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(54)  Paper  feeding  cassette  with  adjustable  pressing  means  

(57)  A  paper  pick-up  device  in  a  paper  feeding  cas- 
sette  has  a  knock-up  plate  (13)  and  a  compressed  coil 
spring  under  the  knock-up  plate  for  pressing  up  the 
knock-up  plate  and  providing  a  paper  pick-up  force. 

To  enable  papers  of  different  sizes  and,  thus,  differ- 
ent  weights  to  be  reliably  picked  up  at  least  one  adjust- 
able  pressing  means  is  installed  inside  the  frontal 
section  of  the  paper  feeding  cassette  for  adding  an 
adjustable  pressure  to  the  upward  pressure  exerted  by  r T \ ^  
the  compressed  coil  spring.  W 

FIG.  2  

LO 
O  

CO 
o  

o  
Q_ 
LU 

Printed  by  Xerox  (UK)  Business  Services 
2.16.7/3.6 



1 EP  0  908  405  A1 2 

Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention  5 

[0001  ]  The  present  invention  relates  to  a  paper  feed- 
ing  cassette  in  a  laser  beam  printer  (LBP)  using  an  elec- 
trophotographic  developing  method,  and  in  particular,  to 
a  paper  pickup  device  installed  to  keep  plural  sheets  of  10 
paper  in  a  pickup  position. 

2.  Description  of  the  Related  Art 

[0002]  Electrophotographic  development  is  generally  15 
used  for  a  printer,  copier,  LBP,  facsimile  or  the  like.  Such 
a  device  is  equipped  with  a  paper  feeding  cassette  to 
accommodate  plural  sheets  of  paper,  and  the  paper 
feeding  cassette  has  a  paper  pickup  device  for  keeping 
the  paper  pile  in  a  pickup  position.  20 
[0003]  FIG.  1  is  a  perspective  view  of  a  conventional 
paper  feeding  cassette.  As  shown  in  FIG.  1  ,  the  conven- 
tional  paper  feeding  cassette  is  a  universal  type  includ- 
ing  at  least  one  of  guides  201  and  202  for  regulating 
placement  of  papers  with  different  lengths  and  widths  to  25 
accommodate  papers  of  different  sizes.  The  paper  feed- 
ing  cassette  200  is  comprised  of  a  knock-up  plate  203 
elastically  supported  by  one  or  more  compressed  coil 
springs  204,  for  loading  a  plurality  of  paper  sheets.  The 
compressed  coil  springs  204  press  up  against  the  30 
knock-up  plate  203  to  keep  the  paper  pile  of  the  knock- 
up  plate  203  in  a  pickup  position.  The  paper  is  fed  sheet 
by  sheet  from  the  knock-up  plate  203  to  a  register  roller 
(not  shown)  by  a  pickup  roller  (not  shown)  and  a  finger 
(not  shown).  The  uppermost  paper  sheet  of  the  paper  35 
pile  is  kept  in  contact  with  the  pickup  roller  and  trans- 
ferred  by  the  friction  force  between  the  paper  and  the 
pick  up  roller  when  the  pickup  roller  rotates. 
[0004]  In  the  above  structure,  the  paper  feeding  cas- 
sette  200  feeds  papers  of  different  sizes  (e.g.,  A4  size,  40 
letter  size,  and  OHP  (OverHead  Projector)  film  size)  as 
a  recording  medium.  The  papers  differ  in  weight  as  well 
as  in  size  and  thickness. 
[0005]  The  mechanism  of  setting  the  pickup  position 
of  paper  by  use  of  one  or  two  compressed  coil  springs  45 
under  a  knock-up  plate  cannot  cope  with  the  weight  dif- 
ference  in  paper.  Further,  different  loads  are  imposed 
on  a  universal  type  of  cassette  capable  of  containing 
500  sheets  of  paper  at  maximum  depending  on  the 
kinds  of  paper.  In  comparison  of  A4-size  paper  and  A6-  so 
size  paper,  a  paper  tray  receives  a  much  larger  load 
from  the  latter  than  the  former.  The  resulting  difference 
in  pickup  force  makes  paper  feeding  unreliable. 

