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(54)  Paper  stacking  system  for  printers. 

@  A  sheet  stacking  system  is  provided  which 
includes  mechanism  designed  to  compensate 
for  the  aerodynamic  forces  which  act  on  a  sheet 
(26a)  as  it  passes  from  the  printer's  output  port 
(18)  to  the  floor  (24)  of  the  printer's  output  tray 
(16).  The  system  includes  a  pair  of  spaced, 
anti-sail  wings  (32,  34)  which  are  positioned 
adjacent  the  printer's  output  port  (18)  so  as  to 
controlledly  receive  just-expelled  sheets.  The 
wings  (32,  34)  are  operatively  associated  with 
the  output  tray's  floor  (24),  and  are  arranged  so 
that  opposite  movement  thereof  results  in 
rear-to-front  sequential  release  of  a  supported 
sheet  (26a),  directing  substantially  vertical  pas- 
sage  of  such  sheet  (26a)  to  the  top  of  an  output 
stack  (26). 
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Technical  Field 

The  present  invention  relates  generally  to  a  sys- 
tem  for  use  in  the  collection  of  sheets  expelled  from 
a  printer.  More  particularly,  the  invention  relates  to  a 
sheet  stacking  system  which  includes  mechanism  for 
placing  expelled  sheets  in  an  aligned  output  stack. 

Background  Art 

In  a  conventional  single-sheet  printer,  paper  is  di- 
rected  through  a  print  cycle  which  includes  picking  up 
a  sheet  of  paper,  feeding  it  into  the  printer,  and  then 
expelling  it  through  the  printer's  output  port.  Once  ex- 
pelled,  the  sheet  falls  to  an  output  tray,  consecutive 
sheets  thus  piling  one  on  top  of  the  other  to  form  an 
output  stack.  Ideally,  the  sheets  will  fall  directly  to  the 
tray,  forming  a  stack  made  up  of  substantially  vertical- 
ly  aligned  sheets.  Such  a  stack  is  desirable  in  both 
personal  and  business  applications,  offering  a  stack 
which  is  substantially  stable  and  easily  manipulate 
for  later  sheet  processing. 

Sheets  expelled  by  conventional  printers,  how- 
ever,  rarely  fall  directly  to  the  output  tray.  Instead, 
sheet  fall  is  made  random  by  a  variety  of  aerodynamic 
forces,  such  forces  producing  an  effect  known  gener- 
ally  in  the  industry  as  "sail".  Sheet  sail  most  often  is 
characterized  by  the  sheet  cutting  through  the  air  so 
as  to  glide  in  the  direction  of  sheet  expulsion,  poten- 
tially  passing  beyond  the  confines  of  the  output  tray. 
Such  an  effect  results  in  an  increasingly  destabilized 
stack,  often  culminating  in  sheets  spilling  onto  the 
floor  and  requiring  hand  restacking  of  the  sheets. 

Disclosure  of  the  Invention 

The  invented  sheet  stacking  system  addresses 
the  sheet  sail  problems  set  forth  above,  such  system 
including  mechanism  designed  to  compensate  for  the 
aerodynamic  forces  which  act  on  the  sheet  as  it  pass- 
es  from  the  printer's  output  port  to  the  floor  of  the 
printer's  output  tray.  Toward  this  end,  the  system  in- 
cludes  a  pair  of  spaced,  anti-sail  wings  positioned  ad- 
jacent  the  printer's  output  port  so  as  to  controlledly  re- 
ceive  just-expelled  sheets.  The  wings  are  operatively 
movably  associated  with  the  tray  floor,  each  defining 
a  sheet-supporting  surface.  The  sheet-supporting 
surfaces  tend  toward  convergence  in  the  direction  of 
sheet  expulsion,  and,  in  the  opposite  direction,  tend 
toward  the  tray  floor.  Simultaneous  opposite  move- 
ment  of  the  wings  thus  results  in  rear-to-front  sequen- 
tial  release  of  a  supported  sheet,  directing  substan- 
tially  vertical  passage  of  such  sheet  to  the  top  of  an 
output  stack. 

