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Description 

The  invention  relates  to  a  method  and  an  ap- 
paratus  for  separating  sheets  one  by  one  from  a 
pile  of  stacked  sheets  and  feeding  the  thus  sepa- 
rated  sheets  according  to  the  first  portions  of  claim 
1  and  7,  respecttively.  Such  an  apparatus  can  be 
used  in  copying  machines  or  printers  in  which  a 
rapid  and  sure  separation  and  feeding  of  the  sheets 
is  required. 

In  such  an  equipment  as  a  copying  machine  or 
a  printer  which  contains  a  pile  of  sheets,  it  is 
required  to  pick  or  take  out  the  sheets  one  by  one 
from  the  pile  of  sheets  and  to  convey  the  take-out- 
sheets  to  a  predetermined  position  such  as  a  print- 
ing  section.  A  typical  sheet  feeding  apparatus  for 
this  purpose  has  been  disclosed  in  the  US-A-4  678 
176,  where  a  vacuum-feeding  device  is  arranged 
above  the  pile  of  sheets  and  a  compressed  air 
plenum  chamber  is  provided  adjacent  to  the  pile  of 
sheets.  In  said  sheet  feeding  apparatus,  the  upper- 
most  sheet  of  the  piled  sheets  is  floated  up  by  air 
jet  discharged  from  the  compressed  air  plenum 
chamber,  drawn  or  attracted  and  conveyed  by  the 
vacuum-feeding  device.  The  vacuum-feeding  de- 
vice  includes  a  vacuum  chamber  and  an  endless 
belt  running  around  this  vacuum  chamber,  and  the 
endless  belt  is  formed  with  a  plurality  of  apertures 
for  drawing  the  sheet  through  a  negative  pressure 
in  the  vacuum  chamber.  An  improved  air  knife  is 
provided  for  separating  an  upper  portion  of  the 
sheet  pile  as  a  whole  and  includes  horizontal  air 
nozzles  and  other  air  nozzles  for  converging  the  air 
flow  from  the  horizontal  nozzles. 

The  sheet  feeding  apparatus  of  this  kind  have 
also  disclosed  in  JP-A-62-1  1  1844  and  62-111845, 
in  each  of  which  the  conveying  belt  is  divided  into 
several  sections  with  ribs  interposed  between  these 
sections,  and  a  hopper  on  which  the  sheets  are 
stacked  is  provided  with  claws  for  preventing  more 
than  two  sheets  from  being  taken  out  at  once. 

Further  the  JP-A-62-93130  teaches  taking-out 
of  a  sheet  from  the  lowest  portion  of  a  sheet  pile 
by  using  a  vacuum-feeding  apparatus  which  is 
similar  to  those  disclosed  in  the  above-mentioned 
publications. 

Similarly  the  JP-A-62-43141  discloses  a  feed- 
ing  device  which  includes  a  vacuum  chamber  and 
a  conveying  belt  cooperative  with  the  vacuum 
chamber,  and  in  which  a  sheet  is  drawn  by  the  belt 
through  a  negative  pressure  in  the  vacuum  cham- 
ber  and  conveyed  by  the  belt.  In  Fig.  6  of  this 
publication  and  the  associated  description,  it  has 
been  taught  that  the  conveying  belt  is  driven  inter- 
mittently  and  formed  with  a  plurality  of  through 
holes  which  are  arranged  over  the  length  corre- 
sponding  to  one  stroke  of  the  intermittent  drive 
motion. 

It  is  desirous  that  various  sheets  can  be  surely 
separated  and  fed  regardless  of  their  kinds  and 
thicknesses,  because  the  sheets  used  in  copying 
machines  or  printers  have  been  diversified.  It  is 

5  also  desired  to  decrease  the  time  period  required 
for  the  sheet  separation  and  feeding  for  achieving 
more  rapid  operation  of  such  an  equipment  as 
copying  machine  or  printer. 

In  the  US-A-4  699  369  a  sheet  separating  and 
io  feeding  apparatus  is  disclosed  comprising  means 

for  separating  the  uppermost  sheet  from  piled 
sheets  and  means  for  vacuum-attracting  said  sepa- 
rated  uppermost  sheet  to  feed  the  same  has  been 
disclosed.  The  separating  means  includes  main 

75  nozzles  and  first  auxiliary  nozzles  for  blowing  air  to 
the  sheets  in  an  upper  portion  of  the  piled  sheets 
horizontally  and  obliquely  from  a  lower  side  there- 
of,  respectively,  to  float  up  the  sheets  in  the  upper 
portion  of  said  piled  sheets  and  separate  the  same 

20  from  one  another.  Second  auxiliary  nozzle  are  pro- 
vided,  for  introducing  air  jet  between  said  upper- 
most  sheet  attracted  onto  said  vacuum  feeding 
means  and  a  second  sheet  and  subsequent  sheets. 

The  GB-A-2  041  887  disclose  a  separating  and 
25  feeding  device  for  feeding  sheets  from  a  stack  or  a 

sheet  pile  in  timed  sequence,  comprising  an  inter- 
mittently  driven  single  endless  belt  as  feeding 
means  divided  in  perforated  and  plain  portions. 
Above  the  lower  feeding  part  of  said  endless  belt  it 

30  is  disposed  a  suction  chamber  which  is  divided  into 
two  substantially  equal  sections  by  a  dividing  wall. 
A  gate  is  provided  at  the  top  of  the  front  wall 
forming  a  gap  to  the  endless  belt  for  passing  only 
the  upperst  sheet  of  the  stack. 

35  An  object  of  the  invention  is  to  provide  an 
apparatus  for  separating  and  feeding  sheets  which 
can  surely  and  rapidly  separate  a  sheet  from  a  pile 
of  sheets  and  convey  the  same  regardless  of  kind 
and  thickness  of  the  sheet.  The  main  embodiment 

40  of  such  apparatus  is  disclosed  in  Claim  1  . 
Another  object  of  the  present  invention  is  to 

provide  a  method  which  make  it  possible  to  sepa- 
rate  a  sheet  from  a  pile  of  sheets  and  feed  the 
same  surely  and  rapidly.  The  method  is  disclosed 

45  in  Claim  7. 
For  achieving  the  above-mentioned  objects,  in 

the  present  invention,  air  is  caused  to  blow  horizon- 
tally  and  upwardly  towards  an  upper  portion  of  the 
piled  sheets,  and  further  air  jet  is  introduced  be- 

50  tween  the  uppermost  sheet  and  a  subsequent 
sheet  of  the  piled  sheets.  In  consequence,  the 
sheets  in  the  upper  portion  of  the  pile  are  floated 
upwards  and  separated  from  one  another,  and  the 
second  sheet  just  below  the  uppermost  sheet  and 

55  following  sheets  are  forced  downwards,  thereby 
making  it  possible  to  surely  separate  the  upper- 
most  sheet.  Further,  regarding  the  sheet  feeding 
action,  the  operation  of  sheet  taking-out  means 
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until  it  begins  to  take  out  a  next  sheet  after  having 
taken  out  one  sheet,  or  the  operation  having  no 
influence  on  the  taking-out  of  the  sheets  is  speed- 
ed  up,  so  that  the  time  period  required  for  the 
feeding  of  sheet  can  be  reduced  or  the  sheet 
taking-out  means  may  stop  once  before  the  opera- 
tion  for  picking  the  next  sheet  to  surely  take  out  the 
same. 

According  to  the  present  invention,  a  sheet 
separating  and  feeding  apparatus  has  a  device  for 
separating  an  uppermost  sheet  from  piled  sheets, 
and  a  device  for  vacuum-attracting  the  separated 
uppermost  sheet  to  feed  the  same,  this  separating 
device  includes  main  nozzle  means  and  first  auxil- 
iary  nozzle  means  causing  air  to  blow  horizontally 
and  obliquely  to  an  upper  portion  of  the  piled  sheet 
from  a  lower  side  thereof,  respectively,  for  floating 
and  separating  the  sheets  in  the  upper  portion  of 
the  piled  sheets  from  one  another,  and  second 
auxiliary  nozzle  means  introducing  air  jet  between 
the  uppermost  sheet  and  the  sheet  just  below  the 
uppermost  sheet  for  forcing  the  second  and  subse- 
quent  sheets  downwards.  With  this  arrangement, 
the  sheets  at  the  upper  portion  of  the  pile  are 
raised  upwards  while  being  separated  from  one 
another.  Further,  the  air  jet  from  the  second  auxil- 
iary  nozzle  means  forces  the  second  and  subse- 
quent  sheets  downwards,  thereby  assuring  the  sep- 
aration  of  the  uppermost  sheet. 