SUMMARY  OF  THE  INVENTION  55 

[0006]  It  is  therefore  an  object  of  the  present  invention 
to  provide  a  paper  pickup  device  in  a  paper  feeding  cas- 

sette,  which  enables  papers  of  different  sizes  and  thus 
different  weights  to  be  reliably  picked  up. 
[0007]  It  is  another  object  of  the  present  invention  to 
provide  a  paper  pickup  device  capable  of  controlling 
application  of  pickup  force  to  paper  in  a  paper  feeding 
cassette. 
[0008]  It  is  still  another  object  of  the  present  invention 
to  provide  a  paper  pickup  device  in  a  paper  feeding  cas- 
sette,  which  allows  a  user  to  control  application  of 
pickup  force  to  paper  with  simple  manipulation. 
[0009]  To  achieve  these  and  other  objects,  there  is 
provided  a  paper  pickup  device  in  a  paper  feeding  cas- 
sette  having  a  knock-up  plate.  In  the  paper  pickup 
device,  a  compressed  coil  spring  is  provided  under  the 
knock-up  plate,  for  pressing  up  the  knock-up  plate  and 
providing  paper  pickup  force,  a  hinge  shaft  is  rotatably 
connected  to  both  sidewalls  of  the  paper  feeding  cas- 
sette  by  a  hinge,  a  sub-plate  is  extended  from  a  portion 
of  the  hinge  shaft,  under  the  knock-up  plate,  and  means 
for  pressing  up  the  sub-plate  is  installed  inside  a  frontal 
section  of  the  paper  feeding  cassette  to  add  to  the 
upward  pressure  of  the  compressed  coil  spring. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0010]  The  above  objects  and  advantages  of  the 
present  invention  will  become  more  apparent  by 
describing  in  detail  preferred  embodiments  thereof  with 
reference  to  the  attached  drawings  in  which: 

FIG.  1  is  a  perspective  view  of  a  conventional  paper 
feeding  cassette; 
FIG.  2  is  a  perspective  view  of  a  paper  feeding  cas- 
sette  according  to  an  embodiment  of  the  present 
invention; 
FIG.  3  is  a  schematic  perspective  view  of  a  paper 
pickup  device  according  to  the  embodiment  of  the 
present  invention; 
FIG.  4  is  a  partial  side  view  of  the  paper  pickup 
device  according  to  the  embodiment  of  the  present 
invention,  illustrating  the  position  of  a  shaft  when  a 
tension  coil  spring  is  not  strained; 
FIG.  5  is  a  partial  side  view  of  the  paper  pickup 
device  according  to  the  embodiment  of  the  present 
invention,  illustrating  the  position  of  the  shaft  when 
the  tension  coil  spring  is  strained; 
FIG.  6  is  a  perspective  view  of  a  paper  feeding  cas- 
sette  according  to  another  embodiment  of  the 
present  invention; 
FIG.  7  is  a  schematic  perspective  view  of  a  paper 
pickup  device  according  to  the  second  embodiment 
of  the  present  invention; 
FIG.  8  is  a  partial  side  view  of  the  paper  pickup 
device  according  to  the  second  embodiment  of  the 
present  invention,  illustrating  the  positions  of  a  shaft 
and  a  lever  when  neither  a  first  tension  coil  spring 
nor  a  second  tension  coil  spring  is  strained; 
FIG.  9  is  a  partial  side  view  of  the  paper  pickup 
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device  according  to  the  second  embodiment  of  the 
present  invention,  illustrating  the  positions  of  the 
shaft  and  the  lever  when  only  the  first  tension  coil 
spring  is  strained;  and 
FIG.  10  is  a  partial  side  view  of  the  paper  pickup 
device  according  to  the  second  embodiment  of  the 
present  invention,  illustrating  the  positions  of  the 
shaft  and  the  lever  when  both  the  first  and  second 
tension  coil  springs  are  strained. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

