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Description 

The  invention  relates  to  a  sheet-transport  de- 
vice  with  a  transport  picker  and  a  driving  and 
control  means  which  comprises  a  crank  pin  which 
is  hingedly  connected  with  said  transport  picker  via 
a  coupling  element  for  causing  said  transport  pick- 
er  to  carry  out  forward  and  return  movements  be- 
tween  an  initial  position  and  an  end  position,  the 
crank  shaft  of  said  crank  pin  being  drivable  by  a 
motor  for  a  complete  revolution  during  each  of  the 
transport  picker's  cycle  of  movements,  which  con- 
sists  of  a  forward  and  a  return  movement,  and  the 
driving  and  control  means  comprising  a  means  for 
the  transport  picker  which  is  operative  in  response 
to  the  position  of  the  crank  pin  and  delays  the 
forward  and  return  movements  thereof  over  an  an- 
gular  range  associated  with  the  end  positions  of  the 
transport  picker  during  rotation  of  the  crank  pin. 

Devices  of  this  type  are  known,  for  example, 
from  US-A-3,877,694  and  FR-A-705  282  which  dis- 
close  such  devices  for  the  sheet  transporting  in 
printing  machines,  said  devices  being  provided 
with  a  transport  picker  whose  moving  speed  is 
delayed  during  the  depositing  of  the  sheets. 

It  is  the  object  of  the  invention  to  provide  a 
sheet  transport  device  of  the  aforementioned  type 
for  depositing  sheets  or  sheet  stacks  without  their 
being  displaced  in  a  disturbing  manner. 

In  accordance  with  the  invention,  this  object  is 
attained  in  that 

-  the  crank  pin  of  coupling  element  positively 
engages  a  guide  slot  which  is  arranged  in  a 
crank  disk  drivable  by  the  crank  shaft  and  is 
radially  disposed  with  respect  to  the  axis  of 
rotation  of  said  disk, 

-  the  crank  pin  also  engages  an  endless  con- 
trol  groove  which  is  stationarily  arranged  in 
its  plane  of  rotation, 

-  the  control  groove  has  two  diametrically  op- 
posed  cam  sections  including  angular  ranges 
which  extend  concentrically  about  the  axis  of 
a  hinge  on  the  driven  side  of  coupling  ele- 
ment, 

-  the  radial  distance  of  the  crank  pin  from  the 
axis  of  the  crank  shaft  can  be  adjusted  by 
means  of  the  cam  sections  associated  with 
the  angular  ranges  of  control  groove  such 
that  a  neutral  movement  of  coupling  element 
is  produced  which  causes  the  pivotal  move- 
ment  of  transport  picker  to  be  arrested,  and 

-  the  angular  ranges  of  control  groove  which 
cause  the  transport  picker  to  be  arrested,  are 
situated  upstream  of  the  dead  centers  adja- 
cent  to  the  end  positions  of  transport  picker. 

Since  the  picker  movement  can  be  arrested 
while  the  crank  pin  continues  rotating,  the  construc- 
tion  of  the  device  and  the  control  means  required 

can  be  considerably  simplified.  Due  to  the  fact  that 
the  transport  picker  is  arrested  during  its  forward 
movement  and  before  it  reaches  its  end  position, 
i.e.  in  front  of  the  corresponding  crank  dead  center 

5  point,  it  is  first  of  all  ensured  that  the  transported 
sheet  stack  or  the  transported  sheet  is  released  for 
stacking  while  the  transport  picker  is  arrested,  i.e. 
out  of  a  defined  arresting  position,  which  is  a 
requirement  for  the  correct  stacking  of  the  sheets 

io  without  the  stacked  sheets  being  displaced  in  a 
disturbing  manner.  Moreover,  while  the  transport 
picker  is  arrested,  the  rotary  movement  of  the 
crank  shaft  which  continues  to  rotate  together  with 
the  crank  pin  is  available  in  order  to  derive  from 

75  the  rotary  movement  of  the  crank  shaft  those  drive 
and  control  functions  which  have  to  be  carried  out 
while  the  transport  picker  is  in  its  arrested  con- 
dition.  Thus  the  rotary  movement  of  the  crank  shaft 
which  continues  rotating  when  the  transport  picker 

20  is  arrested  can  serve  as  a  drive  for  opening  the 
transport  picker  to  release  the  sheet  stack  or  the 
sheet. 

When  the  picker  is  opened  in  this  manner 
during  its  arrest  in  front  of  the  range  of  the  crank 

25  dead  center  point  and  the  release  of  the  trans- 
ported  sheet  stack  or  sheet  thus  occurs  prior  to  the 
end  position  of  the  picker,  the  stationary  sheet 
stack  or  sheet  is  separated  from  the  transport  pick- 
er  during  the  remaining  path  along  which  the  trans- 

30  port  picker  moves  after  its  arrest  and  before  it 
reaches  its  end  position.  As  a  result,  the  transport 
picker  is  reliably  disengaged  from  the  transported 
and  released  stack  or  sheet  without  the  order  of 
stacking  being  interfered  with. 

35  When  the  transport  picker  has  carried  out  its 
return  movement  and  is  temporarily  arrested  in  the 
area  of  its  initial  position,  the  continuius  rotary 
movement  of  the  crank  shaft  is  similarly  available 
for  the  control  measures  to  be  carried  out  in  the 

40  area  of  the  crank  dead  center  point  adjacent  to  the 
initial  position,  i.e.  for  the  closing  of  the  transport 
picker  after  it  has  seized  a  corresponding  sheet 
stack  or  sheet. 

Since  all  the  driving  and  control  functions  are 
45  derived  from  the  motor-driven  crank  shaft  and  sole- 

ly  the  driving  function  of  the  motor  driving  the 
crank  shaft  has  thus  to  be  controlled  in  order  to 
control  all  functions  of  the  sheet-transport  device,  a 
particularly  simple,  inexpensive  and  compact  con- 

50  struction  is  obtained.  Essential  requirements  for  the 
use  of  the  device  in  copy-handling  apparatus  have 
thus  been  fulfilled.  The  device  according  to  the 
invention  is,  moreover,  particularly  suitable  for  such 
an  application  because  the  transported.  Sheet 

55  stacks  or  sheets  are  released  when  the  transport 
picker  is  arrested,  and  are  therefore  reliably  depos- 
ited  in  the  associated  compartment  in  the  correct 
order  and  position. 
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A  controllable  abutment  which  temporarily 
blocks  movement  of  the  transport  picker  may  serve 
as  an  arresting  means,  the  transport  picker  being  in 
such  case  frictionally  connected  with  the  coupling 
element  via  a  resilient  gear  connection,  and  said 
coupling  element  transmitting  the  driving  move- 
ment  to  the  transport  picker. 