According  to  another  facet  of  the  invention, 
there  is  provided  a  method  of  separating  an  upper- 
most  sheet  from  piled  sheets  by  means  of  a  sepa- 
rating  device,  vacuum-attracting  the  uppermost 
sheet  by  means  of  a  movable  feeding  device  for 
transferring  the  sheet  to  a  conveying  device, 
wherein  the  separating  device  causes  compressed 
air  to  blow  toward  an  upper  portion  of  the  piled 
sheets,  and  the  vacuum-feeding  device  has  a  plu- 
rality  of  holes  provided  in  a  part  of  the  device  for 
communicating  intermittently  with  a  vacuum 
source.  This  method  comprises  the  steps  of  locat- 
ing  the  vacuum-feeding  device  at  a  position  where 
leading  ones  of  the  holes  relative  to  a  feeding 
direction  of  the  sheet  are  substantially  aligned  with 
the  front  edges  of  the  piled  sheets;  operating  the 
separating  and  vacuum-feeding  devices  to  separate 
the  uppermost  sheet  and  draw  the  same  to  the 
vacuum-feeding  device;  moving  the  vacuum-feed- 
ing  device  on  which  the  uppermost  sheet  has  been 
attracted,  at  the  substantially  same  speed  as  that  of 
the  conveying  device;  moving  the  vacuum-feeding 
device  at  a  higher  speed,  after  the  sheet  drawn  by 
the  vacuum-feeding  device  has  reached  the  con- 
veying  device  and  communication  between  the 
holes  and  the  vacuum  source  has  been  substan- 
tially  ceased;  and  moving  again  the  vacuum-feed- 
ing  device  at  the  substantially  same  speed  as  that 
of  the  conveying  device,  when  the  vacuum-feeding 

device  comes  at  the  above-mentioned  position. 
According  to  this  method,  the  sheets  are  surely 

transferred  to  the  conveying  device  by  means  of 
the  vacuum  feeding  device,  and  a  period  of  time 

5  for  the  operation  having  no  influence  on  the  feeding 
of  the  sheets  can  be  shortened,  resulting  in  a  rapid 
separation  and  feeding  of  the  sheets.  Further,  the 
vacuum-feeding  device  may  stop  at  the  above- 
mentioned  position  every  cycle  of  operation  by 

io  utilizing  the  spare  time  which  is  provided  by  the 
shortened  operation.  In  this  case,  since  the  motion 
of  the  feeding  device  is  stopped,  the  sheet  can  be 
surely  drawn  or  attracted,  and  since  the  sheet  is 
securely  attracted  with  the  front  edge  thereof 

is  aligned  with  the  leading  holes  of  the  vacuum-feed- 
ing  device,  the  compressed  air  flow  from  the  sepa- 
rating  device  can  be  strengthened  for  performing 
the  separation  of  the  uppermost  sheet  more  surely. 

20  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  above-described  and  other  objects,  fea- 
tures  and  advantages  will  become  clear  from  the 
description  and  the  appended  claims,  which  de- 

25  scription  will  be  made  below  with  reference  to  the 
accompanying  drawings.  All  the  drawings  show 
embodiments  of  the  present  invention,  wherein: 

Fig.  1  is  a  perspective  view  of  a  sheet  separat- 
ing  and  feeding  apparatus  according  to  a  first 

30  embodiment  of  the  invention; 
Fig.  2  is  a  sectional  view  of  an  essential  portion 
of  the  apparatus  shown  in  Fig.  1; 
Fig.  3  is  a  front  view  of  a  compressed  air 
chamber  used  in  the  device  shown  in  Fig.  1; 

35  Figs.  4  to  6  are  illustrations  for  explaining  the 
function  of  the  compressed  air  chamber  used  in 
the  apparatus  shown  in  Fig.  1; 
Fig.  7  shows  the  condition  of  the  piled  sheets 
shown  in  Fig.  6  as  viewed  from  the  compressed 

40  air  chamber  side; 
Fig.  8  is  a  sectional  view  showing  a  separating 
and  feeding  apparatus  according  to  another  em- 
bodiment  of  the  invention; 
Figs.  9  to  11  are  illustrations  for  explaining  the 

45  function  of  the  apparatus  shown  in  Fig.  8; 
Fig.  12  shows  a  rotation  speed  pattern  of  the 
separation  belt  in  the  apparatus  shown  in  Fig.  8; 
Fig.  13  is  a  perspective  view  of  a  sheet  separat- 
ing  and  feeding  apparatus  according  to  still  an- 

50  other  embodiment  of  the  invention,  and 
Figs.  14  to  19  are  illustrations  for  explaining  the 
function  of  the  apparatus  shown  in  Fig.  13. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
55  EMBODIMENTS 

Embodiments  of  the  present  invention  will  be 
described  below  with  reference  to  the  accompany- 
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ing  drawings. 
Referring  to  Figs.  1  to  3,  the  sheet  separating 

and  feeding  apparatus  according  to  the  first  em- 
bodiment  of  the  invention  includes  a  hopper  20  for 
accommodating  sheets,  and  a  vacuum-feeding  de- 
vice  30  and  a  compressed  air  plenum  chamber  7 
both  of  which  are  located  adjacent  to  this  hopper. 

The  hopper  20  includes  an  elevator  10  on 
which  a  plurality  of  sheets  14  are  piled  up.  The 
elevator  10  is  disposed  between  a  pair  of  side 
plates  13,  only  one  of  which  is  illustrated  in  the 
drawings.  A  first  motor  61  serving  as  a  driving 
source  is  connected  with  the  elevator  10  to  drive 
the  same  upwards  and  downwards  along  the  side 
plates  13.  The  separating  and  feeding  apparatus 
further  includes  a  central  processing  unit  60  and  a 
sensor  59  for  detecting  the  position  of  the  upper- 
most  surface  of  the  piled  sheets  14.  The  central 
processing  unit  60  is  adapted  to  output  signals  for 
controlling  the  start  or  stop  of  the  first  motor  61, 
when  it  receives  signals  from  the  sensor  59.  By 
this  arrangement,  the  elevator  10  is  so  operated  as 
to  locate  the  upper  end  of  the  sheets  14  at  a 
constant  height. 

The  rear  edges  of  the  sheets  14  piled  in  the 
hopper  20  are  trued  up  by  means  of  a  rear  end 
guide  plate  11,  while  the  front  edges  of  the  same 
are  trued  up  by  means  of  a  front  end  guide  plate 
12. 

The  compressed  air  plenum  chamber  7  is  dis- 
posed  opposite  to  the  front  edges  of  the  sheets  14. 
On  a  side  of  this  compressed  air  plenum  chamber 
7  facing  the  sheets  14,  there  are  provided,  as 
shown  in  Fig.  2,  main  nozzles  16,  first  auxiliary 
nozzles  15,  and  second  auxiliary  nozzles  17  for 
releasing  compressed  air  to  separate  an  upper 
portion  of  the  piled  sheets  14.  The  compressed  air 
plenum  chamber  7  is  connected  with  an  exhaust 
port  51  of  a  air  supply  source  51  such  as  a  blower 
through  a  blast  pipe  8  for  supply  of  air.  This  air 
supply  source  51  is  operative  under  the  control  of 
central  processing  unit  60. 

The  vacuum-feeding  device  30  is  provided  for 
drawing  or  attracting  the  uppermost  one  of  the 
sheets  piled  in  the  hopper  20  and  for  feeding  the 
same.  This  device  30  includes,  as  shown  in  Fig.  2, 
an  endless  belt  3  which  is  wound  around  a  drive 
roller  1  and  a  follower  roller  2  to  extend  substan- 
tially  in  parallel  with  the  sheets  14.  The  belt  30  is 
formed  at  a  part  thereof  with  a  plurality  of  suction 
holes  4,  and  a  vacuum  chamber  5  is  disposed 
within  the  wound  belt  3.  The  vacuum  chamber  5 
has  an  opening  provided  on  the  lower  side  thereof, 
and  is  connected  with  a  suction  port  52  of  the  air 
supply  source  50  through  a  discharge  pipe  6, 
thereby  attracting  the  sheet  14  by  means  of  a 
negative  pressure  through  the  holes  4  of  the  end- 
less  belt  3. 

Although,  in  this  embodiment,  the  air  supply 
source  is  used  to  suck  air  in  the  vacuum  chamber 
5  and  to  deliver  the  sucked  air  to  the  compressed 
air  plenum  chamber  7,  separate  devices  such  as 

5  blowers  may  be  provided  for  the  vacuum  chamber 
and  the  compressed  air  plenum  chamber. 

Referring  to  Fig.  3,  the  main  nozzles  16  are 
located  respectively  at  both  upper  side  ends  of  the 
compressed  air  plenum  chamber  7  to  cause  air  to 

io  blow  horizontally  toward  the  upper  portion  of  the 
sheets  14  piled  in  the  hopper.  The  first  auxiliary 
nozzles  15  are  arranged  along  the  length  of  the 
chamber  7  in  heightwise  central  portions  thereof  to 
cause  air  to  blow  toward  the  upper  portion  of  the 

is  piled  sheets  14  from  the  lower  side  thereof.  The 
second  nozzles  17  are  arranged  between  the  main 
nozzles  16  in  upper  central  portions  of  the  plenum 
chamber  7,  and  cause  air  to  blow  toward  a  lower 
surface  of  the  separating  belt  3.  The  number,  cros- 

20  ssectional  areas  and  shapes  of  these  air  nozzles 
are  determined  in  consideration  of  the  pressure  of 
air  to  be  jetted. 

