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©  2.  In  a  guiding  device  for  stacking  sheets  of 
paper  (13)  in  a  stacking  tray  (11)  to  which  the  sheets 
(13)  are  fed  by  means  of  a  feeding  mechanism  (3, 
5),  movable  fenders  (25  and  26)  are  provided  which 
are  suspended  from  a  mounting  element  (27)  lo- 
cated  above  the  path  of  the  sheets  and  which  extend 
into  the  path  of  each  sheet  (13)  fed  in  and  are 
deflected  by  said  sheet.  The  deflected  fenders  (25, 
26)  exert  pressure  on  the  surface  of  the  sheet  so 

15  21 

that  the  sheet  when  released  by  the  feeding  mecha- 
nism  (3,  5)  enters  from  above  in  a  controlled  manner 
the  stacking  tray  (11)  located  below  the  sheet  (13) 
released.  At  least  one  (26)  of  the  fenders  (25,  26) 
takes  the  form  of  a  loop  consisting  of  a  flexible  web 
whose  two  ends  are  united  and  which  is  suspended 
from  the  mounting  element  (27)  in  the  area  of  its 
united  ends. 

Rank  Xerox  (UK)  Business  Services 



1 EP  0  490  272  A1 2 

The  invention  relates  to  a  guiding  device  for 
stacking  sheets  of  paper  on  the  bottom  of  a  stack- 
ing  tray  to  which  the  sheets  are  fed  by  a  feeding 
mechanism  which  releases  them  at  a  point  which  is 
higher  than  the  bottom  of  the  stacking  tray  so  that 
the  sheets  released  drop  to  the  stacking  tray,  said 
device  comprising  a  movable  fender  which  extends 
from  above  into  the  path  of  movement  of  the  in- 
coming  sheet,  is  deflected  by  said  sheet  and  is 
arranged  such  that  due  to  its  weight  the  upper  side 
of  the  sheet  released  by  the  feeding  mechanism  is 
subjected  to  a  load. 

Known  guiding  devices  of  this  type  are  often 
used  in  sheet-handling  apparatus  which  are  con- 
nected  to  the  output  station  of  copiers,  printers  or 
the  like.  Such  guiding  devices  may  also  be  part  of 
so-called  finishers  for  example,  i.  e.  units  perform- 
ing  various  finishing  operations  such  as  the  stapling 
or  folding  of  stacked  sheets. 

When  paper  sheets  are  to  be  deposited  in 
apparatus  of  the  above  type  they  should  form  a 
properly  aligned  stack  on  the  bottom  of  the  stack- 
ing  tray  and  not  be  displaced  relative  to  each  other. 
Normally  the  bottom  of  the  stacking  tray  is  inclined 
relative  to  the  vertical  so  that  the  sheets  slide,  in 
opposition  to  the  direction  in  which  they  are  fed  in, 
towards  the  lower  end  of  the  stacking  tray  until 
their  edges  contact  a  paper  abutment  so  that  the 
sheets  in  the  stack  are  longitudinally  aligned  (in  the 
direction  of  feeding).  In  spite  of  the  presence  of 
one  or  more  fenders  which  act  from  above  on  the 
paper  sheets  while  they  are  dropping  into  the 
stacking  tray  and  which  by  their  weight  are  to  urge 
the  sheets  in  a  controlled  manner  downwards  in  the 
direction  towards  the  bottom  of  said  tray,  the  dan- 
ger  exists  that  the  sheets  when  dropping  into  the 
tray  are  laterally  displaced  (transversely  to  the  di- 
rection  of  feeding). 

It  is  the  object  of  the  invention  to  provide  a 
guiding  device  of  the  type  concerned  wherein  the 
formation  of  a  perfect  stack  is  ensured,  and  in 
particular  the  danger  avoided  of  sheets  being  lat- 
erally  displaced  when  superimposed  in  a  stack. 

According  to  the  invention  this  object  is  at- 
tained  in  a  guiding  device  of  the  above-mentioned 
type  in  that  the  fender  consists  of  a  flexible  web 
which  extends  at  least  into  the  vicinity  of  the  bot- 
tom  of  the  stacking  tray. 