The  transport  picker  can  also  be  arrested  for 
specially  desired  phases  of  its  cycle  of  movements 
without  controllable  abutments  being  used  if,  ac- 
cording  to  an  advantageous  embodiment,  the  crank 
pin  is  mounted  so  as  to  be  adjustable  radially  to 
the  axis  of  the  crank  shaft  and  the  arresting  means 
comprises  an  adjustment  mechanism  for  adjusting 
the  radial  distance  from  the  axis  of  the  crank  shaft 
in  response  to  the  rotary  position  of  the  crank  pin. 
In  the  case  of  such  an  embodiment  the  picker 
movement  is  temporarily  arrested  in  that  the  crank 
pin  when  passing  through  a  desired  angular  range 
is  adjusted  such  that  the  coupling  element  just 
carries  out  a  pivotal  movement  about  the  axis  of  its 
hinge  at  the  output  end,  i.e.  the  crank  pin  produces 
a  zero  stroke  so-to-speak  when  the  coupling  ele- 
ment  is  in  the  corresponding  position. 

In  embodiments  of  this  type,  the  adjustment 
mechanism  of  the  crank  pin  may  comprise  a  fixed, 
cam  along  which  the  radially  shiftable  crank  pin  is 
guided  for  the  control  of  its  radial  distance  from  the 
axis  of  the  crank  shaft,  the  cam  having  at  least  one 
section  serving  as  an  arresting  area  for  the  trans- 
port  picker  and  extending  concentrically  with  the 
axis  of  the  hinge  of  the  coupling  element  on  the 
output  side,  i.e.  in  the  form  of  an  arc  around  the 
axis  of  the  output  hinge  of  said  coupling  element 
on  the  output  side. 

A  particularly  high  degree  of  operating  reliabil- 
ity  together  with  an  extremely  simple  construction 
is  reached  if  the  cam  is  designed  as  a  closed  cam 
groove  in  which  a  lateral  control  projection  of  the 
crank  pin  is  received. 

The  crank  pin  can  take  the  form  of  a  crank 
guided  in  a  slotted  link  which  extends  radially  to 
the  axis  of  the  crank  shaft.  If  the  slotted  link  is 
provided  on  a  crank  disk,  said  crank  disk  can  be 
designed  as  a  cam  disk  and  provided  with  ir- 
regularities  which  serve  as  cam  sections  The  cam 
sections  can  serve  to  switch  over  the  transport 
picker  between  a  picker  position,  in  which  sheets 
taken  over  by  the  transport  picker  in  its  initial 
position  are  clamped,  and  an  open  position,  in 
which  the  transported  sheets  are  released  by  the 
transport  picker,  and  for  this  purpose  can  coop- 
erate  with  the  transport  picker  either  directly  or  via 
associated  control  levers. 

In  the  case  of  such  embodiments  the  cam 
sections  can  serve  to  switch  over  a  spring  arrange- 
ment  designed  for  example  as  a  snap  mechanism 
either  directly,  or  indirectly  by  means  of  a  control 

lever  if  such  a  mechanism  is  provided  in  order  to 
selectively  bias  a  movable  claw  member  of  the 
transport  picker  by  the  force  of  the  snap  spring  into 
the  open  position  or  the  clamping  position. 

5  According  to  an  advantageous  embodiment 
which  is  characterized  by  a  particularly  compact 
construction,  the  coupling  element  connected  with 
the  crank  pin  is  part  of  a  four-bar  linkage  whose 
driven  rocking  arm  is  hingedly  connected  with  the 

io  transport  picker. 
In  the  following,  the  invention  will  be  explained 

in  more  detail  with  reference  to  an  embodiment 
illustrated  in  the  drawings. 

The  drawings  show  in: 
is  Fig.  1  a  schematically  simplified  lateral 

view,  with  a  side  wall  removed, 
of  a  copy-handling  apparatus  in- 
cluding  a  sheet-transport  device 
according  to  an  embodiment  of 

20  the  invention; 
Fig.  2  a  schematically  simplified  lateral 

view,  illustrated  on  a  larger  scale 
than  Fig.  1,  of  the  embodiment 
of  the  sheet-transport  device; 

25  Figs.  3  to  5  lateral  views,  similar  to  the  view 
shown  in  Fig.  2,  of  the  embodi- 
ment  with  movable  parts  shown 
in  different  operative  positions; 

Fig.  6  a  diagrammatic  view  of  the  cam 
30  path  of  a  cam  used  in  the  em- 

bodiment;  and 
Fig.  7  a  plan  view  of  a  fixed  wall  of  the 

embodiment  with  a  cam  groove 
cut  into  said  wall  whose  cam 

35  path  corresponds  to  that  of  the 
cam  in  Fig.  6. 