The  plural  suction  holes  4  of  the  endless  belt  3 
are  arrayed  in  a  transverse  direction  of  the  belt, 

25  and  plural  rows  of  the  holes  4  are  arranged  sub- 
stantially  over  a  half  of  the  peripheral  length  of  the 
endless  belt  3.  The  drive  roller  1  is  connected  to  a 
second  motor  62  which  is  rotated  or  stopped  under 
the  control  of  the  central  processing  unit  60.  The 

30  above-described  component  parts  are  secured  di- 
rectly  or  indirectly  to  the  side  walls  13  or  a  bottom 
plate  (not  shown)  of  the  separating  and  feeding 
apparatus.  At  the  downstream  side  of  the  vacuum- 
feeding  device  30,  there  is  arranged  a  conveying 

35  device  40  which  comprises,  as  shown  in  Fig.  2,  a 
guide  plate  41,  a  roller  43,  and  plural  conveyor 
belts  42  running  around  roller  43  to  convey  the 
sheets  separated  by  means  of  the  vacuum-feeding 
device  30. 

40  Referring  to  Figs.  4  to  6,  the  function  of  the 
above-mentioned  air  nozzles  of  the  compressed  air 
plenum  chamber  7  will  be  described  below. 

Fig.  4  shows  the  function  of  the  first  auxiliary 
air  nozzles  15.  When  air  jets  are  discharged 

45  through  the  upwardly  directed  first  auxiliary  nozzles 
15  toward  the  upper  portion  of  the  sheets  14  piled 
in  the  hopper,  several  sheets  in  the  upper  portion 
of  the  pile  are  raised  onto  the  separating  belt  3, 
thereby  making  a  wide  gap  between  the  raised 

50  sheets  and  the  remainder  of  the  piled  sheets.  Thus, 
a  part  of  the  piled  sheets  is  separated  from  the 
other. 

Fig.  5  shows  the  function  of  the  main  nozzles 
16,  in  addition  to  that  of  the  first  auxiliary  nozzles 

55  15.  The  several  sheets  14  which  have  been  raised 
onto  the  separating  belt  3  by  the  air  jets  from  the 
first  auxiliary  nozzles  15  are  further  separated  from 
one  another  by  the  air  jets  from  main  nozzles  16, 

4 
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thereby  forming  a  narrow  gap  between  adjacent 
sheets.  Further,  the  air  jets  from  the  main  nozzles 
16  force  the  piled  sheets  backward,  namely  in  a 
direction  opposite  to  that  of  feeding  of  the  sheets. 
In  consequence,  when  the  vacuum-feeding  device 
30  is  in  operation,  the  uppermost  sheet  14a  is 
attracted  to  the  separating  belt  3  through  the  suc- 
tion  holes  4,  and  a  narrow  gap  is  formed  between 
the  uppermost  sheet  14a  and  the  sheet  just  below 
the  uppermost  sheet  or  the  second  sheet  14b.  The 
amount  of  this  gap  varies  depending  on  vibration  of 
the  sheets  or  kind  of  the  sheet,  ad  some  portions 
of  these  two  sheets  possibly  contact  with  each 
other. 

Fig.  6  shows  the  function  of  the  upwardly  di- 
rected  second  auxiliary  nozzles  17  in  addition  to 
those  of  the  first  auxiliary  nozzles  15  and  the  main 
nozzles  16. 

The  air  jet  from  the  second  auxiliary  nozzles  17 
functions  to  widen  the  gap  between  the  uppermost 
sheet  14a  and  the  second  sheet  14b.  That  is,  the 
air  jets  from  the  second  auxiliary  nozzles  17  firstly 
collide  against  the  separating  belt  3  at  a  portion 
thereof  where  no  suction  hole  4  exists,  and  then 
flowback  in  directions  as  indicated  by  arrows  in  the 
drawing.  This  back  flowed  air  jets  force  the  second 
and  subsequent  sheets  downwardly  and  rearwar- 
dly.  As  a  result,  a  wise  gap  is  formed  between  the 
sheet  14a  and  the  sheet  14b,  and  the  separated 
sheets  including  the  sheet  14b  and  the  sheets 
below  the  sheet  14b  are  forced  against  the  rear 
guide  plate  11.  Fig.  7  shows  the  state  of  the  wide 
gap  formed  between  the  sheet  14a  and  the  sheet 
14b  as  viewed  from  the  compressed  air  plenum 
chamber  7. 

Subsequently,  the  separating  and  feeding  oper- 
ations  of  the  sheet  separating  and  feeding  appara- 
tus  according  to  the  first  embodiment  of  the  inven- 
tion  shown  in  Figs.  1  to  7  will  be  described. 

Firstly,  the  sheets  14  are  mounted  on  the  ele- 
vator  10  of  the  hopper  20. 

Next,  the  first  motor  61  is  started  in  response 
to  a  starting  trigger  signal  from  the  central  process- 
ing  unit  60  to  move  the  elevator  10  upwards.  In  the 
upward  motion  of  the  elevator,  when  the  uppermost 
one  of  the  sheets  piled  on  the  elevator  10  is 
detected  by  the  upper  end  detecting  sensor  59,  the 
first  motor  61  is  stopped  to  stop  the  elevator  10. 
The  sensor  59  is  always  detecting  the  height  of  the 
sheets  14  during  the  operation  of  the  separating 
and  feeding  apparatus,  and  the  elevator  10  is  so 
drived  as  to  always  keep  the  position  of  the  upper 
end  of  the  piled  sheets  at  a  predetermined  level 
even  when  the  sheets  are  being  separated  succes- 
sively. 

In  this  condition,  in  response  to  a  starting  sig- 
nal  from  the  central  processing  unit  60,  the  air 
supply  source  50  starts  operating,  and  the  second 

motor  62  also  starts  to  drive  the  separating  belt  3. 
As  a  result,  air  jets  are  discharged  from  the  main 
nozzles  16,  first  auxiliary  nozzles  15,  and  second 
nozzles  17  toward  the  upper  portion  of  the  sheets 

5  piled  in  the  hopper  20,  as  seen  in  Figs.  4  to  6. 
At  the  same  time,  the  air  in  the  vacuum  cham- 

ber  5  of  the  vacuum-feeding  device  30  is  ex- 
hausted. 

By  virtue  cf  the  functions  of  the  compressed  air 
io  plenum  chamber  7  and  the  vacuum-feeding  device 

30,  the  uppermost  sheet  14a  of  the  sheets  piled  in 
the  hopper  20  is  drawn  or  attracted  onto  the  sepa- 
rating  belt  3,  and  is  conveyed  from  the  hopper  as 
the  separating  belt  3  runs  round.  The  sheet  14a 

is  thus  taken  out  is  released  from  the  separating  belt 
3  as  the  suction  holes  4  thereof  become  out  of  the 
region  of  the  vacuum  chamber  5,  so  as  to  be 
conveyed  by  means  of  the  conveying  device  40 
which  is  arranged  downstream  of  the  vacuum-feed- 

20  ing  device  30.  In  this  taking-out  operation  of  the 
sheet  14,  since  the  air  jets  from  the  second  auxil- 
iary  nozzles  17  function  to  sufficiently  widen  the 
gap  between  the  uppermost  sheet  14a  and  the 
second  sheet  14b  and  to  force  downwards  and 

25  rearwards  the  second  and  subsequent  sheets,  the 
second  sheet  14b  is  not  carried  out  together  with 
the  uppermost  sheet  14a.  Thus,  during  the  sheet 
14a  is  passing  over  the  second  auxiliary  nozzles 
17,  the  above-mentioned  downwardly  directed 

30  force  is  acting  on  the  remainer  of  the  piled  sheets 
at  all  times,  thereby  preventing  any  contact  be- 
tween  the  sheet  14a  and  the  sheet  14b  and  as- 
suring  a  stable  separation.  When  the  separating 
belt  has  run  one  round,  the  effect  of  the  air  jets 

35  from  the  upwardly  directed  nozzles  17  comes  to 
lose  due  to  the  sucking  action  through  the  suction 
holes  4  in  the  belt  3,  and  the  second  sheet  14b  is 
attracted  onto  the  separating  belt  3.  The  time  pe- 
riod  required  for  attracting  the  second  sheet  14b 

40  onto  the  separating  belt  3  is  significantly  decreased 
by  the  suction  effect  through  the  suction  holes  4 
and  by  the  restitution  of  the  sheets  owing  to  the 
vanishment  of  the  downward  force  action  thereon, 
thereby  enabling  a  rapid  and  stable  separation  of 

45  the  sheets. 
Figs.  8  to  12  show  the  sheet  separating  and 

feeding  apparatus  according  to  a  second  embodi- 
ment  of  the  invention  thereinunder,  the  component 
parts  of  the  apparatus  identical  with  or  having  simi- 

50  lar  function  such  those  of  the  first  embodiment  will 
be  denoted  by  the  same  reference  numerals,  and 
detailed  description  of  such  component  parts  will 
be  omitted. 