Since  the  fender  according  to  the  invention 
consists  of  a  flexible  web  it  makes  areal  contact 
with  the  upper  side  of  the  paper  sheet  by  which  it 
is  deflected.  This  large-area  contact  results  in  a 
guiding  of  the  paper  sheet  which  is  much  more 
effective  than  that  achieved  by  conventional  fend- 
ers  which  consist  of  relatively  stiff  strips  and  only 
make  point  contact  with  the  paper  sheet. 

Since  the  fender  according  to  the  invention  is 
long  enough  to  extend  at  least  into  the  vicinity  of 

the  bottom  of  the  stacking  tray,  it  guides  the  sheet 
released  by  the  feeding  mechanism  not  only  during 
the  phase  in  which  the  speed  of  the  sheet  is 
reduced,  i.  e.  directly  when  the  sheet  starts  its  free 

5  fall  after  the  feeding  operation,  but  the  fender  re- 
mains  in  areal  contact  with  the  sheet  until  the  sheet 
has  dropped  into  the  stacking  tray  and  assumed  its 
final  position  on  the  bottom  of  said  tray.  If  the 
bottom  of  the  stacking  tray  is  downwardly  inclined 

io  in  opposition  to  the  feeding  direction,  which  is  often 
the  case  in  the  devices  concerned,  the  fender 
designed  as  a  long  flexible  web  not  only  guides  the 
sheet  during  its  free  fall  until  it  contacts  the  bottom 
but  also  during  the  phase  in  which  the  sheet  slides 

75  along  the  inclined  bottom  of  the  stacking  tray  until 
it  makes  contact  with  the  sheet  abutment  provided 
at  the  lower  end  of  the  tray. 

The  long  flexible  web  readily  adapts  itself  to 
various  stack  heights  which  are  obtained  in  the  tray 

20  depending  on  the  number  of  paper  sheets  depos- 
ited. 

The  fender  designed  according  to  the  invention 
may  be  used  in  addition  to  one  or  several  fenders 
designed  in  a  conventional  manner.  In  such  cases 

25  the  fender  according  to  the  invention  is  preferably 
arranged  in  an  area  inwardly  offset  from  the  lateral 
edges  of  the  paper  sheet  towards  the  central  line  of 
the  feeding  path  while  the  one  or  several  fenders  of 
the  conventional  type  is/are  aligned  with  the  lateral 

30  marginal  areas  of  the  paper  sheet. 
A  particularly  satisfactory  guiding  effect  is  at- 

tained  if  both  ends  of  the  flexible  web  forming  the 
fender  are  united  to  form  a  loop  and  the  web  is 
suspended  from  the  area  of  its  united  ends.  In  the 

35  case  of  such  a  design  the  fender  contacts  the 
upper  side  of  the  sheet  in  the  form  of  a  pressure 
pad  having  a  drop-shaped  cross-section,  with  the 
shape  of  said  drop  changing  during  movement 
while  areal  contact  continues  until  the  sheet  has 

40  finally  been  deposited. 
The  invention  will  be  described  in  the  following 

with  reference  to  the  embodiments  shown  in  the 
drawing  in  which: 

Fig.  1  shows  a  schematic  sectional 
45  lateral  view  of  an  embodiment 

of  the  device,  with  parts 
broken  away; 

Figs.  2  and  3  show  views  similar  to  Fig.  1 
with  parts  of  the  device  illus- 

50  trated  in  operating  positions 
which  differ  from  those  shown 
in  Fig.  1; 

Fig.  4  shows  a  view  similar  to  that 
illustrated  in  the  preceding 

55  Figs,  with  a  sheet  stack  depos- 
ited  in  the  stacking  tray; 

Fig.  5  shows  a  schematic  plan  view 
of  the  embodiment; 
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Fig.  6  shows  a  perspective  view,  il- 
lustrated  on  a  larger  scale  than 
the  other  Figs.,  of  a  loop-type 
fender  for  use  in  a  second  em- 
bodiment  of  the  device;  and 

Fig.  7  shows  a  schematical  partial  lat- 
eral  view  of  the  second  em- 
bodiment  of  the  device. 