Fig.  1  shows  a  copy  handling  apparatus  1  with 
a  lateral  wall  removed  and  in  a  schematically  sim- 
plified  representation.  The  handling  apparatus  1  is 

40  a  so-called  finisher,  i.e.  an  apparatus  which  in  con- 
nection  with  a  copier  serves  to  stack  copy  sheets 
supplied  by  the  copier  in  a  desired  order  in  a 
stacking  station  5,  the  copy  sheets  being  trans- 
ported  within  the  apparatus  1  to  the  stacking  sta- 

45  tion  5  by  means  of  a  transport  device  generally 
denoted  3.  The  handling  apparatus  1  comprises  a 
copy-feeding  unit  with  transport  rollers  6  through 
which  the  individual  copy  sheets  7  are  fed  to  a 
copy  collecting  unit  9  where  they  are  collected  to 

50  form  a  copy  stack  which  is  transported  by  means 
of  the  sheet  transport  device  3  to  stacking  station 
5,  or  the  copy  sheets  7  are  individually  transferred 
to  the  stacking  station  5  by  sheet  transport  device 
3.  When  a  stack  of  copy  sheets  7  has  been  col- 

55  lected  in  the  collecting  unit  9  the  stack  can  be 
stapled  by  means  of  a  conventional  stacking  device 
associated  with  the  collecting  unit  9  and  not  illus- 
trated,  before  the  stack  is  advanced  to  the  stacking 

3 
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station  5.  In  the  stacking  station,  the  individual 
copy  sheets  7  or  the  stacks  formed  of  individual 
copy  sheets  7  (possibly  stapled  stacks)  are 
stacked  one  on  top  of  the  other  in  an  offset  ar- 
rangement,  if  so  desired.  For  this  purpose  a  sup- 
porting  table  1  1  of  stacking  station  5  is  shiftable  not 
only  in  the  vertical  direction  but  also,  selectively,  in 
the  horizontal  direction. 

Further  details  of  sheet-transport  device  3  are 
illustrated  in  Figs.  2  to  7.  The  sheet-transport  de- 
vice  3  comprises  a  frame  13  with  a  wall  14  which 
defines  a  vertical  plane  extending  in  the  direction 
of  sheet  transport.  Levers  19  and  20  respectively 
are  pivotally  mounted  about  journals  16  and  17  on 
frame  13.  The  levers  extend  at  a  distance  from  wall 
14  and  parallel  thereto  and  by  means  of  their  ends 
facing  away  from  the  journals  16,  17  are  hingedly 
connected  with  a  picker  housing  23  of  a  sheet- 
transport  picker  generally  denoted  24.  The  picker 
housing  23  comprises  two  housing  plates  27  of  an 
identical  shape  which  extend  at  a  distance  from, 
and  parallel  with  each  other  and  between  which  the 
levers  19,  20  are  received,  the  Figs,  showing  one 
housing  plate,  namely  housing  plate  27,  which 
fades  the  viewer. 

Below  the  journals  16,  17,  a  crank  disk  29  is 
mounted  on  frame  13,  said  crank  disk  being  driva- 
ble  by  means  of  a  geared  engine,  located  behind 
the  wall  14  and  not  visible  therefore,  for  rotary 
movement  in  a  direction  as  indicated  by  the  ar- 
cuate  arrow  31.  The  crank  disk  29  includes  a 
slotted  link  35  extending  radially  to  the  axis  33  of 
its  driving  shaft,  i.e.  the  axis  of  the  crank  shaft,  a 
crank  including  a  crank  pin  37  being  guided  in  said 
slotted  link  for  radial  movement.  A  coupling  ele- 
ment  taking  the  form  of  a  straight  lever  is  hinged  to 
crank  pin  37.  For  controlling  the  position  of  the 
crank  and  the  crank  pin  37  within  the  slotted  link 
35,  a  cam  41  is  provided  behind  the  crank  disk  39 
on  wall  14  which  is  indicated  in  dash-dotted  lines  in 
Figs.  2  to  5  and  along  which  the  crank  pin  37  is 
guided  with  a  rear  control  projection  which  is  not 
visible  in  the  drawing. 

In  the  present  embodiment  cam  41,  whose 
shape  is  more  clearly  apparent  from  Fig.  6,  is 
formed  by  a  closed  cam  groove  42  which  is  cut 
into  fixed  wall  14,  see  Fig.  7.  The  control  projection 
of  crank  pin  37  (not  illustrated)  extends  into  cam 
groove  42  so  that  the  crank  pin  37  is  necessarily 
guided  along  cam  41  via  the  crank  in  slotted  link 
35  of  crank  disk  29  during  rotary  movement  in  the 
direction  of  the  arrow  31  . 

On  its  end  section  facing  away  from  crank  pin 
37  and  located  on  its  output  side,  coupling  element 
39  is  hinged  by  means  of  a  hinge  43  to  a  portion 
45  of  lever  19.  Portion  45  is  disposed  substantially 
at  right  angles  to  the  main  portion  of  lever  19,  as 
can  best  be  seen  in  Figs.  4  and  5. 

On  its  end  section  remote  from  journal  16, 
lever  19  has  a  link  47  connected  to  it  and  engaging 
an  oblong  hole  49  provided  on  each  plate  27  of  the 
picker  housing  to  form  a  pin-and-slot  connection.  In 

5  a  corresponding  manner  the  end  of  lever  20  is 
received  by  means  of  a  link  50  connected  to  it  in 
oblong  holes  51  of  the  plates  27.  In  order  to  move 
the  picker  housing  23  into  a  defined  position  with 
respect  to  the  tilting  movement  relative  to  the  le- 

io  vers  19  and  20,  which  is  made  possible  by  the  pin- 
and-slot  connections  on  the  links  47  and  50,  a 
tension  spring  53  is  provided  between  the  plates 
27  which  on  the  one  hand  engages  the  plates  27 
and,  on  the  other,  the  link  50  and  by  virtue  of  its 

is  spring  force  tends  to  move  the  picker  housing  23 
into  the  tilted  position  in  which  it  is  shown  in  Figs. 
4  and  5.  In  that  position  the  transport  picker  24  is 
tilted  to  the  position  in  which  it  is  closest  to  the 
collecting  unit  9.  In  the  case  of  the  operative  con- 

20  ditions  illustrated  in  Figs.  2  and  3,  it  is  tilted  from 
this  position  towards  the  right  side  i.e.  towards  the 
supporting  table  11,  the  link  50  in  oblong  hole  51 
moving  in  opposition  to  the  force  of  tension  spring 
53  towards  the  end  of  the  oblong  hole  51  shown  at 

25  the  top  in  the  drawing. 
Plates  27  of  the  picker  housing  23  form  at  their 

lower  ends  facing  away  from  the  oblong  holes  49 
and  51  a  picker  claw  55  with  a  claw  member  56 
guided  for  movement  in  said  picker  claw  and  coop- 

30  erating  with  a  fixed  counter  surface  57  on  the 
picker  claw  55  for  clamping  copy  sheets  7.  Figs.  2, 
4  and  5  show  the  claw  member  56  in  an  opening 
position  spaced  from  the  counter  surface  57  where- 
as  Fig.  3  shows  the  claw  member  56  in  a  clamping 

35  position  in  which  it  clamps  copy  sheets  7  on  the 
counter  surface  57. 