[0011]  A  detailed  description  of  preferred  embodi- 
ments  of  the  present  invention  will  hereinbelow  be  given 
with  reference  to  the  attached  drawings.  It  is  to  be  noted 
that  like  reference  numerals  denote  the  same  compo- 
nents  in  the  drawings  and  a  detailed  description  of  a 
known  related  function  or  structure  of  the  present  inven- 
tion  is  omitted  if  it  is  deemed  to  obscure  the  subject  mat- 
ter  of  the  present  invention. 
[001  2]  FIG.  2  is  a  perspective  view  of  a  paper  feeding 
cassette  according  to  a  preferred  embodiment  of  the 
present  invention,  and  FIG.  3  is  a  schematic  perspective 
view  of  a  paper  pickup  device  in  the  paper  feeding  cas- 
sette. 
[0013]  Referring  to  FIG.  2,  the  paper  pickup  device  is 
provided  inside  a  front  section  1  4  of  the  paper  feeding 
cassette  10,  and  a  knock-up  plate  13  is  installed  on  the 
bottom  of  the  paper  feeding  cassette  10  to  be  rotatable 
with  respect  to  a  side  thereof.  One  or  more  guide  mem- 
bers  11  and  12  are  installed  in  the  paper  feeding  cas- 
sette  1  0  movably  in  a  paper  feeding  direction  to  regulate 
placement  of  papers  with  different  lengths  and  in  the 
direction  perpendicular  to  the  paper  feeding  direction  to 
regulate  placement  of  papers  with  different  widths, 
respectively. 
[0014]  A  curved  slot  16  is  formed  on  a  frontal  portion 
of  each  side  wall  15  of  the  paper  feeding  cassette  10  to 
movably  insert  a  shaft  20  thereinto.  A  hinge  hole  is 
formed  at  one  side  of  each  slot  1  6,  for  inserting  a  hinge 
shaft  30  thereinto.  Both  end  portions  of  the  slot  1  6  are 
shaped  into  circles  of  a  larger  diameter  than  the  width  of 
the  slot  16  so  as  to  keep  the  shaft  20  in  position. 
[0015]  Turning  now  to  FIG.  3,  both  ends  of  the  hinge 
shaft  30  are  rotatably  extended  through  the  hinge  holes 
in  the  paper  pickup  device.  Under  the  knock-up  plate  13 
is  a  sub-plate  31  extended  from  a  portion  of  the  hinge 
shaft  30  in  the  paper  feeding  direction.  A  connecting 
member  32  is  vertically  extended  from  each  of  both  end 
portions  of  the  hinge  shaft  30,  for  acting  as  a  lever  to 
apply  an  upward  pressure  to  the  sub-plate  31  ,  and  has 
an  engaging  portion  33  formed  at  an  end  of  the  con- 
necting  member  32.  That  is,  the  sub-plate  31,  the  con- 
necting  member  32,  and  the  engaging  portion  33  are  all 
integrated  with  the  hinge  shaft  30. 
[0016]  The  shaft  20  of  a  predetermined  length  is 
inserted  into  the  slots  1  6  on  both  the  side  walls  1  5  of  the 

paper  feeding  cassette  10  shown  in  FIG.  2,  with  both 
ends  of  the  shaft  20  extending  through  the  slots  1  6.  To 
prevent  the  shaft  20  from  getting  out  of  position  in  the 
slots  16,  a  mounting  groove  21  is  formed  around  the 

5  outer  circumference  of  each  end  portion  of  the  shaft  20 
to  a  predetermined  depth  to  be  caught  in  the  slot  16. 
Therefore,  the  shaft  20  may  move  along  the  curved  slots 
16  by  user  manipulation. 
[0017]  A  resilient  member  connects  an  end  portion  of 

10  the  shaft  20  with  the  engaging  portion  33  of  each  con- 
necting  member  32  so  that  the  shaft  20  and  the  con- 
necting  member  32  exert  tensile  force  on  each  other.  In 
the  present  invention,  a  tension  coil  spring  40  is  used  as 
the  resilient  member. 

