130,  132, 
134;  208,  212,  214;  218,  222,  224)  mit  der  ersten 
Positioniereinrichtung  (124;  156;  166)  so  zusam-  60 
menwirkt,  daB  das  Kopieblatt  (194)  der  zweiten 
GroBe  mit  dem  Bildubertragungselement  (12) 
auBer  ubertragungseingriff  gebracht  wird,  nach- 
dem  ein  unfixiertes  Bild  auf  das  Kopienblatt  (194) 
iibertragen  worden  ist,  und  daB  das  Kopieblatt  65 

(194)  mit  einem  nachfolgenden  unfixierten  Bild 
des  Bildubertragungselements  (12)  erneut  in 
ubertragungseingriff  gebracht  wird. 

2.  Elektrographisches  Gerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB  die  erste  und  die 
zweite  Positioniereinrichtung  (124,  130,  132,  134; 
156,  208,  212,  214;  166,  218,  222,  224)  eine 
Unterdruckeinrichtung  (140)  aufweisen,  mit  der 
Kopieblatter  (110,  194)  angesaugt  und  gehalten 
werden. 

3.  Elektrographisches  Gerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB  die  erste  bzw.  die 
zweite  Positioniereinrichtung  (124,  130,  132,  134; 
156,  208,  212,  214;  166,  218,  222,  224)  jeweils  ein 
erstes  und  ein  zweites  endloses  Unterdruckele- 
ment  (124,  130;  156,  208;  166,  218)  aufweist, 
wobei  die  Unterdruckelemente  synchron  mitein- 
ander  bewegbar  sind. 

4.  Elektrographisches  Gerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB  die  erste  Positio- 
niereinrichtung  eine  erste  drehbare  Unterdruck- 
walze  (124;  156;  166)  aufweist,  die  so  bemessen 
ist,  daB  sie  die  erste  Bahn  (126;  160;  170)  bildet, 
und  daB  die  zweite  Positioniereinrichtung  eine 
zweite  drehbare  Unterdruckwalze  (130;  208;  218) 
aufweist,  die  in  der  zweiten  Bahn  (128;  217;  228) 
angeordnet  ist,  sowie  eine  Einrichtung  (136;  216; 
226),  urn  ein  Kopieblatt  (194)  der  zweiten  GroBe 
wahlweise  uber  die  zweite  Bahn  (128;  217;  228) 
und  urn  die  zweite  Unterdruckwalze  (130;  208; 
218)  herum  abzulenken. 

5.  Elektrographisches  Gerat  nach  Anspruch  4, 
dadurch  gekennzeichnet,  daB  eine  erste  und  eine 
zweite  Unterdruckkammer  (132,  134;  212,  214; 
222,  224)  zwischen  der  ersten  und  der  zweiten 
Unterdruckwalze  (124,  130;  156,  208;  166,  218) 
angeordnet  sind  und  mit  den  Walzen  zusammen 
die  zweite  Bahn  (128;  217;  228)  bilden  und  daB 
die  Ablenkeinrichtung  (136;  216;  226)  die  erste 
Unterdruckkammer  (132;  212;  224)  zwischen 
einer  ersten,  die  erste  Bahn  (126;  160;  170) 
schneidenden  Stellung,  in  der  ein  Kopieblatt  (194) 
der  zweiten  GroBe  uber  die  zweite  Bahn  (128; 
217;  228)  abgelenktwird,  und  einer  von  der  ersten 
Bahn  im  Abstand  liegenden  zweiten  Stellung 
bewegt,  in  der  sich  ein  Kopieblatt  (110)  der  ersten 
GroBe  iiber  die  erste  Bahn  (126;  160;  170) 
bewegt. 

Revendications 

1.  Appareil  electrographique  pour  produire  des 
copies  sur  des  feuilles  de  copies  (110,  194)  d'une 
premiere  et  d'une  seconde  dimension,  ledit  appa- 
reil  comprenant  un  organe  (12)  mobile  de  trans- 
fert  d'image  sur  lequel  on  forme  des  images 
transferable  non  fixees,  un  agencement  de  posi- 
tionnement  (120;  158;  168)  des  feuilles  de  copies 
qui  comprend  des  premiers  moyens  de  position- 
nement(124;  156;  166)  des  feuilles  10  localises  au 
voisinage  de  I'organe  de  transfert  (12),  lesdits 
premiers  moyens  de  positionnement  (124;  156; 
166)  definissant  une  premiere  trajectoire  (126; 
160;  170)  pour  une  feuille  de  copie  (110)  de  ladite 
premiere  dimension  et  susceptible  d'etre  mis  en 
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seconds  moyens  de  positionnement  (124,  130, 
132,  134;  156,  208,  212,  214;  166,  218,  222,  224) 
comprennent  respectivement  des  organes  aspi- 
rants  et  sans  fin  (124,  130;  156,  208;  166,  218) 
mobile  en  synchronisme  les  uns  avec  les  autres. 