Brief  Description  of  the  Drawings 

Fig.  1  is  an  isometric  view  of  a  single-sheet  prin- 

ter,  such  printer  incorporating  the  sheet  stacking  sys- 
tem  of  the  present  invention. 

Fig.  2  is  a  plan  view  of  the  output  tray  from  the 
printer  depicted  in  Fig.  1,  the  drawing  being  partially 

5  cut  away  to  expose  one  of  the  tray's  wings. 
Fig.  3  is  a  sectional  side  elevation  taken  generally 

along  the  lines  3-3  in  Fig.  2. 

Detailed  Description  and  Best  Mode  for  Carrying 
10  Out  the  Invention 

Fig.  1  shows  at  10  a  typical  single-sheet  printer, 
such  printer  including  a  chassis  12,  an  input  tray  14, 
and  an  output  tray  16  (shown  partially  cutaway).  Dur- 

15  ing  a  print  cycle,  paper  is  pulled  into  the  printer,  print- 
ed  on,  and  expelled  through  the  printer's  output  port 
18  in  a  direction  A.  Such  operation  is  effected  princi- 
pally  using  a  plurality  of  spaced  drive  rollers  20 
(shown  in  dashed  lines),  the  rollers  being  operatively 

20  connected  to  a  motor-driven  drive  shaft  22  (also 
shown  in  dashed  lines). 

Upon  expulsion  from  the  printer,  sheets  are  di- 
rected,  via  the  invented  sheet  stacking  system,  from 
the  printer's  output  port  to  a  stack  formed  on  the  prin- 

25  ter's  output  tray.  When  the  invented  system  is  used, 
this  operation  involves  generally  linear  expulsion  of 
the  sheet,  momentary  support  of  the  sheet  above  the 
stack,  and  gradual,  substantially  vertical  passage  of 
the  sheet  to  the  stack.  The  sheet  is  thus  allowed  to 

30  reach  an  at-rest  position  before  being  directed  to  the 
stack.  Where  the  printer  includes  an  ink-jet  print  head, 
the  time  is  allowed  for  the  inkon  a  previously  expelled 
and  stacked  sheet  to  dry  before  passing  the  next 
sheet  thereacross. 

35  In  the  preferred  embodiment,  the  just-described 
operation  is  effected  by  a  sheet  stacking  system 
which  is  housed  within  the  printer's  output  tray  16. 
Those  skilled  in  the  art,  however,  will  appreciate  that 
the  invented  system  need  not  be  so  confined.  The 

40  system  need  only  be  arranged  so  as  to  be  capable  of 
releasing  sheets  for  vertical  passage  to  the  tray. 

In  Figs.  2  and  3,  the  output  tray  of  printer  10  is 
shown  individually,  such  tray  housing  a  sheet  stack- 
ing  system  which  provides  for  aligned  vertical  stack- 

45  ing  of  printer-expelled  sheets  in  the  manner  descri- 
bed  above.  As  shown,  output  tray  16  includes  a  gen- 
erally  horizontal  floor  24,  the  floor  being  sized  and 
shaped  to  accommodate  support  of  a  sheet  stack  26 
from  below.  A  pair  of  spaced  side  walls  28,  30  are 

so  positioned  adjacent  opposite  sides  of  the  floor  and 
extend  generally  vertically  therefrom.  The  walls,  it  will 
be  appreciated,  are  spaced  a  distance  to  accommo- 
date  placement  of  expelled  sheets  therebetween.  As 
is  conventional,  the  output  tray  is  positioned  adjacent 