is  [0018]  In  the  thus-constituted  paper  pickup  device, 
user  displacement  of  the  shaft  20  along  the  slots  16  in  a 
direction  indicated  by  arrow  A  of  FIG.  3  changes  the 
tensile  force  of  the  tension  coil  springs  40  applied  to  the 
connecting  members  32.  Hence,  the  upward  pressure 

20  which  the  sub-plate  31  applies  to  the  knock-up  plate  13 
is  varied  in  a  direction  indicated  by  arrow  B  of  FIG.  3 
with  respect  to  the  hinge  shaft  30  integrally  formed  with 
the  lower  end  of  the  connecting  member  32. 
[001  9]  FIG.  4  is  a  partial  side  view  of  the  paper  pickup 

25  device  according  to  the  first  embodiment  of  the  present 
invention,  illustrating  the  position  of  the  shaft  when  the 
tension  coil  spring  is  not  strained. 
[0020]  As  shown  in  FIG.  4,  with  the  shaft  20  in  a  posi- 
tion  a  of  the  slots  1  6  on  the  sidewalls  of  the  paper  feed- 

30  ing  cassette,  a  paper  pile  lowers  the  knock-up  plate  13, 
but  the  tension  coil  spring  40  is  not  strained  while  only 
the  upward  pressure  of  a  pressure  spring  (not  shown) 
under  the  knock-up  plate  13  is  applied  to  the  knock-up 
plate  13.  In  this  case,  the  load  of  the  paper  pile  is  small. 

35  [0021  ]  FIG.  5  is  a  partial  side  view  of  the  paper  pickup 
device  according  to  the  first  embodiment  of  the  present 
invention,  illustrating  the  position  of  the  shaft  when  the 
tension  coil  spring  is  strained. 
[0022]  As  shown  in  FIG.  5,  with  the  shaft  20  in  a  posi- 

40  tion  b  of  the  slots  16,  a  paper  pile  lowers  the  knock-up 
plate  13.  In  so  doing,  the  connecting  member  32  moves 
around  the  hinge  shaft  30  and  the  tension  coil  spring  40 
is  strained  with  a  predetermined  tensile  force.  Thus,  the 
pressure  spring  presses  up  the  knock-up  plate  1  3  with 

45  the  aid  of  the  sub-plate  31  .  In  this  case,  the  load  of  the 
paper  pile  is  large. 
[0023]  In  the  first  embodiment  of  the  present  inven- 
tion,  the  sub-plate  presses  up  the  knock-up  plate  in  a 
single  stage. 

so  [0024]  In  a  second  embodiment  of  the  present  inven- 
tion,  the  sub-plate  works  in  two  stages  by  use  of  at  least 
two  resilient  members,  preferably  tension  coil  springs. 
[0025]  FIG.  6  is  a  perspective  view  of  a  paper  feeding 
cassette  according  to  the  second  embodiment  of  the 