In  this  embodiment,  the  apparatus  is  so  con- 
55  structed  that  the  moving  speed  of  the  separating 

belt  3  of  the  vacuum-feeding  device  30  during  the 
portion  of  the  belt  having  no  suction  holes  is  pass- 
ing  over  the  nozzles  of  the  compressed  air  plenum 

5 



9 EP  0  361  259  B1 10 

chamber  7  is  made  faster  than  that  of  the  convey- 
ing  device  40,  and  the  separating  belt  is  then 
stopped  for  a  short  period  of  time  when  the  next 
sheet  is  to  be  separated  and  attracted.  As  a  result, 
the  separating  belt  3  can  securely  attract  the  next 
sheet  when  the  separation  thereof  has  been  com- 
pleted,  thereby  performing  a  rapid  and  stable  sepa- 
ration  of  the  sheet.  For  this  end,  this  embodiment 
includes  encoders  64,  65  for  detecting  the  speeds 
of  the  conveying  device  40  and  the  separating  belt 
3.  The  structure  of  the  apparatus  according  to  the 
second  embodiment  is  identical  with  that  of  the  first 
embodiment  except  for  the  above. 

The  speed  control  of  the  separating  belt  in  the 
present  embodiment  will  be  described  below. 

In  this  embodiment,  the  stop  position  of  the 
separating  belt  3  when  the  apparatus  begins  to 
operate  is  so  set  that  the  leading  end  A  of  the  belt 
portion  where  the  suction  holes  4  are  formed  lies  at 
a  predetermined  position  Si  and  the  trailing  end  B 
of  that  belt  portion  lies  at  a  predetermined  position 
S2.  Stopping  the  belt  at  this  stop  position  may  be 
set,  for  instance,  by  arranging  means  for  detecting 
the  existence  of  the  suction  holes  4  at  the  positions 
Si  and  S2,  and  driving  the  separating  belt  3 
through  the  central  processing  unit  60  based  on 
signals  from  these  detecting  means.  The  length  of 
the  belt  portion  having  the  suction  holes  4  is  set  to 
be  equal  to  or  longer  than  the  length  which  is 
required  for  transferring  one  sheet  14  to  the  con- 
veying  device  40. 

The  conveying  speed  of  the  conveying  device 
40  is  detected  by  the  first  encoder  64  which  is 
connected  to  a  third  motor  63  for  driving  the  con- 
veyor  belts  42,  and  also  the  speed  of  the  separat- 
ing  belt  3  is  detected  by  the  second  encoder  65 
which  is  connected  to  a  second  motor  62  for  driv- 
ing  the  belt.  Signals  from  these  encoders  are  fed  to 
the  central  processing  unit  60. 

At  a  starting  of  the  operation  of  the  separating 
and  feeding  apparatus,  the  separating  belt  3  lies  at 
the  above-described  stop  position,  and  the  upper 
end  of  the  piled  sheets  14  is  leveled  at  a  predeter- 
mined  height  by  means  of  the  detector  59.  In  this 
state,  air  is  caused  to  blow  through  the  main  noz- 
zles  16  and  auxiliary  nozzles  15,  17  provided  on 
the  compressed  air  plenum  chamber  7,  and  the  air 
in  the  vacuum  chamber  5  is  exhausted,  so  that  the 
uppermost  sheet  14  of  the  pile  is  separated  and 
attracted  onto  the  separating  belt  3. 

Subsequently,  upon  receiving  a  start  trigger 
signal  from  the  central  processing  unit  60,  the 
second  motor  is  started  and  the  separating  belt  3 
starts  rotating  in  the  separating  and  feeding  direc- 
tion,  the  steady  speed  of  the  separating  belt  3  after 
acceleration  becomes  substantially  equal  to  the 
conveying  speed  V1  of  the  conveying  device  40 
which  is  arranged  downstream  of  the  separating 

apparatus. 
As  shown  in  Fig.  9,  when  the  trailing  end  B  of 

the  suction  holes  4  is  passing  over  the  vacuum 
chamber  5,  a  drawing  force  on  the  sheet  14 

5  through  the  suction  holes  4  becomes  diminished. 
Further,  since  the  friction  between  the  belt  portion 
having  no  suction  hole  4  and  the  sheet  14  is  small, 
there  arises  no  particular  problem  in  the  conveying 
operation  even  if  a  relatively  sliding  motion  is  caus- 

10  ed  therebetween. 
In  view  of  the  above,  when  the  trailing  end  B  of 

the  suction  holes  4  has  passed  over  the  vacuum 
chamber  5,  the  speed  of  the  separating  belt  3  is 
increased  to  a  speed  V2  which  is  faster  than  the 

15  sheet  conveying  speed  V1  of  the  conveying  device 
40,  thereby  making  it  possible  for  the  leading  end 
A  to  reach  the  above  described  position  Si  in  a 
shorter  time.  However,  the  operation  is  so  con- 
trolled  that  the  leading  end  A  of  the  belt  portion 

20  having  the  suction  holes  4  does  not  pass  the 
position  Si  before  the  rear  end  of  the  uppermost 
sheet  14a  has  passed  over  the  position  Si  . 

As  seen  in  Fig.  11,  when  the  leading  end  A  of 
the  suction  holes  4  reaches  the  position  Si  ,  the 

25  separating  belt  3  is  stopped,  and  during  this  stop- 
ping  period,  the  second  sheet  14b  is  drawn  onto 
the  belt  through  the  suction  holes  4.  These  speed 
controls  are  carried  out  by  the  central  processing 
unit  60  on  the  basis  of  the  speed  signals  from  the 

30  first  encoder  64  and  second  encoder  65. 
The  control  sequence  carried  out  by  the  central 

processing  unit  60  will  be  described  below,  with 
reference  to  Fig.  12,  in  terms  of  a  relation  between 
the  speed  of  the  belt  3  and  elapsed  time.  In  Fig. 

35  12,  the  axis  of  ordinates  represents  belt  speed  v 
and  the  axis  of  abscissas  represent  time  t. 

From  Fig.  12,  it  will  be  understood  that  the 
separating  action  of  the  sheet  14  is  carried  out 
every  period  of  time  tG  .  Until  time  ti  ,  the  separating 

40  belt  3  is  accelerated  to  speed  vi  ,  and  the  belt  is 
moved  at  the  constant  speed  vi  until  time  t2.  The 
belt  3  moves  until  time  t2  over  the  distance  which 
corresponds  to  the  area  indicated  with  hatch  lines 
in  the  drawing,  namely,  the  distance  from  the  point 

45  A  to  the  point  B  of  the  separating  belt  3. 
When  the  attracting  force  of  the  separating  belt 

3  for  the  sheet  14  has  almost  vanished,  the  sepa- 
rating  belt  is  accelerated  to  a  speed  v2  by  time  t3. 
then,  the  separating  belt  3  is  driven  to  be  decel- 

50  erated  from  time  t+  so  that  the  area  dotted  in  the 
drawing  corresponds  to  the  length  of  the  belt  por- 
tion  having  no  suction  hole  4  and  the  belt  3  stops 
at  time  t5  . 

From  time  fe  to  time  fe  ,  the  separating  belt  3  is 
55  kept  stopping,  and  during  this  period  of  time,  the 

separating  belt  attracts  the  next  sheet  14,  readying 
for  another  run  starting  at  time  fe  . 

6 
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By  repeating  the  above-described  operational 
sequence,  a  sufficient  period  of  time  fe-fe  can  be 
spared  for  picking  up  and  holding  the  sheet,  and  at 
the  same  time  a  rapid  separation  of  the  next  sheet 
14  can  be  carried  out. 

According  to  this  embodiment,  since  a  suffi- 
cient  time  for  attracting  and  holding  the  sheet  can 
be  provided  even  if  the  period  of  the  sheet  separat- 
ing  cycle  is  made  shorter,  a  highly  reliable  separa- 
tion  of  the  sheet  at  a  high  speed,  can  be  achieved. 

Referring  next  to  Figs.  13  to  19,  a  sheet  sepa- 
rating  and  feeding  apparatus  according  to  a  third 
embodiment  of  the  present  invention  will  be  de- 
scribed. 

The  apparatus  according  to  this  embodiment 
has  a  similar  structure  to  that  of  the  foregoing  first 
embodiment,  which  includes  such  component  parts 
of  the  hopper  20,  the  compressed  air  plenum 
chamber  7,  the  vacuum-feeding  device  30  and  the 
central  processing  unit  (not  shown),  and  further 
comprises  a  guide  101  provided  above  the  hopper 
20  and,  instead  of  the  commonly  used  air  supply 
source,  an  air  exhausting  device  103  and  an  air 
supply  source  102  such  as  blowers  which  are 
separately  provided  for  the  vacuum-feeding  device 
30  and  the  compressed  air  plenum  chamber  7, 
respectively.  The  guide  101  is  for  preventing  the 
sheets  14  from  excessively  floating  up  to  enhance 
the  separation  effect.  The  exhausting  device  103  is 
connected  to  the  vacuum  chamber  5  through  an 
exhaust  pipe  105,  while  the  air  supply  device  102 
is  connected  to  the  compressed  air  plenum  cham- 
ber  7  through  an  air  supply  pipe  104.  Although,  in 
Fig.  13,  the  second  motor  62  for  driving  the  sepa- 
rating  belt  is  disposed  in  the  opposite  side  of  the 
belt  to  that  in  Fig.  1,  it  has  the  same  function  and 
drives  the  separating  belt  in  the  same  direction  as 
is  in  the  preceding  embodiments. 