The  movable  claw  member  56  is  operated  by  a 
snap  mechanism  including  a  spring  59  in  the  form 
of  a  leg  spring  one  leg  of  which  is  linked  to  claw 

40  member  56  at  60  (see  Fig.  3)  and  the  other  leg  of 
which  is  linked  to  an  angular  lever  62  at  61  ,  which 
lever  is  in  turn  linked  to  picker  claw  55  in  the  area 
of  the  connection  of  its  two  lever  arms  at  63.  That 
lever  arm  of  angular  lever  62  which  is  opposite  to 

45  the  point  of  linkage  to  spring  59  at  61  carries  in  its 
end  section  an  operating  projection  65  projecting 
rearwardly  from  the  plane  of  lever  arm  64,  see  in 
particular  Figs.  2  and  3.  The  projection  can  be 
brought  into  engagement  with  an  operating  mem- 

50  ber  in  order  to  move  the  angular  lever  62  to  one  of 
its  two  stable  positions  in  which  the  spring  59 
urges  the  claw  member  56  into  its  clamping  posi- 
tion,  see  Fig.  3,  or  urges  the  claw  member  56  into 
its  opening  position,  see  Figs.  2,  4,  5. 

55  The  snap  mechanism  is  moved  from  its  open- 
ing  position  shown  in  Fig.  2  to  its  closing  position 
shown  in  Fig.  3  by  a  control  lever  67  which  is 
mounted  on  journal  17  behind  lever  20  and  whose 

4 
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sickle-shaped  curved  end  section  68  is  provided 
for  cooperation  with  the  control  projection  65  on 
arm  64  of  angular  lever  62.  The  control  lever  67 
has  a  bent-off  cam  follower  arm  69  which  is  pro- 
vided  opposite  to  its  sickle-shaped  end  section  68 
and  cooperates  with  a  closing  cam  70  provided  on 
the  rear  side  of  crank  disk  29  in  the  form  of  a 
laterally  projecting  rib  and  pivoting  counterclock- 
wise  when  making  contact  with  arm  69  of  control 
lever  67,  the  sickle-shaped  section  68  taking  along 
the  control  projection  65  on  angular  lever  62,  see 
Fig.  3,  whereby  the  snap  mechanism  is  switched 
over  for  transferring  the  claw  member  56  into  its 
clamping  position.  The  changing  from  the  clamping 
position  to  the  opening  position  is  brought  about  in 
that  the  control  projection  65  is  directly  acted  upon 
by  an  opening  cam  71  designed  as  a  forwardly 
pointing  lateral  projection  on  crank  disk  29,  as  can 
be  inferred  from  Fig.  4  which  illustrates  the  oper- 
ative  condition  shortly  after  overriding  of  the  control 
projection  65  by  cam  71,  i.e.  the  state,  in  which  the 
claw  member  56  has  already  been  transferred  from 
its  clamping  position  to  its  opening  position  shown 
in  Fig.  4. 

During  operation  each  complete  revolution  of 
crank  disk  29  in  the  direction  indicated  by  arrow  31 
produces  a  cycle  of  movements  of  the  transport 
picker  24  between  its  initial  position  shown  in  Fig.  2 
and  its  final  position  shown  in  Fig.  5.  The  transmis- 
sion  ratio  of  the  four-bar  linkage  consisting  of  crank 
disk  29  with  crank  pin  37,  the  coupling  element  39 
and  the  lever  19,  which  serves  as  an  output  arm,  is 
chosen  such  that  transport  picker  24  can  carry  out 
an  overtravel  movement  when  returning  to  its  initial 
position  shown  in  Fig.  2  so  that  it  is  ensured  that 
the  end  of  picker  claw  55  is  reliably  brought  into 
contact  with  collecting  unit  9,  such  overtravel  possi- 
bly  resulting  in  a  slight  tilting  of  the  picker  housing 
23  in  opposition  to  the  action  of  tension  spring  53. 
A  special  feature  of  the  invention  consists  in  that 
the  cam  41  controlling  the  radial  position  of  the 
crank  pin  37  comprises  an  arresting  range  denoted 
75  in  Fig.  6  in  the  area  of  the  initial  position  of 
transport  picker  24  shown  in  Fig.  2.  During  move- 
ment  of  the  control  projection  of  crank  pin  37 
through  range  75,  transport  picker  24  is  arrested  in 
spite  of  the  continuing  rotation  of  crank  disk  29. 
The  rotary  movement  carried  out  by  crank  disk  29 
during  the  arrest  of  transport  picker  24  causes  the 
closing  cam  70  to  make  contact  with  arm  69  of 
control  lever  67  so  that  the  sickle-shaped  end  area 
68  thereof  contacts  control  projection  65  and  thus 
changes  over  the  snap  mechanism  of  the  claw 
member  56  so  that  said  member  is  moved  to  its 
clamping  position,  see  Fig.  3,  in  order  to  clamp  a 
copy  sheet  7  or  a  plurality  of  superimposed  copy 
sheets  7  located  in  the  collecting  unit  9.  During 
further  rotation  of  crank  disk  29,  transport  picker  24 

is  moved  from  the  position  shown  in  Fig.  3  in  a 
forward  movement  into  the  position  shown  in  Fig.  4 
in  which  it  is  located  shortly  in  front  of  its  end 
position,  an  advance  travel  area  76  being  passed 

5  on  cam  41.  At  the  end  of  said  area  the  opening 
cam  71  makes  contact  with  the  control  projection 
65  of  the  snap  mechanism  to  move  claw  member 
56  into  its  opening  position.  In  Fig.  4,  this  operation 
has  already  been  completed,  i.e.  transport  picker 

io  24  is  open.  Prior  to  the  opening  cam  71  making 
contact  with  the  control'  projection  65,  a  second 
arresting  range  77  is  passed  on  cam  41  ,  the  trans- 
port  picker  24  being  arrested  in  the  position  shown 
in  Fig.  4  until  claw  member  56  has  been  opened 

is  by  the  opening  cam  71.  During  subsequent  pas- 
sage  of  the  forward  travel  end  area  denoted  78  in 
Fig.  6,  transport  picker  24  arrives  at  the  end  posi- 
tion  shown  in  Fig.  5  in  which  the  previously  seized 
copy  sheets  7  are  released  so  that  they  can  be 