Figs.  1  to  5  show  a  first  embodiment  of  the 
device  according  to  the  invention  which  cooperates 
with  the  sheet-output  station  generally  denoted  1. 
The  output  station  1  may  be,  for  example,  part  of  a 
copier  or  may  belong  to  a  so-called  finisher,  i.e.  a 
sheet  handling  apparatus  connected  with  a  copier. 

The  output  station  1  comprises  pairs  of  coop- 
erating  upper  and  lower  transport  rollers  3  and  5 
respectively  of  which  the  lower  rollers  5  are  driven 
by  a  motor.  As  can  be  seen  in  Fig.  5  the  embodi- 
ment  includes  four  pairs  of  transport  rollers  3,  5. 
The  upper  rollers  3  each  have  a  central  peripheral 
indentation  which  cooperates  with  the  raised  pe- 
ripheral  portion  of  the  lower  rollers  5  in  a  manner 
known  for  such  sheet-transport  devices  such  that  a 
stiffening  effect  is  attained  for  the  paper  sheet  fed 
through  the  nip  of  the  rollers.  The  upper  rollers  3 
are  mounted  to  one  end  section  of  a  roller  holder  7 
whose  end  area  facing  away  from  the  rollers  3  is 
pivotally  mounted  to  the  frame  of  the  device  so  that 
the  upper  rollers  3  can  be  separated  from  the  lower 
rollers  5  in  opposition  to  the  force  of  a  spring  not 
illustrated  which  engages  holder  7.  At  its  end  sec- 
tion  adjacent  to  the  rollers  3  the  holder  7  carries  a 
brush  9  whose  bristles  have  an  antistatic  effect  and 
extend  into  the  feeding  path  of  the  sheet  of  paper 
13  transported  through  the  rollers  3  and  5  at  a 
point  located  downstream  of  the  rollers  3,  5  whose 
feeding  direction  as  seen  in  the  Figs,  is  from  the 
right  to  the  left. 

A  stacking  tray  1  1  in  which  the  sheets  of  paper 
13  supplied  are  to  be  deposited  in  an  orderly  stack 
in  which  all  superimposed  sheets  are  aligned  is 
inclined  with  respect  to  the  horizontal  such  that  its 
downstream  end  15,  as  seen  in  the  direction  of 
feeding,  is  higher  than  its  upstream  end  16.  The 
rollers  3,  5  are  disposed  in  the  area  above  said 
lower  end  16  of  stacking  tray  11.  With  such  an 
arrangement  the  feeding  path  of  the  sheets  13 
supplied  by  the  rollers  3,  5  terminates  in  about  the 
area  above  the  adjacent  lower  end  1  6  of  the  stack- 
ing  tray  so  that  the  sheets  of  paper  13  are  released 
by  the  rollers  3,  5  as  soon  as  the  trailing  ends  of 
the  sheets  13  are  located  above  the  area  of  the 
lower  end  16  of  stacking  tray  11.  The  released 
sheets  13  drop  into  the  stacking  tray  11  and  owing 
to  the  inclination  of  bottom  17  thereof,  are  disposed 
in  the  tray  such  that  their  trailing  ends  contact  a 
sheet  abutment  19  provided  at  the  lower  end  16  of 
stacking  tray  11.  Fig.  1  shows  a  state  of  operation 

in  which  a  single  sheet  13  has  been  deposited  on 
the  bottom  17  of  stacking  tray  11  and  has  come  to 
rest  against  abutment  19. 