55  the  printer  chassis.  A  tray  cover  (not  shown)  may  be 
placed  to  extend  generally  across  the  tops  of  the 
walls,  the  tray  thus  defining  a  channel  31  which  is 
open  at  only  one  end. 
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Operatively  pivotally  secured  to  the  floor  of  the 
tray  are  a  pair  of  elongate  wings  32,  34,  each  such 
wing  extending  along  an  opposite  one  of  the  tray's 
side  walls.  As  shown,  the  wings  are  generally  planar, 
and  are  normally  pivoted  to  an  inwardly  acute  angle 
relative  to  the  tray's  floor.  Each  wing  defines,  in  the 
uppermost  region  thereof,  a  sheet-supporting  sur- 
face  32a,  34a,  such  surfaces  being  capable  of  selec- 
tively,  collectively  supporting  an  expelled  sheet  such 
as  sheet  26a.  To  provide  the  wings  with  the  structural 
integrity  necessary  to  support  sheet  26a,  they  are 
stiff,  being  formed  from  a  lightweight  material  such  as 
plastic. 

In  the  preferred  embodiment,  and  as  best  shown 
in  Fig.  3,  wing  34  is  secured  to  the  tray  floor  via  first 
and  second  legs  36,  38,  each  such  leg  including  a  pin 
36a,  38a  which  is  directly  pivotally  secured  to  the 
floor.  Pivot  of  wing  34  is  limited  in  one  direction  by  the 
tray's  side  wall  30,  and  in  the  other  direction  by  a  stop 
adjacent  one  of  the  legs  (not  shown).  Wing  32  is  se- 
cured  to  the  tray  floor  in  a  similar  manner.  The  wings 
are  thus  capable  of  simultaneous  pivot  relative  to  tray 
floor  24,  each  wing  being  pivotable  in  a  direction  op- 
posite  the  other  so  as  to  effect  pivot  of  the  wings  be- 
tween  two  wing  orientations.  Such  pivot  is  effected  by 
simultaneous  engagement  of  wing  control  tabs  40,  42, 
preferably  by  the  printer's  pivot  assembly  44  (see  Fig. 
1)- 

Focusing  further  on  structure  attendant  wings  32, 
34,  and  referring  specifically  to  Figs.  2  and  3,  atten- 
tion  is  directed  to  the  fact  that  such  wings  are  each 
fitted  with  a  corresponding  bias  element.  In  the  pre- 
ferred  embodiment,  such  bias  elements  are  in  the 
form  of  leaf  springs  46,  48  each  integrally  molded  with 
a  corresponding  wing.  It  is  to  be  understood,  however, 
that  virtually  any  biasing  element  may  be  used,  in- 
cluding  coil  springs,  torsion  springs,  or  the  like.  Leaf 
springs  46  and  48  collectively  bias  the  wings  toward 
a  paper-supporting  first  orientation  as  will  be  descri- 
bed  below.  Each  leaf  spring  includes  a  projection  46a, 
48a,  which  is  angled  adjacent  its  outermost  end  so  as 
to  urge  the  wing  into  an  inwardly  acute  angular  rela- 
tionship  relative  the  floor.  Toward  this  end,  the 
springs  are  yieldably  biased  against  the  tray  floor. 

As  best  shown  in  Fig.  2,  the  wings  are  configured 
so  that  their  sheet-supporting  surfaces  tend  toward 
convergence  in  a  forward  direction  of  sheet  expul- 
sion.  The  innermost  edge  of  each  sheet-supporting 
surface  is  at  an  angle  relative  the  direction  of  sheet 
expulsion  of  9  such  angle  resulting  in  an  angle  of  con- 
vergence  of  29.  Such  tendency  toward  convergence, 
it  will  be  appreciated,  may  be  achieved  by  relative  an- 
gulation  of  the  wings  at  any  convergence  angle  great- 
er  than  0  degrees,  but  preferably  is  within  the  range 
of  between  0.5  and  10  degrees.  In  the  depicted  em- 
bodiment,  the  convergence  angle  is  approximately  3 
degrees.  As  best  shown  in  Fig.  3,  sheet-supporting 
surfaces  also  angle  downward  toward  the  tray  floor  in 

a  direction  opposite  to  the  direction  of  sheet  expul- 
sion.  The  wings  may  descend  rearwardly  at  any  angle 
which  is  greater  than  0  degrees,  but  preferably  de- 
scend  at  an  angle  <|>  of  between  0.5  and  5  degrees.  In 

5  the  depicted  embodiment,  angle  <|>  is  approximately  1 
degree.  Although  in  the  preferred  embodiment  the 
wings  are  characterized  by  both  a  tendency  toward 
convergence  in  the  direction  of  sheet  travel  and  a 
downward  angle  in  the  opposite  direction,  it  should  be 

10  appreciated  that  either  one  of  these  characteristics, 
individually,  will  have  the  desired  effect  of  opposing 
paper  sail. 