The  separating  belt  3  of  the  vacuum-feeding 
device  30  is  controlled  to  run  one  round  every 
feeding  of  one  sheet  14  as  is  in  the  preceding 
embodiments,  and  when  stopping  to  lie  always  at  a 
position  where  a  constant  positional  relation  is  es- 
tablished  between  the  suction  holes  4  and  the 
sheets  14.  This  positional  relation  is,  however, 
somewhat  different  from  that  in  the  second  em- 
bodiment,  and  will  be  described  below  as  well  as 
the  control  process  of  the  operating  with  reference 
to  Figs.  14  to  19. 

Fig.  14  shows  the  sheet  separating  and  feeding 
apparatus  in  the  initial  state  thereof  before  opera- 
tion.  In  this  state,  the  upper  end  of  the  piled  sheets 
14  has  been  leveled  at  a  predetermined  height  by 
means  of  the  detection  of  the  sensor  59.  And,  the 
separating  belt  3  is  so  positioned  that  the  leading 
portion  of  the  suction  holes  4  provided  over  a 
substantially  half  of  the  peripheral  length  of  the  belt 
lie  at  a  position  M  which  is  somewhat  rearward, 

with  respect  to  the  direction  of  feeding  of  the  sheet, 
of  the  front  edges  of  the  sheets  on  the  hopper  20. 

Figs.  15  to  19  show  the  progress  of  separating 
one  sheet  14  and  feeding  the  same  to  the  convey- 

5  ing  device  arranged  downstream  of  the  separating 
and  feeding  apparatus.  In  the  stage  shown  in  Fig. 
15,  the  vacuum-feeding  device  30  and  the  com- 
pressed  air  plenum  chamber  7  are  in  operation 
under  the  control  of  the  central  processing  unit  60, 

io  and  an  upper  portion  of  the  piled  sheets  14  is 
separated  owing  to  the  air  jets  discharged  through 
the  various  nozzles  of  the  compressed  air  plenum 
chamber  7.  When  the  uppermost  sheet  14  has 
been  separated  and  floated  up,  it  is  attracted  onto 

is  the  separating  belt  3  through  the  suction  holes  4 
by  the  negative  pressure  in  the  vacuum  chamber  5. 
At  this  time,  since  the  uppermost  sheet  14  is  in 
close  contact  with  the  separating  belt  3  with  the 
front  edge  F  of  the  sheet  drawn  by  the  suction 

20  holes  4  of  the  leading  row  at  the  position  M,  it 
suffers  no  influence  from  the  upward  air  jets  of  the 
auxiliary  nozzles  17.  On  the  other  hand,  the  second 
and  subsequent  sheets  are  separated  from  the 
uppermost  sheet  and  pushed  rearward  and  down- 

25  ward  by  the  air  jets  from  the  nozzles  17,  as  ex- 
plained  in  the  first  embodiment. 

Fig.  16  shows  the  state  of  the  separating  and 
feeding  apparatus  just  after  the  separating  belt  3 
begins  being  driven.  Although,  as  the  belt  3  moves, 

30  the  pressure  of  air  jets  from  the  auxiliary  nozzles 
17  acting  on  the  attracted  sheet  14  increases,  there 
occurs  no  relative  slip  between  the  sheet  and  the 
separating  belt  3,  because  the  front  edge  F  of  the 
sheet  is  securely  attracted  by  the  suction  holes  4. 

35  Incidentally,  in  the  stages  shown  in  Figs.  15 
and  16,  a  part  of  the  air  jets  from  the  upwardly 
directed  auxiliary  nozzles  17  may  come  into  be- 
tween  the  belt  portions  between  adjacent  suction 
holes  4  and  the  sheet  14.  In  consequence,  the  air 

40  flow  passing  between  the  sheet  14  attracted  onto 
the  separating  belt  3  and  the  following  sheet  be- 
comes  relatively  small  and  therefore,  the  gap  be- 
tween  them  is  also  relatively  small. 

On  the  other  hand,  when  the  sheet  14  has 
45  been  transferred  into  the  state  shown  in  Fig.  17, 

the  above-described  air  flow  entering  into  the  belt 
portions  between  adjacent  suction  holes  4  is  de- 
creased,  and  the  amount  of  the  air  flow  passing 
between  the  sheet  14  attracted  to  the  belt  and  the 

50  second  sheet  is  increased,  thereby  making  the  gap 
between  these  two  sheets  wider  and  effecting  a 
good  separation  of  the  sheet.  This  good  separation 
condition  is  maintained  also  in  the  stage  shown  in 
Fig.  18,  where  the  uppermost  sheet  has  completely 

55  taken  out  from  the  hopper  20. 
Fig.  19  shows  the  state  wherein  the  separating 

belt  has  been  further  driven  and  the  leading  por- 
tions  of  the  suction  holes  4  have  again  reached  a 
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position  above  the  sheets  14  on  the  hopper  20. 
When  some  of  the  suction  holes  4  come  into  the 
region  of  the  vacuum  chamber  5,  another  upper- 
most  sheet  14  is  raised  up  due  to  the  negative 
pressure  in  the  vacuum  chamber  5.  However,  until 
the  front  edge  of  this  sheet  14  is  attracted  onto  the 
separating  belt  3,  there  is  a  slip  between  the  sheet 
and  the  belt,  because  the  air  jets  from  the  com- 
pressed  air  plenum  chamber  7  are  flowing  between 
the  separating  belt  3  and  the  sheet  14.  Namely,  the 
sheet  14  continues  to  remain  in  the  hopper.  When, 
with  a  further  rotation  of  the  separating  belt,  the 
leading  portions  of  the  suction  holes  4  have 
reached  the  position  M  at  last,  the  separating  belt  3 
is  stopped  under  the  control  of  the  central  process- 
ing  unit  60.  In  this  state,  the  suction  holes  4  of  the 
leading  row  attract  the  front  edge  of  the  sheet  14. 

By  repeating  the  above-described  operation, 
the  sheets  are  separated  and  fed  one  by  one  from 
the  hopper.  According  to  this  embodiment,  since  a 
wide  air  gap  is  made  between  the  sheet  to  be 
taken  out  and  the  following  sheet  and  the  former 
sheet  is  securely  attracted  onto  the  separating  belt, 
it  is  possible  to  separate  the  sheets  with  a  high 
reliability  even  in  case  of  thick  sheets. 

Claims 

1.  A  sheet  separating  and  feeding  apparatus  in- 
cluding  means  (7,  51;  7,  102)  for  separating  an 
uppermost  sheet  (14a)  from  piled  sheets  (14), 
the  separating  means  (7,  51;  7,  102)  having 
main,  first  auxiliary  and  second  auxiliary  nozzle 
means  (16,  15,  17))  for  applying  compressed 
air  to  an  upper  portion  of  the  piled  sheets  (14) 
respectively  horizontally  and  obliquely  from  a 
lower  side  thereof  to  float  up  sheets  (14a,  14b) 
in  the  upper  portion  of  the  piled  sheets  (14) 
and  introduce  an  air  flow  between  the  upper- 
most  sheet  (14a)  and  a  second  sheet  (14b)  just 
below  the  uppermost  sheet  (14a)  to  separate 
them  from  each  other;  and  means  (30,  51;  30, 
103)  for  vacuum-attracting  and  feeding  the 
separated  uppermost  sheet  (14a),  comprising  a 
vacuum  chamber  (5)  disposed  above  the  piled 
sheets  (14)  and  an  endless  belt  means  (3) 
rotating  around  the  vacuum  chamber  (5)  sub- 
stantially  in  parallel  to  the  uppermost  sheet 
(14a),  said  endless  belt  means  (3)  being  pro- 
vided  with  a  plurality  of  through  holes  (4)  for 
communicating  with  the  vacuum  chamber  (5) 
to  attract  the  uppermost  sheet  (14a)  onto  the 
endless  belt  means  (3)  by  a  negative  pressure 
in  the  vacuum  chamber  (5), 
characterized  in  that 

-  said  endless  belt  means  (3)  is  a  single 
belt  having  a  portion  without  through 
holes  (4)  and 

-  said  second  auxiliary  nozzle  means  (17) 
is  arranged  to  direct  at  least  one  air  jet 
obliquely  from  below  to  said  single  end- 
less  belt  (3)  to  cause  the  air  jet  to  first 

5  collide  obliquely  against  said  belt  portion 
having  no  through  holes  (4)  and  then  flow 
rearwardly  between  the  uppermost  sheet 
(14)  attracted  onto  said  endless  belt  (3) 
and  the  second  sheet  (14b)  to  force  the 

io  second  (14b)  and  subsequent  sheets 
downwardly,  so  that  the  air  flow  from 
said  second  auxiliary  nozzle  means  (17) 
rebounds  from  the  unperforated  portion 
of  the  endless  belt  and  the  uppermost 

is  sheet  (14a)  is  vacuum  attracted  at  its 
leading  edge  to  the  portion  of  the  end- 
less  belt  (3)  provided  with  the  trough 
holes  (4). 

20  2.  An  apparatus  as  claimed  in  claim  1  ,  character- 
ized  in  that  said  second  auxiliary  nozzle  means 
includes  nozzles  (17)  disposed  over  a  region 
which  corresponds  to  a  width  of  said  endless 
belt  (3)  in  a  direction  transverse  to  a  sheet 

25  feeding  direction. 