In  the  area  of  the  higher  end  15  of  the  stacking 
5  tray  11  the  bottom  17  is  pivotable  about  a  horizon- 

tal  journal  21  and  supported  by  a  helical  spring  23 
against  pivotal  movement  caused  by  the  action  of 
weight,  said  helical  spring  engaging  the  lower  side 
of  bottom  17  in  about  the  center  thereof.  Bottom  17 

io  is  pivotable  clockwise  in  opposition  to  the  force  of 
spring  23  so  that  it  can  be  lowered  in  the  area  of 
the  lower  end  16  of  stacking  tray  11  if  the  weight  of 
a  stack  of  sheets  13  deposited  on  bottom  17  ex- 
ceeds  the  action  of  the  supporting  spring  force,  as 

is  is  illustrated  in  Fig.  4. 
Fig.  2  shows  a  state  of  operation  in  which  the 

sheet  of  paper  13,  which  in  the  illustration  accord- 
ing  to  Fig.  1  has  already  been  deposited  in  stack- 
ing  tray  1  1  ,  is  still  held  in  feeding  engagement  with 

20  the  rollers  3,  5. 
Three  sheet  fenders  25  and  one  sheet  fender 

26  are  freely  suspended  from  a  mounting  element 
27  provided  above  the  feeding  path.  The  sheet  of 
paper  13  which  according  to  the  illustration  in  Fig. 

25  2  has  not  yet  been  released  by  the  rollers  3  and  5 
deflects  the  sheet  fenders  25  and  26  during  its 
movement.  Fig.  3  shows  the  state  directly  after  the 
release  of  the  sheet  of  paper  13  which  under  the 
action  of  weight  drops  into  the  stacking  tray  1  1  . 

30  The  fenders  25  and  26  are  basically  of  a  dif- 
ferent  design.  The  fenders  25  are  of  the  type  usual 
in  paper  sheet  guiding  devices,  i.e.  they  consist  of 
plastic  strips  which  are  attached  to  the  respective 
mounting  element  27  such  that  they  are  suspended 

35  substantially  freely  from  said  mounting  element  27 
which  in  the  case  of  the  embodiment  is  designed 
as  a  lid-type  upper  cover  of  the  device  which  can 
be  removed  by  pivoting.  Such  plastic  strips  have  a 
thickness  of  about  0.2  mm  and  represent  relatively 

40  stiff  elements  so  that  they  can  be  pivoted  when 
deflected  by  the  sheet  of  paper  13,  as  shown  in 
Fig.  2,  but  cannot  be  substantially  deformed.  As 
can  be  inferred  from  Fig.  5  one  fender  25  each  is 
arranged  in  the  area  of  each  lateral  edge  of  the 

45  feeding  path  in  the  case  of  the  embodiment. 
Adjacent  to  one  of  the  outer  fenders  25  a 

fender  26  of  a  different  design  is  arranged  more 
inwardly,  see  Figs.  5  and  6.  Fender  26  has  a  drop- 
like  cross-section  and  consists  of  a  loop  of  a 

50  plastic-web  28  which  is  suspended  for  substantially 
free  movement  from  the  mounting  element  27,  see 
Fig.  6.  The  two  ends  of  the  loop  of  the  plastic  web 
28  are  united  at  the  upper  loop  end,  i.  e.  in  the 
area  where  they  are  suspended  from  mounting 

55  element  27.  The  web  28  consists  of  a  plastic  sheet 
material  which  is  very  flexible.  If  a  smooth  and 
highly  flexible  plastic  material  such  as  a  polyamide 
is  used  which  is  sold  under  the  trademark  Supronyl 

3 
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(Hoechst)  the  thickness  of  the  sheet  material  is 
about  0.1  to  0.13  mm  depending  on  the  properties 
(stiffness,  weight,  surface  roughness)  of  the  sheets 
of  paper  to  be  deposited.  In  the  present  example 
the  web  28  is  about  90  mm  wide.  Owing  to  its 
flexibility  the  fender  26  represents  a  relatively  easi- 
ly  deformable  structure  so  that  the  drop  shape  of 
the  loop  of  the  web  28  which  forms  the  fender  26 
changes  by  interaction  with  the  sheets  of  paper  13, 
as  is  revealed  by  a  comparison  of  Figs.  2  to  4. 