20  deposited  in  the  proper  order  on  the  supporting 
table  1  1  .  The  rotary  movement  of  crank  disk  29  is 
now  stopped  in  that  the  drive  motor  is  switched  off. 
The  drive  motor  is  switched  by  means  of  a  first 
and  a  second  limit  switch  81  and  83  which  are 

25  mounted  adjacent  to  the  circumference  of  crank 
disk  29  on  fixed  wall  14  and  cooperate  with  switch- 
ing  cams  84  and  85  provided  On  the  circumference 
of  crank  disk  29.  After  the  rotary  movement  has 
been  stopped  in  the  end  position  shown  in  Fig.  5, 

30  limit  switch  83  having  been  rendered  operative  by 
contacting  the  switching  cam  84,  the  crank  disk  29 
only  continues  rotating  after  a  further  control  signal 
has  been  generated  as  a  result  of  a  further  sheet  or 
further  sheets  7  being  ready  in  the  collecting  unit  9 

35  for  transport  to  supporting  table  1  1  . 
When  the  crank  disk  is  further  rotated  in  re- 

sponse  to  such  a  signal,  the  return  range  denoted 
79  in  Fig.  6  is  passed,  transport  picker  24  being 
thus  moved  back  into  its  initial  position  shown  in 

40  Fig.  2. 
As  shown  by  a  comparison  of  Figs.  2  and  3 

with  Figs.  4  and  5,  in  the  initial  position  of  transport 
picker  24  (Figs.  2  and  3)  the  levers  19  and  20  have 
a  smaller  distance  from  each  other  in  the  area 

45  more  remote  from  the  picker  plates  27  than  in  the 
end  position  (Figs.  4  and  5).  This  change  in  dis- 
tance  is  made  use  of  by  means  of  a  control  plate 
87  which  engages  between  the  picker  plates  27 
and  is  linked  with  one  end  to  lever  20  at  89  and 

50  has  an  arcuate  oblong  hole  91  through  which  pin 
47  of  the  pin-and-slot  connection  with  the  picker 
plates  27  passes.  A  pin  95  connected  with  the 
picker  plates  27  is  received  in  a  second  arcuate 
oblong  hole  92  of  control  plate  87.  Due  to  the 

55  arcuate  shape  of  the  oblong  holes  91  and  92,  a 
change  in  distance  between  the  levers  19  and  20, 
during  which  pin  95  and  pin  47  move  from  one 
end,  of  their  associated  oblong  hole  92  and  91 

5 
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respectively  to  the  other  end  thereof,  results  in  a 
tilting  movement  of  the  picker  housing  23  which  is 
defined  by  the  arcuate  shape  of  the  oblong  holes 
91  and  92.  It  can  thus  be  ensured  that,  indepen- 
dently  of  the  influence  of  the  tension  spring  53 
which  tends  to  tilt  the  transport  picker  24  continu- 
ously  in  the  direction  towards  the  collecting  unit  9, 
the  tilting  position  of  transport  picker  24  assumed 
when  it  approaches  its  end  position  can  be  con- 
trolled  such  that  picker  claw  55  moves  at  least 
substantially  parallel  with  the  plane  of  supporting, 
table  11.  During  the  remaining  part  of  the  move- 
ment  path  of  picker  claw  55  out  of  its  position 
shown  in  Fig.  4,  therefore,  the  picker  claw  is  sepa- 
rated  from  the  copy  sheet  7  to  be  released  or  the 
stack  of  copy  sheets  7  to  be  released  in  the 
horizontal  direction  of  movement  so  that  the  sheets 
7  are  deposited  on  the  supporting  table  in  the 
correct  order. 

Claims 

1.  Sheet-transport  device  with  a  transport  picker 
(24)  and  a  driving  and  control  means  which 
comprises  a  crank  pin  (37)  which  is  hingedly 
connected  with  said  transport  picker  via  a  cou- 
pling  element  (39)  for  causing  said  transport 
picker  (24)  to  carry  out  forward  and  return 
movements  between  an  initial  position  and  an 
end  position,  the  crank  shaft  of  said  crank  pin 
being  drivable  by  a  motor  for  a  complete  revo- 
lution  during  each  of  the  transport  picker's  (24) 
cycle  of  movements,  which  consists  of  a  for- 
ward  and  a  return  movement,  and  the  driving 
and  control  means  comprising  a  means  (42, 
75,  77)  for  the  transport  picker  (24)  which  is 
operative  in  response  to  the  position  of  the 
crank  pin  (37)  and  delays  the  forward  and 
return  movements  thereof  over  an  angular 
range  associated  with  the  end  positions  of  the 
transport  picker  (24)  during  rotation  of  the 
crank  pin  (37),  characterized  in  that 

-  the  crank  pin  (37)  of  coupling  element 
(39)  positively  engages  a  guide  slot  (35) 
which  is  arranged  in  a  crank  disk  (29) 
drivable  by  the  crank  shaft  and  is  radially 
disposed  with  respect  to  the  axis  of  rota- 
tion  (33)  of  said  disk, 

-  the  crank  pin  (37)  also  engages  an  end- 
less  control  groove  (42)  which  is 
stationarily  arranged  in  its  plane  of  rota- 
tion, 

-  the  control  groove  (42)  has  two  diamet- 
rically  opposed  cam  sections  including 
angular  ranges  (75  and  77  respectively) 
which  extend  concentrically  about  the 
axis  of  a  hinge  (43)  on  the  driven  side  of 
coupling  element  (39), 

-  the  radial  distance  of  the  crank  pin  from 
the  axis  (33)  of  the  crank  shaft  can  be 
adusted  by  means  of  the  cam  sections 
associated  with  the  angular  ranges  (75 

5  and  77  respectively)  of  control  groove 
(42)  such  that  a  neutral  movement  of 
coupling  element  (39)  is  produced  which 
causes  the  pivotal  movement  of  transport 
picker  (24)  to  be  arrested,  and 

io  -  the  angular  ranges  (75  and  77  respec- 
tively)  of  control  groove  (42),  which 
cause  the  transport  picker  (24)  to  be 
arrested,  are  situated  upstream  of  the 
dead  centers  adjacent  to  the  end  posi- 

15  tions  of  transport  picker  (24). 