3.  An  apparatus  as  claimed  in  claim  1  or  2, 
characterized  by  further  means  (60  -  65)  for 
detecting  positions  of  said  belt  portion  having 

30  the  through  holes  (4)  and  controlling  rotation  of 
said  endless  belt  (3)  to  move  said  endless  belt 
(3)  at  a  faster  speed  when  said  belt  portion 
having  no  through  hole  is  passing  over  said 
vacuum  chamber  (5)  than  when  said  belt  por- 

35  tion  having  the  through  holes  (4)  is  commu- 
nicating  with  said  vacuum  chamber  (5). 

4.  An  apparatus  as  claimed  in  claim  3,  character- 
ized  in  that  said  vacuum-attracting  and  feeding 

40  means  (30)  is  located  adjacent  to  a  conveying 
device  (40)  to  transfer  the  sheets  (14)  from 
said  endless  belt  (3)  to  said  conveying  device 
(40),  and  said  detecting  and  controlling  means 
(60  -  65)  rotates  said  endless  belt  (3)  at  a 

45  speed  substantially  equal  to  a  sheet  conveying 
speed  of  said  conveying  device  (40)  when  said 
belt  portion  having  the  through  holes  (4)  is 
communicating  with  said  vacuum  chamber  (5). 

50  5.  An  apparatus  as  claimed  in  claim  3  or  4, 
characterized  in  that  said  detecting  and  con- 
trolling  means  (60  -  65)  is  arranged  to  detect  a 
leading  end  (A)  of  said  belt  portion  having  the 
through  holes  (4)  at  a  position  (Si  )  which  sub- 

55  stantially  corresponds  to  front  edges  of  the 
piled  sheets  (14)  and,  when  detecting  said 
leading  end  (A),  once  stops  said  endless  belt 
(3)  to  allow  said  belt  (3)  to  surely  attract  the 

8 
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uppermost  sheet  (14a). 

6.  An  apparatus  as  claimed  in  claim  5,  character- 
ized  in  that  said  endless  belt  (3)  is  once  stop- 
ped  at  a  position  (M)  where  leading  ones  of 
said  through  holes  (4)  are  not  passing  over  a 
front  edge  (F)  of  the  uppermost  sheet  (14a)  so 
that  said  leading  through  holes  (4)  surely  at- 
tract  the  front  edge  (F)  of  the  uppermost  sheet 
(14a). 

7.  A  method  for  separating  and  feeding  an  upper- 
most  sheet  (14a)  from  piled  sheets  (14),  which 
comprises  the  steps  of:  applying  compressed 
air  to  an  upper  portion  of  the  piled  sheets  (14) 
respectively  horizontally  and  obliquely  from  a 
lower  side  thereof  to  float  sheets  (14a,  14b)  in 
the  upper  portion  of  the  piled  sheets  (14)  and 
introduce  an  air  flow  between  the  uppermost 
sheet  (14a)  and  a  second  sheet  (14b)  just 
below  the  uppermost  sheet  to  separate  them 
(14a,  14b)  from  each  other;  attracting  the  sepa- 
rated  uppermost  sheet  (14a)  onto  an  endless 
belt  means  (3)  adapted  to  move  over  the  piled 
sheets  (14)  by  means  of  a  negative  pressure 
which  is  intermittently  applied  to  the  upper- 
most  sheet  (14a)  through  plural  holes  (4) 
formed  through  the  endless  belt  means  (3); 
and  moving  the  endless  belt  means  (3)  to  feed 
the  uppermost  sheet  (14a), 
characterized  in  that 

-  the  endless  belt  means  is  a  single  belt 
(3)  with  a  portion  thereof  having  no 
through  holes  (4),  so  that  the  air  jet  can 
collide  against  this  portion  and  then  flows 
rearwardly, 

-  for  separating  the  uppermost  sheet  (14a) 
at  least  one  air  jet  will  applied  obliquely 
to  said  portion  of  the  single  endless  belt 
(3)  having  no  through  holes  (4),  so  that 
the  backflow  of  this  air  jet  will  introduce 
from  above  between  said  uppermost 
sheet  (14a)  and  said  second  sheet  (14b) 
to  force  said  second  and  subsequent 
sheets  downwardly  and 

-  the  uppermost  sheet  (14a)  will  be  vacu- 
um-attracted  at  its  leading  end  to  the 
perforated  portion  of  the  endless  belt  (3). 

8.  A  method  as  claimed  in  claim  7,  characterized 
by  detecting  positions  of  said  belt  portion  hav- 
ing  the  through  holes  (4)  and  controlling  move- 
ment  of  said  endless  belt  (3)  to  move  said 
endless  belt  (3)  at  a  faster  speed  when  said 
belt  portion  having  the  through  holes  (4)  is  not 
communicating  with  the  negative  pressure  than 
when  said  belt  portion  having  the  through 
holes  (4)  is  communicating  with  the  negative 

pressure. 

9.  A  method  as  claimed  in  claim  8,  characterized 
by  once  stopping  said  endless  belt  (3)  at  a 

5  position  (Si  ,  M)  where  leading  ones  of  said 
through  holes  (4)  are  substantially  aligned  with 
front  edges  of  the  piles  sheets  (14)  with  re- 
spect  to  a  direction  of  feeding  of  the  sheets 
(14)  to  surely  vacuum-attract  said  uppermost 

io  sheet  (14a). 

Patentanspruche 

1.  Vorrichtung  zum  Trennen  und  Zufuhren  von 
15  Blattem  mit  Mitteln  (7,  51;  7,  102)  zum  Tren- 

nen  eines  obersten  Blattes  (14a)  von  gestapel- 
ten  Blattem  (14),  die  Trennmittel  (7,  51;  7,  102) 
weisen  Haupt-,  erste  Zusatz-  und  zweite  Zu- 
satzdusenmittel  (16,  15,  17)  auf,  zum  Aufbrin- 

20  gen  von  verdichteter  Luft  auf  einen  oberen 
Abschnitt  der  gestapelten  Blatter  (14),  jeweils 
horizontal  und  schrag  von  unten,  zum  Anheben 
der  Blatter  (14a,  14b)  im  oberen  Bereich  der 
gestapelten  Blatter  (14)  und  zum  Einbringen 

25  einer  Luftstromung  zwischen  dem  obersten 
Blatt  (14a)  und  einem  zweiten  Blatt  (14b),  das 
sich  unmittelbar  unterhalb  dem  obersten  Blatt 
(14a)  befindet,  zum  Trennen  der  Blatter  von- 
einander,  und  Mitteln  (30,  51;  30,  103)  zum 

30  Ansaugen  und  Zufuhren  des  getrennten  ober- 
sten  Blatts  (14a),  mit  einer  Vakuumkammer  (5), 
die  uberhalb  der  gestapelten  Blatter  (14)  ange- 
ordnet  ist  und  einer  Endlosbandeinrichtung  (3), 
die  sich  im  wesentlichen  parallel  zum  obersten 

35  Blatt  (14a)  urn  die  Vakuumkammer  (5)  dreht, 
wobei  die  Endlosbandeinrichtung  (3)  mehrere 
Durchgangslocher  (4)  aufweist,  so  dal3  diesel- 
be  mit  der  Vakuumkammer  (5)  in  Verbindung 
steht,  zum  Ansaugen  des  obersten  Blatts  (14a) 

40  auf  die  Endlosbandeinrichtung  (3)  durch  einen 
Negativdruck  in  der  Vakuumkammer  (5), 
dadurch  gekennzeichnet,  dal3 

-  die  Endlosbandeinrichtung  (3)  aus  einem 
einzelnen  Band  aufgebaut  ist,  mit  einem 

45  Abschnitt  ohne  Durchgangslocher  (4) 
und 

-  das  zweite  Zusatzdusenmittel  (17)  so  an- 
geordnet  ist,  dal3  zumindest  ein  Luftstrahl 
schrag  von  unten  auf  das  einzelne  End- 

so  losband  (3)  gerichtet  wird,  zum  Verursa- 
chen,  dal3  der  Luftstrahl  zuerst  schrag 
mit  dem  Bandabschnitt  ohne  Durch- 
gangslocher  (4)  zusammentrifft  und  dann 
nach  hinten  zwischen  dem  an  das  End- 

55  losband  (3)  gesaugten  obersten  Blatt 
(14a)  und  dem  zweiten  Blatt  (14b) 
stromt,  zum  derartigen  Drucken  des 
zweiten  (14b)  und  der  folgenden  Blatter 
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nach  unten,  dal3  die  Luftstromung  von 
den  zweiten  Zusatzdusenmitteln  (17)  von 
dem  unperforierten  Abschnitt  des  End- 
losbands  abstromt  und  das  oberste  Blatt 
(14a)  an  seiner  fuhrenden  Kante  an  den  5 
Abschnitt  des  Endlosbands  (3)  gesaugt 
wird,  welches  mit  den  Durchgangslo- 
chern  (4)  versehen  ist. 