In  the  first  orientation  (shown  in  Figs.  2  and  3), 
the  wings  are  arranged  to  support  just-expelled  sheet 

15  26a,  and  in  the  second  orientation,  the  wings  are  ar- 
ranged  to  allow  the  sheet  to  fall  to  the  tray  floor  as  will 
now  be  described.  By  virtue  of  the  slope  and  conver- 
gence  of  the  sheet-supporting  surfaces,  release  of 
sheet  26a  occurs  in  a  rear-to-front  sequence,  allowing 

20  passage  of  air  through  cavity  31  without  causing  un- 
wanted  paper  sail.  The  forward  air  current  is  gradual, 
and  is  of  a  magnitude  which  does  not  encourage  sail 
in  either  direction.  Should  the  paper,  however,  pass 
rearwardly,  back  toward  the  output  port,  a  pair  of  up- 

25  standing  fingers  50,  52  will  prevent  passage  beyond 
the  confines  of  the  tray. 

Industrial  Applicability 

30  Although  particularly  well  suited  for  use  in  single- 
sheet,  ink-jet  printers,  the  above-described  sheet 
stacking  system  is  useful  in  virtually  any  printer 
wherein  sheets  are  expelled  individually  for  vertical 
stacking  thereof.  The  system  is  effective  in  directing 

35  an  air  current  forwardly  from  below  the  sheet  while 
encouraging  substantially  direct  vertical,  or  slight 
rearward,  drop  of  the  sheet.  Such  air  current  is  ach- 
ieved  by  configuring  the  wings  so  as  to  release  the 
sheet  in  a  gradual,  rear-to-front  sequence. 

40 

Claims 

1.  A  sheet  stacking  system  for  use  in  a  printer  (10) 
45  including  an  output  tray  (16)  for  controlled  receipt 

of  sheets  expelled  forwardly  from  the  printer's 
output  port  (18),  said  system  comprising:  a  gen- 
erally  horizontal  tray  floor  (24);  and  a  pair  of 
spaced  wings  (32,  34),  each  operatively  associ- 

50  ated  with  said  floor  (24)  to  selectively  support  an 
expelled  sheet  (26a),  said  wings  (32,  34)  being 
arranged  to  release  the  sheet  (26a)  rear-to-front 
upon  simultaneous  opposite  movement  of  said 
wings  (32,  34). 

55 
2.  The  system  of  claim  1,  wherein  said  wings  (32, 

34)  tend  toward  convergence  in  a  forward  direc- 
tion. 

3 
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The  system  of  claim  1,  wherein  said  wings  (32, 
34)  tend  rearwardly,  downwardly  toward  said  tray 
floor  (24). 

The  system  of  claim  1,  wherein  said  wings  (32, 
34)  are  pivotally  secured  to  said  floor  (24). 

The  system  of  claim  1  ,  wherein  said  opposite 
movement  is  opposite  pivotal  movement. 

10 
6.  The  system  of  claim  1,  wherein  said  wings  (32, 

34)  are  selectively  movable  between  a  first  orien- 
tation  wherein  said  wings  (32,  34)  collectively 
support  a  sheet  (26a)  above  said  floor  (24)  and 
a  second  orientation  wherein  said  wings  (32,  34)  15 
allow  the  sheet  (26a)  to  fall  onto  said  floor  (24). 

7.  The  system  of  claim  6,  wherein  said  wings  (32, 
34)  each  include  a  bias  element  (46,  48),  said 
bias  elements  (46,  48)  yieldably  urging  said  wings  20 
(32,  34)  into  said  first  orientation. 
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