The  functioning  of  the  embodiment  will  now  be 
explained  with  reference  to  Figs.  1  to  4.  Fig.  1 
shows  the  state  of  operation  in  which  a  first  sheet 
of  paper  13  which  has  previously  been  supplied 
has  been  deposited  on  the  bottom  1  7  of  the  stack- 
ing  tray.  Owing  to  the  inclination  of  bottom  17  the 
sheet  of  paper  13  has  moved  towards  the  lower 
end  16  so  that  it  rests  with  its  trailing  edge,  as 
seen  in  the  feeding  direction,  on  abutment  19. 
Since  the  bottom  17  is  not  subjected  to  the  weight 
of  a  sheet  stack  of  sufficient  height  it  is  disposed  in 
its  uppermost  position  under  the  bias  of  spring  23. 

Fig.  2  shows  the  state  of  operation  before  the 
first  sheet  of  paper  13  is  deposited  on  bottom  17  of 
stacking  tray  11.  The  trailing  section  of  sheet  13  is 
still  engaged  by  the  rollers  3,  5  while  the  leading 
section  has  already  contacted  the  fenders  25  as 
well  as  the  fender  26  and  deflected  them  such  that 
they  slide  on  the  upper  face  of  sheet  13  and  by 
their  weight  exert  pressure  on  that  face. 

Fig.  3  shows  the  state  of  operatin  after  the 
trailing  end  of  sheet  13  has  been  released  by  the 
rollers  3,  5.  Under  the  action  of  gravity  the  sheet 
has  been  lowered  so  far  that  its  leading  edge  rests 
on  bottom  17  of  stacking  tray  11.  Its  trailing  section 
is  subjected  to  the  loop-type  fender  26  whose  loop 
forming  an  easily  deformable  drop  rests  like  a 
pressure  pad  on  the  upper  face  of  sheet  13  and 
urges  that  sheet  section  downwards.  The  length  of 
the  loop  of  fender  26  has  been  chosen  such  that 
the  sheet  13  keeps  contact  with  the  loop  until  it 
rests  on  bottom  17  as  shown  in  Fig.  1.  As  a  result 
of  the  way  in  which  the  sheet  13  is  guided  by  the 
flexible  loop  of  fender  26  when  dropping  onto  the 
bottom  17  of  the  stacking  tray  11  successively 
supplied  sheets  13  are  deposited  in  perfect  order 
and  alignment  on  a  stack.  As  illustrated  in  Fig.  4, 
the  pivotable  bottom  17  tilts  downwards  in  opposi- 
tion  to  the  force  of  spring  23  when  the  stack 
becomes  higher.  When  the  stack  has  grown  to  a 
height  which  exceeds  the  length  of  the  downward 
movement  of  the  bottom  17  the  drop  shape  of  the 
fender  26  is  increasingly  deformed.  Independently 
of  the  distance  between  the  surface  of  the  stack 
formed  and  the  feeding  path,  however,  the  fender 
26  rests  in  the  form  of  a  drop-shaped  pressure  pad 
on  each  sheet  13  to  be  deposited  until  the  next 
sheet  13  is  supplied  and  the  fender  26  as  well  as 

the  other  fenders  25  are  once  again  deflected. 
The  stacking  tray  11  may  be  movable  trans- 

versely  to  the  feeding  path  in  order  to  enable  sheet 
stacks  to  be  formed  of  a  plurality  of  staggered 

5  partial  stacks  as  is  usual  in  such  devices.  In  such  a 
case  the  shifting  of  the  stacking  tray  11  is  con- 
trolled  such  that  the  shifting  movement  occurs 
when  the  fender  26  is  deflected  by  a  freshly  sup- 
plied  sheet  of  paper  13,  i.  e.  lifted  off  the  stack. 

io  Fig.  6  illustrates  the  fender  26  whose  plastic 
web  28  is  united  at  the  loop  ends  by  means  of  a 
holder  29  which  is  composed  of  two  connectible 
clamping  elements  31  and  33  between  which  the 
web  ends  are  held.  The  clamping  elements  31,  33 

is  have  lateral  journals  35  and  34  respectively.  This 
design  is  intended  for  the  second  embodiment  of 
the  device  which  is  only  partially  shown  in  Fig.  7 
(e.  g.  without  fenders  25).  This  embodiment  differs 
from  the  embodiment  described  with  reference  to 