2.  Device  according  to  claim  1,  characterized  in 
that  crank  pin  (37)  is  mounted  in  a  slide  ele- 
ment  which  is  guided  in  guide  slot  (35)  of 

20  crank  disk  (29). 

3.  Device  according  to  claim  1  or  2,  characterized 
in  that 

-  a  first  and  a  second  cam  portion  (71  and 
25  70  respectively)  are  arranged  on  crank 

disk  (29), 
-  transport  picker  (24)  has  a  claw  member 

(56)  which  is  movable  by  the  driving  and 
control  means  relative  to  a  counter  sur- 

30  face  (57)  of  the  transport  picker  (24)  be- 
tween  a  clamping  position,  in  which 
sheets  (7)  taken  over  by  the  transport 
picker  (24)  in  its  initial  position  are 
clamped  against  the  counter  surface 

35  (57),  and  an  open  position,  in  which 
transported  sheets  (7)  are  released, 

-  claw  member  (56)  is  switchable  by 
means  of  a  spring  arrangement  in  the 
form  of  a  snap  mechanism  between  a 

40  first  position  and  a  second  position  in 
which  its  spring  (59)  biases  the  clamping 
member  (56)  towards  its  open  position 
and  its  clamping  position  respectively, 
and 

45  -  the  snap  mechanism  is  arranged  in  the 
path  of  movement  of  the  cam  portions 
(70  and  71  respectively)  which  serve  to 
switch  the  snap  mechanism  to  its  first 
and  its  second  position  respectively. 

50 
4.  Device  according  to  one  of  claims  1  to  3, 

characterized  in  that  coupling  element  (39)  is 
part  of  a  four-bar  linkage  which  comprises  a 
rocker  arm  (19)  connected  to  said  coupling 

55  element  and  hinged  with  its  free  end  to  the 
transport  picker  (24)  and  an  additional  lever 
(20)  which  is  hinged  to  transport  picker  (24)  at 
a  distance  from  said  rocker  arm  and  whose 

6 
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end  section  facing  away  from  transport  picker 
(24)  is  mounted  for  pivotal  movement  about  a 
fixed  journal  (17). 

5.  Device  according  to  claim  4,  characterized  in  5 
that  the  transport  picker  (24)  is  hinged  to  roc- 
ker  arm  (19)  and  lever  (20)  by  means  of  pin- 
and-slot  connections  (47,  49,  50,  51)  so  as  to 
be  able  to  carry  out  a  limited  tilting  movement 
relative  to  said  rocker  arm  and  said  lever  and  10 
in  that  a  spring  (53)  is  provided  which  biases 
transport  picker  (24)  towards  an  end  position  of 
the  pin-and-slot  connections. 

6.  Device  according  to  claim  5,  characterized  in  is 
that  an  overriding  mechanism  (87)  is  provided 
by  means  of  which  transport  picker  (24)  can  be 
tilted,  in  response  to  the  positions  assumed  by 
it  during  its  forward  and  return  movements,  in 
opposition  to  the  action  of  the  spring  (53)  by  20 
which  it  is  biased. 

-  dal3  die  Steuernut  (42)  zwei  diametral 
angeordnete,  Drehwinkelbereiche  (75 
bzw.  77)  einschlieBende  Kurvenabschnit- 
te  aufweist,  die  zur  Achse  eines  abtriebs- 
seitigen  Gelenks  (43)  der  Koppel  (39) 
konzentrisch  verlaufen, 

-  dal3  durch  die  den  Drehwinkelbereichen 
(75  bzw.  77)  zugeordneten  Kurvenab- 
schnitte  der  Steuernut  (42)  der  Radialab- 
stand  des  Kurbelzapfens  zur  Achse  (33) 
der  Kurbelwelle  so  verstellbar  ist,  dal3 
eine  den  Stillstand  der  Schwenkbewe- 
gung  des  Transportgreifers  (24)  bewir- 
kende  Neutralbewegung  der  Koppel  (39) 
erzeugt  wird  und 

-  dal3  die  den  Stillstand  des  Transportgrei- 
fers  (24)  bewirkenden  Drehwinkelberei- 
che  (75  bzw.  77)  der  Steuernut  (42)  vor 
den  den  Endstellungen  des  Transport- 
greifers  (24)  benachbarten  Kurbeltot- 
punkten  gelegen  sind. 

7.  Device  according  to  claim  6,  characterized  In 
that  transport  picker  (24)  can  be  tilted  by 
spring  (53)  in  opposition  to  the  direction  of  its  25 
forward  movement. 

2.  Vorrichtung  nach  Anspruch  1,  dal3  der  Kurbel- 
zapfen  (37)  an  einem  Gleitstein  angeordnet  ist, 
der  in  der  Fuhrungskulisse  (35)  der  Kurbel- 
scheibe  (29)  gefuhrt  ist. 