Vorrichtung  nach  Anspruch  1  ,  10 
dadurch  gekennzeichnet,  dal3 
das  zweite  Zusatzdusenmittel  Dusen  (17)  ent- 
halt,  die  in  einem  Bereich  angeordnet  sind,  der 
einer  Breite  des  Endlosbands  (3)  quer  zu  einer 
Blattzufuhrrichtung  entspricht.  is 

Vorrichtung  nach  Anspruch  1  oder  2, 
gekennzeichnet  durch 
weitere  Mittel  (60  -  65)  zum  Erfassen  der  Posi- 
tionen  des  die  Durchgangslocher  (4)  aufwei-  20 
senden  Bandabschnitts  und  zum  Steuern  der 
Drehung  des  Endlosbands  (3),  so  dal3  das 
Endlosband  (3)  mit  einer  schnelleren  Ge- 
schwindigkeit  bewegt  werden  kann,  wenn  sich 
der  Bandabschnitt  ohne  Durchgangslocher  25 
uber  die  Vakuumkammer  (5)  bewegt,  als  dann, 
wenn  sich  der  Bandabschnitt  mit  den  Durch- 
gangslochern  (5)  in  Verbindung  mit  der  Vaku- 
umkammer  (5)  befindet. 

30 
Vorrichtung  nach  Anspruch  3, 
dadurch  gekennzeichnet,  dal3 
das  Ansaug-  und  Zufuhrmittel  (30)  nahe  einer 
Fordereinrichtung  (40)  angeordnet  ist,  zum  Be- 
fordern  der  Blatter  (14)  von  dem  Endlosband  35 
(3)  zu  der  Fordereinrichtung  (40),  und  die  Er- 
fassungs-  und  Steuermittel  (60  -  65)  eine  Dre- 
hung  des  Endlosbands  (3)  mit  einer  Geschwin- 
digkeit  verursachen,  die  im  wesentlichen  gleich 
zu  einer  Blattfordergeschwindigkeit  der  Forder-  40 
einrichtung  (40)  ist,  wenn  der  Bandabschnitt 
mit  den  Durchgangslochern  (4)  mit  der  Vaku- 
umkammer  (5)  in  Verbindung  steht. 

Vorrichtung  nach  Anspruch  3  oder  4,  45 
dadurch  gekennzeichnet,  dal3 
die  Erfassungs-  und  Steuermittel  (60  -  65) 
dazu  angeordnet  sind,  ein  fuhrendes  Ende  (A) 
des  Bandabschnitts  mit  den  Durchgangslo- 
chern  (4)  an  einer  Position  (Si)  zu  erfassen,  so 
die  im  wesentlichen  den  Vorderkanten  der  ge- 
stapelten  Blatter  (14)  entspricht  und  bei  Erfas- 
sung  des  fuhrenden  Endes  (A)  das  Endlosband 
(3)  einmal  anhalt,  so  dal3  das  Band  (3)  das 
oberste  Blatt  (14a)  sicher  ansaugen  kann.  55 

Vorrichtung  nach  Anspruch  5, 
dadurch  gekennzeichnet,  dal3 

das  Endlosband  (3)  einmal  an  einer  Position 
(M)  angehalten  wird,  an  der  die  vorderen 
Durchgangslocher  (4)  noch  nicht  uber  eine 
Vorderkante  (F)  des  obersten  Blattes  (14a)  be- 
wegt  sind,  so  dal3  die  vorderen  Durchgangslo- 
cher  (4)  sicher  die  Vorderkante  (F)  des  ober- 
sten  Blatts  (14a)  ansaugen. 

7.  Verfahren  zum  Trennen  und  Zufuhren  eines 
obersten  Blatts  (14a)  von  gestapelten  Blattem 
(14),  mit  den  folgenden  Schritten:  Aufbringen 
von  verdichteter  Luft  auf  einen  oberen  Ab- 
schnitt  der  gestapelten  Blatter  (14),  jeweils  ho- 
rizontal  und  schrag  von  unten,  so  dal3  die 
Blatter  (14a,  14b)  im  oberen  Abschnitt  der 
gestapelten  Blatter  (14)  angehoben  werden 
und  Einbringen  einer  Luftstromung  zwischen 
das  oberste  Blatt  (14a)  und  einem  zweiten 
Blatt  (14b),  das  sich  direkt  unter  dem  obersten 
Blatt  befindet,  zum  Trennen  der  Blatter  (14a, 
14b)  voneinander,  Ansaugen  des  getrennten 
obersten  Blatts  (14a)  auf  eine  Endlosbandein- 
richtung  (3),  die  dazu  geeignet  ist,  sich  uber 
die  gestapelten  Blatter  (14)  zu  bewegen,  durch 
einen  Negativdruck,  der  intermittierend  auf  das 
oberste  Blatt  (14a)  uber  mehrere  Locher  (4) 
einwirkt,  die  durchgehend  durch  die  Endlos- 
bandeinrichtung  (3)  ausgebildet  sind,  und  Be- 
wegen  der  Endlosbandeinrichtung  (3)  zum  For- 
dern  des  obersten  Blatts  (14a), 
dadurch  gekennzeichnet,  dal3 

-  die  Endlosbandeinrichtung  aus  einem 
einzelnen  Band  (3)  gebildet  ist,  wobei  ein 
Abschnitt  desselben  keine  Durchgangslo- 
cher  (4)  aufweist,  so  dal3  der  Luftstrahl 
gegen  diesen  Abschnitt  anstromen  und 
dann  nach  hinten  stromen  kann, 

-  zumindest  ein  Luftstrahl  schrag  auf  den 
Abschnitt  des  einzelnen  Endlosbands  (3) 
ohne  Durchgangslocher  (4)  zum  Trennen 
des  obersten  Blatts  (14a)  aufgebracht 
wird,  so  dal3  die  Zuruckstromung  dieses 
Luftstrahls  von  oberhalb  zwischen  dem 
obersten  Blatt  (14a)  und  dem  zweiten 
Blatt  (14b)  einstromt,  zum  Drucken  des 
zweiten  und  der  folgenden  Blatter  nach 
unten,  und 

-  das  oberste  Blatt  (14a)  an  seinem  fuh- 
renden  Ende  an  den  perforierten  Ab- 
schnitt  des  Endlosbands  (3)  gesaugt 
wird. 

8.  Verfahren  nach  Anspruch  7, 
gekennzeichnet  durch 
Erfassungsabschnitte  des  Bandabschnitts  mit 
den  Durchgangslochern  (4)  und  eine  Steuerbe- 
wegung  des  Endlosbands  (3),  zum  Bewegen 
des  Endlosbands  (3)  mit  einer  schnelleren  Ge- 
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schwindigkeit,  wenn  der  Bandabschnitt  mit  den 
Durchgangslochern  (4)  nicht  dem  Negativdruck 
ausgesetzt  ist  als  dann,  wenn  der  Bandab- 
schnitt  mit  den  Durchgangslochern  (4)  mit  dem 
Negativdruck  in  Verbindung  steht. 

9.  Verfahren  nach  Anspruch  8, 
gekennzeichnet  durch 
ein  einmaliges  Stoppen  des  Endlosbands  (3) 
an  einer  Position  (Si  ,  M),  an  der  die  vorderen 
Durchgangslocher  (4)  im  wesentlichen  mit  den 
Vorderkanten  der  gestapelten  Blatter  (14)  be- 
zuglich  einer  Forderrichtung  der  Blatter  (14) 
ausgerichtet  sind,  zum  sicheren  Anziehen  des 
obersten  Blatts  (14a). 

Revendicatlons 

1.  Dispositif  pour  separer  et  amener  des  feuilles, 
comprenant  des  moyens  (7,  51;  7,  102)  pour 
separer  une  feuille  superieure  (14a)  de  feuilles 
empilees  (14),  les  moyens  de  separation  (7, 
51;  7,  102)  possedant  des  moyens  formant 
buses  principales,  des  premiers  moyens  for- 
mant  buses  auxiliaires  et  des  seconds  moyens 
formant  buses  auxiliaires  (16,  15,  17)  pour  ap- 
pliquer  de  I'air  comprime  a  une  partie  supe- 
rieure  des  feuilles  empilees  (14)  respective- 
ment  horizontalement  et  obliquement  a  partir 
d'une  face  inferieure  des  feuilles  pour  faire 
flotter  les  feuilles  (14a,  14b)  dans  la  partie 
superieure  des  feuilles  empilees  (14)  et  intro- 
duce  un  courant  d'air  entre  la  feuille  superieu- 
re  (14a)  et  une  seconde  feuille  (14b)  situee 
juste  au-dessous  de  la  feuille  superieure  (14a) 
pour  les  separer  I'une  de  I'autre;  et  des 
moyens  (30,  51;  30,  103)  pour  attirer  par  de- 
pression  et  amener  la  feuille  superieure  sepa- 
ree  (14a),  comprenant  une  chambre  a  vide  (5) 
disposee  au-dessus  des  feuilles  empilees  (14) 
et  des  moyens  en  forme  de  courroie  sans  fin 
(13)  tournant  autour  de  la  chambre  a  vide  (5) 
sensiblement  parallelement  a  la  feuille  supe- 
rieure  (14a),  lesdits  moyens  en  forme  de  cour- 
roie  sans  fin  (3)  etant  equipes  d'une  pluralite 
de  trous  traversants  (4)  destines  a  communi- 
quer  avec  la  chambre  a  vide  (5)  pour  attirer  la 
feuille  superieure  (14a)  sur  les  moyens  en  for- 
me  de  courroie  sans  fin  (3)  sous  I'effet  d'une 
depression  dans  la  chambre  a  vide  (5), 
caracterise  en  ce  que 