4.  Appareil  electrographique  suivant  la  revendi- 
cation  1,  caracterise  en  ce  que  les  premiers 
moyens  de  positionnement  comprennent  un  pre- 
mier  rouleau  aspirant  et  rotatif  (124;  156;  166)  qui 
est  congu  pour  definir  la  premiere  trajectoire  (126; 
160;  170)  et  en  ce  que  les  seconds  moyens  de 
positionnement  comprennent  un  second  rouleau 
aspirant  et  rotatif  (130;  208;  218)  situe  sur  la 
seconde  trajectoire  (128;  217;  228)  et  des  disposi- 
tifs  de  deviation  (136;  216;  226)  pour,  a  volonte, 
devier  une  feuille  de  copie  (194)  de  ladite  seconde 
dimension  suivant  ladite  seconde  trajectoire  (1  28; 
217;  228)  et  autour  dudit  second  rouleau  (130; 
208;  218). 

5.  Appareil  electrographique  suivant  la  revendi- 
cation  4,  caracterise  en  ce  qu'il  comprend  des 
premiers  et  seconds  elements  d'aspiration  (132, 
134;  212,  214;  222,  224)  qui  sont  situes  entre  les 
premiers  et  seconds  rouleaux  aspirants  (124,  130; 
156,  208;  166,  218)  et  qui  definissent  avec  lesdits 
rouleaux  la  seconde  trajectoire  (128;  217;  228)  et 
en  ce  que  lesdits  dispositifs  de  deviation  (136; 
216;  226)  deplacent  lesdits  premiers  elements 
d'aspiration  (132;  212;  224)  entre  une  premiere 
position  ou  ils  sont  situes  sur  la  premiere  trajec- 
toire  (126;  160;  170)  pour  devier  une  feuille  de 
copie  (194)  de  ladite  seconde  dimension  suivant 
la  seconde  trajectoire  (128;  217;  228)  et  une 
seconde  position  ou  ils  sont  espaces  de  la  pre- 
miere  trajectoire  pour  permettre  a  une  feuille  de 
copie  (110)  de  ladite  premiere  dimension  de 
suivre  ladite  premiere  trajectoire  (126;  160;  170). 

oeuvre  pour  eloigner  ladite  feuille  de  copie  (110) 
de  ladite  premiere  dimension  de  sa  position  de 
transfert  par  rapport  a  I'organe  de  transfert  (12) 
apres  le  rapport  d'une  image  non  fixee  sur  ladite 
feuille  de  copie  (110)  de  ladite  premiere  dimen-  s 
sion  et  pour  replacer  ladite  feuille  de  copie  (110) 
en  position  de  transfert  par  rapport  a  I'organe  (12) 
en  reperage  avec  I'image  non  fixee  suivante  sur 
ledit  organe  (12),  appareil  caracterise  en  ce  qu'il 
comprend  des  seconds  moyens  de  positionne-  m 
ment  (130,  132,  134;  208,  212,  214;  218,  222,  224) 
qui,  avec  les  premiers  moyens  de  positionnement 
(124;  156;  166)  definissent  une  seconde  trajec- 
toire  (128;  217;  228)  pour  une  feuille  de  copie 
(194)  de  ladite  seconde  dimension,  lesdits  w 
seconds  moyens  de  positionnement  (130,  132, 
134;  208,  212,  214;  218,  222,  224)  cooperant  avec 
lesdits  premiers  moyens  de  positionnement  (124; 
156;  166)  pour  eloigner  ladite  feuille  de  copie 
(194)  de  ladite  seconde  dimension  de  sa  position  20 
de  transfert  par  rapport  a  I'organe  de  transfert 
(12)  apres  que  le  35  report  d'une  image  non  fixee 
sur  ladite  feuille  de  copie  (194)  de  ladite  seconde 
dimension  et  pour  replacer  ladite  feuille  de  copie 
(194)  de  ladite  seconde  dimension  en  position  de  25 
transfert  par  rapport  a  I'organe  (12)  en  reperage 
avec  I'image  non  fixee  suivante  sur  ledit  organe 
(12). 

2.  Appareil  electrographique  selon  la  revendica- 
tion  1,  caracterise  en  ce  que  les  premiers  et  30 
seconds  moyens  de  positionnement  (124,  130, 
132,  134;  156,  208,  212,  214;  166,  218,  222,  224) 
comprennent  des  moyens  d'aspiration  (140)  pour 
attirer  et  maintenir  lesdites  feuilles  de  copies  (110, 
194).  35 

3.  Appareil  electrographique  suivant  la  revendi- 
cations  1,  caracterise  en  ce  que  les  premiers  et 
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