Patentanspruche 

1.  Blatttransportvorrichtung  mit  einem  Transport- 
greifer  und  einer  Antriebs-  und  Steuereinrich- 
tung,  die  zum  Erzeugen  von  Vorlauf-  und 
Rucklaufbewegungen  des  Transportgreifers 
zwischen  einer  Anfangsstellung  und  einer  End- 
stellung  einen  mit  diesem  uber  eine  Koppel 
gelenkig  verbundenen  Kurbelzapfen  besitzt, 
dessen  Kurbelwelle  fur  jeden  aus  Vorlauf-  und 
Rucklaufbewegung  bestehenden  Bewegungs- 
zyklus  des  Transportgreifers  fur  eine  ganze 
Umdrehung  motorisch  antreibbar  ist,  wobei  die 
Antriebs-  und  Steuereinrichtung  eine  in  Abhan- 
gigkeit  von  der  Stellung  des  Kurbelzapfens 
wirksame  Einrichtung  fur  den  Transportgreifer 
aufweist,  welche  dessen  Vor-  und  Rucklaufbe- 
wegung  uber  einen  den  Endstellungen  des 
Transportgreifers  zugeordneten  Drehwinkelbe- 
reich  bei  umlaufendem  Kurbelzapfen  verzo- 
gert,  dadurch  gekennzeichnet, 

-  dal3  der  Kurbelzapfen  (37)  der  Koppel 
(39)  in  eine  Fuhrungskulisse  (35)  form- 
schlussig  eingreift,  die  an  einer  von  der 
Kurbelwelle  antreibbaren  Kurbelscheibe 
(29)  radial  zu  deren  Drehachse  (33)  ver- 
laufend  angeordnet  ist, 

-  dal3  der  Kurbelzapfen  (37)  ferner  in  eine 
in  seiner  Umlaufebene  ortsfest  angeord- 
nete,  in  sich  geschlossene  Steuernut  (42) 
eingreift, 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet, 

30  -  dal3  an  der  Kurbelscheibe  (29)  ein  erster 
und  ein  zweiter  Steuernocken  (71  bzw. 
70)  angeordnet  sind, 

-  dal3  der  Transportgreifer  (24)  eine  Grei- 
ferbacke  (56)  besitzt,  die  durch  die  An- 

35  triebs-  und  Steuereinrichtung  relativ  zu 
einer  Gegenflache  (57)  des  Greifers  (24) 
zwischen  einer  Greifstellung  fur  das 
Festklemmen  von  in  der  Anfangsstellung 
vom  Transportgreifer  (24)  ubernomme- 

40  nen  Blattern  (7)  an  der  Gegenflache  (57) 
und  einer  Offenstellung  zum  Freigeben 
transportierter  Blatter  (7)  beweglich  ist, 

-  dal3  die  Greiferbacke  (56)  mittels  einer 
Federanordnung,  die  als  Kippsprungwerk 

45  ausgebildet  ist,  zwischen  einer  ersten 
Stellung  und  einer  zweiten  Stellung  urn- 
schaltbar  ist,  in  denen  es  mit  seiner 
Sprungfeder  (59)  die  Greiferbacke  (56)  in 
die  Offenstellung  bzw.  in  die  Greifstel- 

50  lung  vorspannt  und 
-  dal3  das  Kippsprungwerk  im  Bewegungs- 

weg  der  zum  Umschalten  des  Kipp- 
sprungwerks  in  eine  erste  bzw.  zweite 
Stellung  dienenden  Steuernocken  (70 

55  bzw.  71)  angeordnet  ist. 

4.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
3,  dadurch  gekennzeichnet,  dal3  die  Koppel 

7 
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(39)  Teil  eines  Viergelenkgetriebes  ist,  das 
eine  mit  ihr  verbundene  Schwinge  (19),  die  an 
ihrem  freien  Ende  am  Transportgreifer  (24)  an- 
gelenkt  ist,  und  einen  im  Abstand  von  der 
Schwinge  am  Transportgreifer  (24)  angelenk- 
ten  zusatzlichen  Lenker  (20)  besitzt,  dessen 
vom  Transportgreifer  (24)  abgekehrter  Endbe- 
reich  mit  gestellfester  Schwenkachse  (17) 
schwenkbar  gelagert  ist. 

5.  Vorrichtung  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dal3  der  Transportgreifer  (24)  mittels 
Stift-Schlitz-Verbindungen  (47,  49,  50,  51)  fur 
eine  begrenzte  Kippbewegung  relativ  zu  der 
Schwinge  (19)  und  dem  Lenker  (20)  an  diesen 
angelenkt  ist  und  dal3  eine  den  Greifer  (24)  in 
eine  Endstellung  der  Stift-Schlitz-Verbindungen 
vorspannende  Feder  (53)  vorgesehen  ist. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dal3  eine  Ubersteuereinrichtung  (87), 
vorhanden  ist,  mittels  deren  der  Transportgrei- 
fer  (24)  in  Abhangigkeit  von  den  von  ihm  bei 
den  Vorlauf-  und  Rucklaufbewegungen  einge- 
nommenen  Stellungen  gegen  die  Wirkung  der 
an  ihm  angreifenden  Feder  (53)  kippbar  ist. 

7.  Vorrichtung  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dal3  der  Transportgreifer  (24)  durch 
die  Feder  (53)  entgegen  der  Richtung  der  Vor- 
laufbewegung  kippbar  ist. 

Revendicatlons 

1.  Dispositif  d'acheminement  de  feuilles  compor- 
tant  un  doigt  de  prehension  (24)  et  un  moyen 
d'entraTnement  et  de  commande  lequel  com- 
prend  un  axe  de  manivelle  (37)  qui  est  raccor- 
de  par  articulation  au  doigt  de  prehension  via 
un  element  de  couplage  (39)  pour  amener  le 
doigt  de  prehension  (24)  a  effectuer  des  mou- 
vements  aller  et  retour  entre  une  position  initia- 
le  et  une  position  d'extremite,  I'arbre  de  mani- 
velle  de  I'axe  de  manivelle  etant  entraTnable 
par  un  moteur  sur  la  totalite  d'une  revolution 
pendant  chaque  cycle  de  mouvement  du  doigt 
de  prehension  (24)  qui  est  constitue  d'un  mou- 
vement  aller  et  d'un  mouvement  retour  et  le 
moyen  d'entraTnement  et  de  commande  com- 
prenant  un  moyen  (42,  75,  77)  pour  le  doigt  de 
prehension  (24)  qui  se  deplace  en  fonction  de 
la  position  de  I'axe  de  manivelle  (37)  et  retarde 
ses  mouvements  aller  et  retour  sur  une  plage 
angulaire  associee  aux  positions  d'extremite 
du  doigt  de  prehension  (24)  pendant  la  rotation 
de  I'axe  de  manivelle  (37),  caracterise  en  ce 
que 