55  present  invention,  and  FIG.  7  is  a  perspective  view  of  a 
paper  pickup  device  in  the  paper  feeding  cassette 
according  to  the  second  embodiment  of  the  present 
invention. 
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[0026]  As  shown  in  FIG.  6,  the  paper  pickup  device  is 
provided  inside  a  front  section  1  1  4  of  the  paper  feeding 
cassette  100,  and  a  knock-up  plate  113  is  installed  on 
the  bottom  of  the  paper  feeding  cassette  1  00  to  be  rotat- 
able  with  respect  to  a  side  thereof.  One  or  more  guide  5 
members  1  1  1  and  1  12  are  installed  in  the  paper  feeding 
cassette  100  movably  in  a  paper  feeding  direction  to 
regulate  placement  of  papers  with  different  lengths  and 
in  the  direction  perpendicular  to  the  paper  feeding  direc- 
tion  to  regulate  placement  of  papers  with  different  w 
widths,  respectively. 
[0027]  A  first  slot  1  1  6  of  a  predetermined  curvature  is 
formed  on  a  frontal  portion  of  each  side  wall  1  1  5  of  the 
paper  feeding  cassette  110  to  movably  insert  a  shaft 
120  thereinto.  A  hinge  hole  is  formed  at  one  side  of  is 
each  slot  1  16,  for  inserting  one  end  of  a  hinge  shaft  130 
thereinto.  Both  end  portions  of  the  slot  1  1  6  are  shaped 
into  circles  of  a  larger  diameter  than  the  width  of  the  slot 
1  16  so  as  to  keep  the  shaft  120  in  position.  In  addition, 
a  second  slot  117  of  a  predetermined  curvature  is  20 
formed  just  above  the  first  slot  1  16  on  one  of  the  side- 
walls  1  1  5  of  the  paper  feeding  cassette  1  00  and  also 
shaped  into  circles  in  both  ends  thereof. 
[0028]  A  locker  170  of  a  predetermined  shape  is 
installed  above  the  second  slot  117  in  such  a  manner  25 
that  it  can  rotate  around  a  hinge  shaft  171  to  cover  the 
lower  portion  of  the  second  slot  1  1  7,  and  a  stopper  1  73 
protrudes  from  below  the  second  slot  117  to  limit  the 
rotation  of  the  locker  1  70  at  the  time  the  locker  1  70  cov- 
ers  the  lower  portion  of  the  locker  170.  That  is,  the  30 
locker  1  70  is  so  installed  that  it  freely  moves  around  the 
hinge  shaft  171,  and  is  set  in  a  stationary  state  by  the 
stopper  173,  while  partially  covering  the  second  slot 
1  1  7.  A  knob  1  72  protrudes  from  the  outer  surface  of  the 
locker  1  70  to  allow  convenient  user  manipulation.  35 
[0029]  Turning  now  to  FIG.  7,  both  ends  of  the  hinge 
shaft  130  are  rotatably  extended  through  the  hinge 
holes  in  the  paper  pickup  device.  Under  the  knock-up 
plate  13  is  a  sub-plate  131  extended  from  a  portion  of 
the  hinge  shaft  130  in  the  paper  feeding  direction.  A  40 
connecting  member  132  is  vertically  extended  from 
each  of  both  end  portions  of  the  hinge  shaft  130,  for  act- 
ing  as  a  lever  to  apply  an  upward  pressure  to  the  sub- 
plate  131,  and  has  a  first  engaging  portion  133  formed 
at  an  end  of  the  connecting  member  132  and  a  second  45 
engaging  portion  134  extended  from  the  first  engaging 
portion  133.  That  is,  the  hinge  shaft  130,  the  sub-plate 
131,  and  the  first  and  second  engaging  portions  133 
and  134  are  all  integrally  formed. 
[0030]  Both  ends  of  the  shaft  120  of  a  predetermined  so 
length  are  inserted  to  extend  through  the  first  slots  116 
on  both  the  side  walls  1  1  5  of  the  paper  feeding  cassette 
100  shown  in  FIG.  6.  To  prevent  the  shaft  120  from  get- 
ting  out  of  position  in  the  first  slots  116,  a  mounting 
groove  121  is  formed  around  the  outer  circumference  of  ss 
each  end  portion  of  the  shaft  120  to  a  predetermined 
depth  to  be  caught  in  the  first  slot  116.  Therefore,  the 
shaft  1  20  may  move  along  the  curved  first  slots  1  1  6  by 