20  Figs.  1  to  5  in  that  the  drop-shaped  fender  26  is 
hinged  to  the  upper  mounting  element  27  by 
means  of  journals  34  and  35.  In  contrast  to  this 
second  embodiment  the  plastic  web  28  of  fender 
26  according  to  the  first  embodiment  described 

25  with  reference  to  Figs.  1  to  5  is  not  hinged  to  the 
mounting  element  27  by  a  holder  provided  with 
journals  but  directly  secured  on  mounting  element 
27  by  means  of  rivets  37.  The  stiff  fenders  25  are 
also  fastened  by  means  of  rivets  37  in  the  case  of 

30  the  first-mentioned  embodiment. 
The  above  description  and  the  drawing  are 

confined  to  features  which  are  essential  to  describ- 
ing  an  example  of  an  embodiment  of  the  invention. 
Inasmuch  as  such  features  are  included  in  the 

35  description  and  the  drawing  but  not  mentioned  in 
the  claims  they  also  serve  to  define  the  subject 
matter  of  the  invention. 

Claims 
40 

1.  Guiding  device  for  stacking  sheets  of  paper 
(13)  on  the  bottom  (17)  of  a  stacking  tray  (11) 
to  which  the  sheets  are  fed  by  a  feeding 
mechanism  (3,  5)  which  releases  the  sheets  at 

45  a  point  which  is  higher  than  the  bottom  (17)  of 
the  stacking  tray  (11)  so  that  the  sheets  (13) 
released  drop  into  the  stacking  tray  (11),  said 
device  comprising  a  movable  fender  (25) 
which  extends  from  above  into  the  path  of  the 

50  incoming  sheet  (13),  is  deflected  by  said  sheet 
and  is  arranged  such  that  due  to  its  weight  the 
upper  side  of  the  sheet  (13)  released  by  the 
feeding  mechanism  (3,  5)  is  subjected  to  a 
load,  characterized  in  that  the  fender  (26) 

55  consists  of  a  flexible  web  (28)  which  extends  at 
least  into  the  vicinity  of  the  bottom  (17)  of  the 
stacking  tray  (11). 
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2.  Guiding  device  according  to  claim  1,  char- 
acterized  in  that  both  ends  of  the  web  (28)  are 
united  to  form  a  loop  and  in  that  the  web  (28) 
is  suspended  from  a  mounting  element  (27)  in 
the  area  of  its  united  ends.  5 

3.  Guiding  device  according  to  claim  1  or  2, 
characterized  in  that  web  (28)  consists  of  a 
smooth  plastic  sheet  whose  flexibility  is  adapt- 
ed  to  the  weight  of  the  paper  and/or  the  size  of  10 
the  sheets  (13). 

4.  Guiding  device  according  to  claim  3,  char- 
acterized  in  that  if  sheets  of  paper  (13)  com- 
monly  serving  as  copy  sheets  are  used  and  is 
the  material  of  the  plastic  sheet  is  polyamide, 
the  thickness  of  the  plastic  sheet  is  about  0.05 
to  0.15  mm. 

5.  Guiding  device  according  to  any  of  claims  1  to  20 
3,  characterized  in  that  the  width  of  the  web 
(28)  is  at  least  one  third  of  the  width  of  the 
paper  sheets  (13)  and  in  that  the  web  is  ar- 
ranged  such  that  it  acts  on  the  sheet  (13)  at  a 
distance  from  both  of  the  lateral  edges  thereof.  25 

6.  Guiding  device  according  to  any  of  claims  2  to 
5,  characterized  in  that  the  ends  of  the  web 
(28)  which  forms  a  loop,  are  united  in  a  holder 
(29)  and  in  that  said  holder  is  suspended  from  30 
the  mounting  element  (27). 

7.  Guiding  device  according  to  claim  6,  char- 
acterized  in  that  the  holder  (29)  is  pivotably 
suspended  from  the  mounting  element  (27)  by  35 
means  of  journals  (34,  35). 
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