-  I'axe  de  manivelle  (37)  de  I'element  de 
couplage  (39)  met  en  prise  nettement 
une  fente  de  guidage  (35)  qui  est  dispo- 
see  dans  un  disque  de  manivelle  (29) 

5  entraTnable  par  I'arbre  de  manivelle  et 
est  place  dans  une  direction  radiale  par 
rapport  a  I'axe  de  rotation  (33)  dudit  dis- 
que, 

-  I'axe  de  manivelle  (37)  engage  egale- 
io  ment  une  rainure  de  commande  fermee 

(42)  qui  est  disposee  de  maniere  fixe 
dans  son  plan  de  rotation, 

-  la  rainure  de  commande  (42)  comporte 
deux  sections  a  came  diametralement 

is  opposees  comportant  des  plages  angu- 
laires  (75  et  77,  respectivement)  qui  sont 
concentriques  autour  d'un  axe  d'une  arti- 
culation  (43)  sur  le  cote  mene  de  I'ele- 
ment  de  couplage  (39), 

20  -  la  distance  radiale  de  I'axe  de  manivelle 
a  partir  de  I'axe  (33)  de  I'arbre  de  mani- 
velle  peut  etre  ajustee  au  moyen  des 
sections  a  came  associees  aux  plages 
angulaires  (75  et  77,  respectivement)  de 

25  la  rainure  de  commande  (42),  de  sorte 
qu'un  mouvement  neutre  de  I'element  de 
couplage  (39)  soit  produit  ce  qui  entraTne 
I'arret  du  mouvement  pivotant  du  doigt 
de  prehension  (24),  et 

30  -  les  plages  angulaires  (75  a  77,  respecti- 
vement)  de  la  rainure  de  commande  (42) 
qui  amene  le  doigt  de  prehension  (24)  a 
etre  arrete  sont  situees  en  amont  et  des 
positions  de  points  morts  contigues  aux 

35  positions  finales  du  doigt  de  prehension 
(24). 

2.  Dispositif  selon  la  revendication  1,  caracterise 
en  ce  que  I'axe  de  manivelle  (37)  est  monte 

40  sur  un  element  coulissant  qui  est  guide  dans 
une  fente  de  guidage  (35)  du  disque  de  mani- 
velle  (29). 

3.  Dispositif  selon  la  revendication  1  ou  2,  carac- 
45  terise  en  ce  que 

-  des  premiere  et  seconde  parties  de 
came  (71  et  70,  respectivement)  sont 
disposees  sur  le  disque  de  manivelle 
(29), 

50  -  le  doigt  de  prehension  (24)  comporte  un 
element  de  patte  (56)  qui  est  deplagable 
par  le  moyen  d'entraTnement  et  de  com- 
mande  par  rapport  a  une  contre  surface 
(57)  du  doigt  de  prehension  (24)  contre 

55  une  position  de  serrage,  dans  laquelle 
les  feuilles  (7)  prelevees  par  le  doigt  de 
prehension  (24)  dans  sa  position  initiale 
sont  serrees  contre  la  contre  surface  (57) 
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et  une  position  ouverte  dans  laquelle  les 
feuilles  transporters  (7)  sont  relachees, 

-  I'element  de  patte  (56)  est  commutable 
au  moyen  d'une  disposition  de  ressort 
sous  la  forme  d'un  mecanisme  a  fran-  5 
chissement  d'equilibre  entre  une  premie- 
re  position  et  une  seconde  position  dans 
laquelle  son  ressort  (59)  sollicite  I'ele- 
ment  de  serrage  (56)  vers  sa  position 
ouverte  et  sa  position  de  serrage,  res-  10 
pectivement,  et 

-  le  mecanisme  a  franchissement  d'equili- 
bre  est  dispose  dans  le  trajet  de  depla- 
cement  des  parties  a  came  (70  et  71, 
respectivement)  qui  servent  a  commuter  is 
le  mecanisme  a  franchissement  d'equili- 
bre  vers  sa  premiere  et  sa  seconde  posi- 
tion,  respectivement. 

4.  Dispositif  selon  I'une  quelconque  des  revendi-  20 
cations  1  a  3,  caracterise  en  ce  que  I'element 
de  couplage  (39)  est  une  partie  d'un  quadrila- 
tere  articule  qui  comprend  un  bras  de  levier 
(19)  raccorde  audit  element  de  couplage  et 
articule  a  son  extremite  libre  au  doigt  de  pre-  25 
hension  (24)  et  un  levier  supplemental  (20) 
qui  est  articule  au  doigt  de  prehension  (24)  a 
une  certaine  distance  a  partir  dudit  bras  de 
levier  et  dont  la  section  d'extremite  opposee 
au  doigt  de  prehension  (24)  est  montee  pour  30 
mouvement  pivotant  autour  d'un  tourillon  fixe 
(17). 

5.  Dispositif  selon  la  revendication  4,  caracterise 
en  ce  que  le  doigt  de  prehension  (24)  est  35 
articule  au  bras  de  levier  (19)  et  au  levier  (20) 
au  moyen  de  connexions  a  broche  et  lente 
(47,  49,  50,  51)  de  fagon  a  pouvoir  effectuer 
un  mouvement  basculant  limite  par  rapport  au- 
dit  bras  de  levier  et  audit  levier  et  en  ce  qu'un  40 
ressort  (53)  est  prevu  qui  sollicite  le  doigt  de 
prehension  (24)  vers  une  position  d'extremite 
des  connexions  a  broche  et  lente. 

6.  Dispositif  selon  la  revendication  5,  caracterise  45 
en  ce  qu'un  mecanisme  de  rattrapage  (87)  est 
prevu  au  moyen  duquel,  le  doigt  de  prehen- 
sion  (24)  peut  etre  bascule  en  reponse  aux 
positions  prises  par  celui-ci  pendant  ses  mou- 
vements  aller  et  retour  en  opposition  a  Taction  so 
du  ressort  (53)  par  laquelle  il  est  sollicite. 

7.  Dispositif  selon  la  revendication  6,  caracterise 
en  ce  que  le  doigt  de  prehension  (24)  peut 
etre  bascule  par  le  ressort  (53)  en  opposition  a  55 
la  direction  de  son  mouvement  aller. 
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