user  manipulation. 
[0031]  A  first  resilient  member  connects  an  end  por- 
tion  of  the  shaft  120  with  the  first  engaging  portion  133 
of  each  connecting  member  1  32  so  that  the  shaft  1  20 
and  the  connecting  member  1  32  exert  tensile  force  on 
each  other.  In  the  present  invention,  a  tension  coil 
spring  140  is  used  as  the  first  resilient  member. 
[0032]  At  one  side  of  the  sub-plate  131  is  provided  a 
lever  1  50  bent  at  the  right  angle  in  two  portions.  An  end 
151  of  the  lever  150  is  protrusively  inserted  into  the  sec- 
ond  slot  117  and  the  other  end  152  thereof  is  rotatably 
connected  to  a  fixing  member  160.  Hence,  the  lever  end 
151  is  rotatable  upon  the  other  lever  end  152.  Both  ends 
151  and  152  of  the  lever  150  have  a  circular  section  to 
easily  move  or  rotate. 
[0033]  A  second  resilient  member  connects  the  sec- 
ond  engaging  portion  134  of  one  of  the  connecting 
members  132  to  a  portion  of  the  lever  end  151  so  that 
the  connecting  member  1  32  and  the  lever  1  50  exert  ten- 
sile  force  on  each  other.  The  second  resilient  member  is 
preferably  a  tension  coil  spring,  and  referred  to  as  a  sec- 
ond  tension  coil  spring  141  hereinafter. 
[0034]  In  the  thus-constituted  paper  pickup  device, 
user  displacement  of  the  shaft  1  20  along  the  first  slots 
116  in  a  direction  indicated  by  arrow  A  of  FIG.  7 
changes  the  tensile  force  of  the  first  tension  coil  springs 
40  applied  to  the  connecting  members  32.  Simultane- 
ously  when  the  lever  end  151  protruded  through  the 
second  slot  1  1  7  is  moved  in  a  direction  indicated  by 
arrow  C  of  FIG.  7,  the  tensile  force  applied  to  the  con- 
necting  member  132  is  changed  again.  In  this  manner, 
the  upward  pressure  which  the  sub-plate  131  applies  to 
the  knock-up  plate  113  can  be  varied  in  a  direction  indi- 
cated  by  arrow  B  of  FIG.  7  in  two  stages. 
[0035]  FIG.  8  is  a  partial  side  view  of  the  paper  pickup 
device  according  to  the  second  embodiment  of  the 
present  invention,  illustrating  the  positions  of  the  shaft 
and  the  lever  when  neither  the  first  tension  coil  spring 
nor  the  second  tension  coil  spring  is  strained. 
[0036]  As  shown  in  FIG.  8,  with  the  shaft  1  20  in  a  posi- 
tion  a  of  the  first  slots  1  1  6  on  the  sidewalls  of  the  paper 
feeding  cassette  and  the  lever  end  151  in  a  position  c  of 
the  second  slot  117,  a  paper  pile  lowers  the  knock-up 
plate  1  1  3,  but  neither  the  first  tension  coil  spring  1  40  nor 
the  second  tension  coil  spring  141  is  strained  while  only 
the  upward  pressure  of  a  pressure  spring  (not  shown) 
under  the  knock-up  plate  1  13  is  applied  to  the  knock-up 
plate  113.  In  this  case,  the  load  of  the  paper  pile  is 
small. 
[0037]  FIG.  9  is  a  partial  side  view  of  the  paper  pickup 
device  according  to  the  second  embodiment  of  the 
present  invention,  illustrating  the  positions  of  the  shaft 
and  the  lever  when  only  the  first  tension  coil  spring  is 
strained. 
[0038]  As  shown  in  FIG.  9,  with  the  shaft  20  in  a  posi- 
tion  b  of  the  first  slots  116  and  the  lever  end  151  in  the 
position  c  of  the  second  slot  1  1  7,  a  paper  pile  lowers  the 
knock-up  plate  113.  In  so  doing,  the  connecting  mem- 
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ber  132  moves  around  the  hinge  shaft  130  and  only  the 
first  tension  coil  spring  140  is  strained  with  a  predeter- 
mined  tensile  force.  Thus,  the  sub-plate  131  adds  a  pre- 
determined  force  to  the  upward  pressure  of  the 
pressure  spring  on  the  knock-up  plate  1  13.  In  this  case, 
the  load  of  the  paper  pile  is  larger  than  that  in  FIG.  8. 
[0039]  FIG.  10  is  a  partial  side  view  of  the  paper 
pickup  device  according  to  the  second  embodiment  of 
the  present  invention,  illustrating  the  positions  of  the 
shaft  and  the  lever  when  both  the  first  and  second  ten- 
sion  coil  springs  are  strained. 
[0040]  As  shown  in  FIG.  10,  with  the  shaft  120  in  the 
position  b  of  the  first  slots  116  and  the  lever  end  151  in 
a  position  d  of  the  second  slot  1  17,  a  paper  pile  lowers 
the  knock-up  plate  1  1  3.  In  so  doing,  the  first  and  second 
tension  coil  springs  140  and  141  concurrently  exert  ten- 
sile  force  on  the  connecting  member  132.  Thus,  the 
sub-plate  131  applies  a  larger  force  than  that  in  FIG.  9 
to  the  knock-up  plate  113.  In  this  case,  the  load  of  the 
paper  pile  is  larger  than  that  in  FIG.  9. 
[0041]  In  FIG.  10,  when  the  lever  end  151  moves 
toward  the  position  d  of  the  second  slot  117,  the  lever 
end  151  pushes  an  end  of  the  locker  170  and  then  the 
locker  170  rotates  around  the  hinge  shaft  171.  Finally, 
the  lever  end  151  is  set  in  the  position  d  of  the  second 
slot  1  1  7,  and  the  locker  1  70  returns  to  the  original  posi- 
tion  where  its  motion  is  limited  by  the  stopper  173.  The 
lever  end  151  is  kept  in  position  while  receiving  the  ten- 
sile  force  of  the  second  tension  coil  spring  141  by  the 
locker  170  and  the  stopper  173.  To  move  the  lever  end 
1  51  to  the  position  c  of  the  second  slot  1  1  7,  on  the  other 
hand,  a  user  rotates  the  locker  170  at  a  predetermined 
angle  counterclockwise  with  the  knob  172.  Then,  the 
tensile  force  of  the  second  tension  coil  spring  141 
moves  the  lever  end  151  to  the  position  c  of  the  second 
slot  1  1  7  and  is  released. 
[0042]  In  the  second  embodiment  of  the  present 
invention,  the  upward  pressure  applied  to  the  knock-up 
plate  1  1  3  is  increased  by  user  manipulation  of  the  shaft 
120  protrusively  inserted  into  the  first  slots  116  and  the 
lever  end  151  protruded  through  the  second  slot  117. 
[0043]  As  described  above,  the  present  invention  is 
advantageous  in  that  a  user  can  control  pickup  force  to 
paper  depending  on  the  loads  of  papers  different  in  size 
and  amount  in  a  paper  feeding  cassette  of  an  LBP, 
which  contains  papers  of  different  sizes. 
[0044]  While  the  present  invention  has  been 
described  in  detail  with  reference  to  the  specific  embod- 
iments,  they  are  mere  exemplary  applications.  Thus,  it 
is  to  be  clearly  understood  that  many  variations  can  be 
made  by  anyone  skilled  in  the  art  within  the  scope  and 
spirit  of  the  present  invention. 