-  lesdits  moyens  en  forme  de  courroie 
sans  fin  (3)  sont  constitues  par  une  seule 
courroie  possedant  une  partie  ne  com- 
portant  pas  de  trous  traversants  (4),  et 

-  lesdits  seconds  moyens  en  forme  de  bu- 
ses  auxiliaires  (17)  sont  disposes  de  ma- 
niere  a  diriger  au  moins  un  jet  d'air  obli- 

quement  a  partir  du  dessous  vers  ladite 
courroie  sans  fin  unique  (3)  pour  amener 
le  jet  d'air  a  rencontrer  tout  d'abord  obli- 
quement  ladite  partie  de  la  courroie  ne 

5  comportant  aucun  trou  traversant  (4), 
puis  circuler  vers  I'arriere  entre  la  feuille 
superieure  (14)  attiree  sur  ladite  courroie 
sans  fin  (3),  et  la  seconde  feuille  (14b) 
de  maniere  a  repousser  la  seconde  feuil- 

io  le  (14b)  et  les  feuilles  suivantes  vers  le 
bas,  de  sorte  que  le  courant  d'air  delivre 
par  lesdits  seconds  moyens  formant  bu- 
ses  auxiliaires  (17)  est  renvoye  a  partir 
de  la  partie  non  perforee  de  la  courroie 

is  sans  fin,  et  que  la  feuille  superieure  (14a) 
est  attiree  par  depression,  au  niveau  de 
son  bord  avant,  contre  la  partie  de  la 
courroie  sans  fin  (3)  pourvue  des  trous 
traversants  (4). 

20 
2.  Dispositif  selon  la  revendication  1,  caracterise 

en  ce  que  lesdits  seconds  moyens  formant 
buses  auxiliaires  comprennent  des  buses  (17) 
disposees  au-dessus  d'une  region  qui  corres- 

25  pond  a  une  largeur  de  ladite  courroie  sans  fin 
(3)  dans  une  direction  transversale  par  rapport 
a  une  direction  d'amenee  des  feuilles. 

3.  Dispositif  selon  la  revendication  1  ou  2,  carac- 
30  terise  par  des  moyens  supplementaires  (60-65) 

pour  detecter  des  positions  de  ladite  partie  de 
la  courroie  comportant  les  trous  traversants  (4) 
et  commander  la  rotation  de  ladite  courroie 
sans  fin  (3)  pour  deplacer  ladite  courroie  sans 

35  fin  (3)  a  une  vitesse  plus  rapide  lorsque  ladite 
partie  de  la  courroie  ne  comportant  aucun  trou 
traversant  passe  au-dessus  de  ladite  chambre 
a  vide  (5),  que  lorsque  ladite  partie  de  la 
courroie  possedant  les  trous  traversants  (4) 

40  communique  avec  ladite  chambre  a  vide  (5). 

4.  Dispositif  selon  la  revendication  3,  caracterise 
en  ce  que  lesdits  moyens  (30)  d'attraction  par 
depression  et  d'amenee  sont  adjacents  a  un 

45  dispositif  convoyeur  (40)  servant  a  transferer 
les  feuilles  (14)  de  ladite  courroie  sans  fin  (3) 
audit  dispositif  convoyeur  (40),  et  lesdits 
moyens  de  detection  et  de  commande  (60-65) 
font  tourner  ladite  courroie  sans  fin  (3)  a  une 

50  vitesse  sensiblement  egale  a  une  vitesse  de 
deplacement  des  feuilles  sur  ledit  dispositif 
convoyeur  (40),  lorsque  ladite  partie  formant 
courroie  possedant  les  trous  traversants  (4) 
communique  avec  ladite  chambre  a  vide  (5). 

55 
5.  Dispositif  selon  la  revendication  3  ou  4,  carac- 

terise  en  ce  que  lesdits  moyens  de  detection 
et  de  commande  (60-65)  sont  disposes  de 

11 
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maniere  a  detecter  une  extremite  avant  (A)  de 
ladite  partie  formant  courroie  comportant  les 
trous  traversants  (4),  dans  une  position  (Si  )  qui 
correspond  essentiellement  a  des  bords  avant 
des  feuilles  empilees  (14)  et,  lors  de  la  detec-  5 
tion  dudit  bord  avant  (A),  arretent  ladite  cour- 
roie  sans  fin  (3)  pour  permettre  a  ladite  cour- 
roie  (3)  d'attirer  de  fagon  sure  la  feuille  supe- 
rieure  (14a). 

10 
6.  Dispositif  selon  la  revendication  5,  caracterise 

en  ce  que  ladite  courroie  sans  fin  (3)  est 
arretee  dans  une  position  (M),  dans  laquelle 
des  trous  avant  faisant  partie  desdits  trous 
traversants  (4)  ne  depassent  pas  d'un  bord  is 
avant  (F)  de  la  feuille  superieure  (14a)  de  sorte 
que  lesdits  trous  traversants  avant  (4)  attirent 
de  fagon  sure  le  bord  avant  (F)  de  la  feuille 
superieure  (14a). 

20 
7.  Procede  pour  separer  et  amener  une  feuille 

superieure  (14a)  a  partir  de  feuilles  empilees 
(14),  qui  comprend  les  etapes  consistant  a  : 
appliquer  de  I'air  comprime  a  une  partie  supe- 
rieure  des  feuilles  empilees(14)respectivement  25 
horizontalementet  obliquement  a  partir  d'une 
face  inferieure  de  cette  feuille  pour  faire  flotter 
des  feuilles  (14a,  14b)  de  la  partie  superieure 
de  la  pile  des  feuilles  empilees  (14)  et  introdui- 
re  un  courant  d'air  entre  la  feuille  superieure  30 
(14a)  et  une  seconde  feuille  (14b)  situee  juste 
au-dessous  de  la  feuille  superieure  pour  sepa- 
rer  ces  feuilles  (14a,  14b)  I'une  de  I'autre; 
attirer  la  feuille  superieure  separee  (14a)  sur 
des  moyens  en  forme  de  courroie  sans  fin  (3)  35 
aptes  a  se  deplacer  au-dessus  des  feuilles 
empilees  (14)  sous  I'effet  d'une  depression  qui 
est  appliquee  de  fagon  intermittente  a  la  feuille 
superieure  (14a)  par  I'intermediaire  d'une  plu- 
rality  de  trous  (4)  formes  a  travers  les  moyens  40 
en  forme  de  courroie  sans  fin  (3);  et  deplacer 
les  moyens  en  forme  de  courroie  sans  fin  (3) 
pour  amener  la  feuille  superieure  (14a), 
caracterise  en  ce  que 

-  les  moyens  en  forme  de  courroie  sans  45 
fin  sont  constitues  par  une  seule  courroie 
sans  fin  (3)  dont  une  partie  ne  comporte 
aucun  trou  traversant  (4),  de  sorte  que  le 
jet  d'air  peut  rencontrer  cette  partie,  puis 
circuler  vers  I'arriere,  so 

-  pour  separer  la  feuille  superieure  (14a), 
au  moins  un  jet  d'air  est  applique  obli- 
quement  a  ladite  partie  de  la  courroie 
sans  fin  unique  (3)  ne  comportant  aucun 
trou  traversant  (4),  de  sorte  que  le  reflux  55 
de  ce  jet  d'air  est  produit  a  partir  du 
dessus  entre  ladite  feuille  superieure 
(14a)  et  ladite  seconde  feuille  (14b)  de 

maniere  a  refouler  ladite  seconde  feuille 
et  les  feuilles  suivantes  vers  le  bas,  et 
la  feuille  superieure  (14a)  est  attiree  par 
depression  au  niveau  de  son  extremite 
avant  contre  la  partie  perforee  de  la 
courroie  sans  fin  (3). 

8.  Procede  selon  la  revendication  7,  caracterise 
par  la  detection  de  positions  de  ladite  partie  de 
la  courroie  qui  comporte  tes  trous  traversants 
(4)  et  la  commande  du  deplacement  de  ladite 
courroie  sans  fin  (3)  pour  deplacer  ladite  cour- 
roie  sans  fin  (3)  a  une  vitesse  plus  rapide 
lorsque  ladite  partie  de  la  courroie  comportant 
les  trous  traversants  (4)  n'est  pas  en  communi- 
cation  avec  la  depression,  que  lorsque  ladite 
partie  de  la  courroie  possedant  les  trous  tra- 
versants  (4)  est  en  communication  avec  la 
depression. 

9.  Procede  selon  la  revendication  8,  caracterise 
par  un  arret  de  ladite  courroie  sans  fin  (3)  dans 
une  position  (Si  ,  M),  dans  laquelle  des  trous 
avant  faisant  partie  desdits  trous  traversants  (4) 
sont  sensiblement  alignes  avec  des  bords 
avant  des  feuilles  empilees  (14)  par  rapport  a 
une  direction  d'amenee  des  feuilles  (14)  de 
maniere  a  attirer  de  fagon  sure  par  depression 
ladite  feuille  superieure  (14a). 
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