Claims 

1  .  A  paper  pick-up  device  in  a  paper  feeding  cassette 
having  a  knock-up  plate  and  a  compressed  coil 
spring  under  the  knock-up  plate,  for  pressing  up  the 

knock-up  plate  and  providing  paper  pickup  force, 
characterised  in  that  at  least  one  adjustable 
pressing  means  is  installed  inside  a  frontal  section 
of  the  paper  feeding  cassette  for  adding  an  adjusta- 

5  ble  pressure  to  the  upward  pressure  exerted  by  the 
compressed  coil  spring. 

2.  The  paper  pickup  device  according  to  claim  1, 
characterised  in  that  the  adjustable  pressing 

w  means  is  at  least  adjustable  between  two  pressure 
values. 

3.  The  paper  pickup  device  according  to  claim  2, 
characterised  in  that  the  two  pressure  values  are 

is  a  zero  pressure  and  a  positive  pressure  of  prede- 
termined  value. 

4.  The  paper  pickup  device  according  to  claim  1  or  2, 
characterised  in  that  said  adjustable  pressure 

20  means  at  least  comprises 

a  hinge  shaft  rotatably  connected  to  both  side- 
walls  of  the  paper  feeding  cassette  by  a  hinge; 

25  a  sub-plate  extending  from  a  portion  of  the 
hinge  shaft  under  the  knock-up  plate,  and 

means  for  pressing  up  the  sub-plate,  installed 
in  a  front  section  of  the  paper  feeding  cassette 

30  to  add  pressure  to  the  upward  pressure  of  the 
compressed  coil  spring. 

5.  The  paper  pickup  device  according  to  claim  4, 
characterised  in  that  the  means  for  pressing  up 

35  comprises  at  least: 

a  first  curved  slot  formed  on  a  frontal  portion  of 
each  sidewall  of  the  paper  feeding  cassette; 

40  a  shaft  having  both  ends  protrusively  inserted 
into  the  curved  slots  inside  a  frontal  section  of 
the  paper  feeding  cassette; 

a  connecting  member  extending  from  each  of 
45  the  hinge  shafts  to  a  predetermined  length  in  a 

direction  perpendicular  to  the  sub-plate  and 
having  at  least  a  first  engaging  portion  at  one 
end  thereof,  and 

so  a  resilient  member  having  one  end  connected 
to  each  end  of  the  shaft  and  the  other  end  con- 
nected  to  the  first  engaging  portion  of  each  first 
connecting  member,  for  making  the  shaft  and 
the  connecting  member  exert  tensile  force  on 

55  each  other. 

6.  The  paper  pickup  device  according  to  claim  5, 
characterised  in  that  the  resilient  members  are 

5 
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tension  coil  springs. 

7.  The  paper  pickup  device  according  to  one  of  the 
previous  claims,  characterised  in  that  a  mounting 
groove  of  a  predetermined  depth  is  formed  in  each 
end  portion  of  the  shaft  around  the  outer  circumfer- 
ence,  for  preventing  the  shaft  from  getting  out  of 
position  in  the  first  curved  slots. 

8.  The  paper  pickup  device  according  to  one  of  the 
previous  claims,  characterised  in  that  both  end 
portions  of  the  first  curved  slots  are  shaped  in  circle 
of  the  diameter  larger  than  the  width  of  the  first 
slots,  for  enabling  the  shaft  to  easily  move  and 
keeping  in  shaft  the  position  in  the  first  slots. 

9.  The  paper  pickup  device  according  to  one  of  the 
previous  claims,  characterised  in  that  the  con- 
necting  member  has  a  second  engaging  portion  at 
another  end  thereof; 

characterised  in  that  the  locker  includes  a  knob 
protruding  outward  from  the  outer  surface  thereof 
for  facilitating  user  manipulation. 

5 

10 

15 

a  second  curved  slot  is  formed  on  a  portion  of 
at  least  one  side  wall  of  the  paper  feeding  cas- 
sette; 

a  fixing  member  is  inside  the  paper  feeding 
cassette; 

a  lever  is  bent  in  two  positions  and  has  one  end 
protrusively  inserted  into  the  second  slot  and  30 
the  other  end  rotatably  connected  to  the  fixing 
member  by  a  hinge,  and 

a  second  resilient  member  has  one  end  con- 
nected  to  the  second  engaging  portion  of  the  35 
connecting  member  and  the  other  end  con- 
nected  to  the  lever  end,  for  making  the  shaft 
and  the  connecting  member  exert  tensile  force 
on  each  other. 

40 
10.  The  paper  pickup  device  according  to  one  of  the 

previous  claims,  characterised  in  that  a  stopping 
means  is  arranged  nearby  the  second  slot  for  stop- 
ping  movement  of  the  end  of  the  lever. 

45 
11.  The  paper  pickup  device  according  to  one  of  the 

previous  claims,  characterised  in  that  the  second 
resilient  members  are  tension  coil  springs. 

12.  The  paper  pickup  device  according  to  one  of  the  so 
previous  claims,  characterised  in  that  a  locker  is 
installed  just  above  the  second  slot  on  the  sidewall 
of  the  paper  feeding  cassette  by  a  hinge,  for  par- 
tially  covering  the  second  slot,  and  a  stopper  pro- 
trudes  below  the  second  slot  for  limiting  the  rotation  55 
of  the  locker. 

13.  The  paper  pickup  device  according  to  claim  12, 

6 
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