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©  Sheet  feeding  mechanism  having  dust  preventing  means  and  method  for  cleaning  the  sheet 
feeding  mechanism. 

©  A  sheet  feeding  mechanism  having  dust  prevent- 
ing  means.  The  sheet  feeding  mechanism  includes  a 
suction  cups  contactable  with  a  sheet,  evacuating 
means  for  generating  negative  pressure  within  the 
suction  cups  and  tube  means  connected  between 
the  evacuating  means  and  the  suction  cups.  The 
dust  preventing  means  includes  a  filter  member  dis- 
posed  within  the  tube  means.  The  evacuating  means 
includes  a  cylinder  and  a  piston.  The  cylinder  ex- 

^tends  in  vertical  direction  or  in  horizontal  direction.  In 
^ the   latter  case,  one  side  end  of  the  cylinder  is 

^connected  to  the  tube  means  and  another  side  end 
00  is  closed  for  preventing  dusts  from  being  entered 
CO  thereinto,  and  the  cylinder  wall  is  formed  with  a 

small  bore  at  lower  portion  thereof  and  adjacent  the 
00  other  side.  For  cleaning  the  sheet  feeding  mecha- 
fnism,   positive  air  stream  is  generated  within  the 
©  mechanism  during  idling  state  thereof. 
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SHEET  FEEDING  MECHANISM  HAVING  DUST  PREVENTING  MEANS  AND  METHOD  FOR  CLEANING  THE 
SHEET  FEEDING  MECHANISM 

BACKGROUND  OF  INVENTION 

The  present  invention  relates  to  a  mechanism 
for  feeding  sheet  from  a  sheet  cassette  in  an  image 
recording  apparatus  such  as  a  copying  machine, 
and  more  particularly  to  a  mechanism  for  feeding  a 
developer  sheet  from  a  sheet  cassette  in  an  image 
forming  machine  which  employs  a  photosensitive 
pressure-sensitive  recording  sheet  for  carrying  a 
latent  image  thereon  and  transferring  a  developed 
image  to  the  developer  sheet. 

In  general,  image  recording  apparatuses  such 
as  the  copying  machines  employ  continuous  pho- 
tosensitive  recording  mediums  such  as  a  micro- 
capsule  sheet  and  developer  sheets  used  in  com- 
bination  with  the  photosensitive  recording  medi- 
ums.  Developer  sheets  are  stacked  in  a  sheet 
cassette  and  usually  fed  one  at  a  time  from  the 
sheet  cassette  by  a  semicircular  separator  roller  of 
rubber.  The  separator  roller  and  the  developer 
sheets  have  coefficients  of  friction  different  from 
each  other.  The  separator  roller  frictionally  sepa- 
rates  the  uppermost  developer  sheet  from  the  low- 
er  stack  of  developer  sheets,  and  delivers  the  sep- 
arated  developer  sheet  to  a  certain  position. 

If  the  developer  sheets  are  stacked  such  that 
their  reverse  sides  face  up,  then  the  separator 
roller  contacts  the  reverse  side  of  the  uppermost 
developer  sheetTherefore,  when  the  uppermost 
developer  sheet  is  fed  out  of  the  sheet  cassette, 
the  color  developer  layer  on  the  uppermost  devel- 
oper  sheet  rubs  against  the  reverse  side  of  the 
next  developer  sheet,  and  the  developer  material 
tends  to  be  partly  peeled  off  from  the  developer 
sheet.  Thus,  an  image  formed  on  the  developer 
sheet  may  be  damaged  where  the  developer  layer 
has  been  removed,  resulting  in  poor  image  quality. 

If  the  developer  sheet  are  stacked  such  that 
their  developer  layers  face  up,  then  the  separator 
roller  contacts  the  developer  layer  on  the  upper- 
most  developer  sheet.  Therefore,  when  the  upper- 
most  developer  sheet  is  fed  out  of  the  sheet  cas- 
sette,  the  separator  roller  tends  to  slip  on  the  color 
layer,  which  may  be  partly  peeled  off.  Accordingly, 
an  image  on  the  developer  sheet  may  also  be 
impaired. 

Japanese  Patent  Application  Kokai  No.55- 
93744,  discloses  a  sheet  feed  mechanism  which 
does  not  employ  a  frictional  separator  roller  but 
uses  a  suction  cup  for  attracting  a  sheet  under  a 
negative  pressure  and  feeding  the  attracted  sheet 
to  a  certain  position.  According  to  the  disclosed 
sheet  feed  mechanism,  if  the  negative  pressure  is 

too  intensive,  the  uppermost  sheet  attracted  by  the 
suction  cup  also  attracts  the  lower  sheet  or  sheets 
under  suction,  and  hence  more  than  one  sheet 
may  be  fed  out  simultaneously.  The  lower  sheet  or 

5  sheets  may  also  be  attracted  to  and  fed  with  the 
uppermost  sheet  due  to  static  electricity  developed 
between  sheets.  In  order  to  separate  sheet  from 
each  other,  air  is  ejected  between  them.  If  the 
negative  pressure  is  too  small,  the  attracted  sheet 

10  may  drop  off  the  suction  cup  due  to  the  applied  air. 
The  sheet  feed  mechanism  includes  a  support 
base  for  placing  a  stack  of  sheets  which  is  movable 
up  and  down.  Therefore,  the  sheet  feed  mecha- 
nism  is  relatively  complex  and  requires  a  large 

75  amount  of  energy  to  be  consumed.  Another  prob- 
lem  is  that  some  stacked  sheets  are  liable  to  be 
scattered  by  the  applied  air  jet.  When  the  support 
base  is  lowered  with  the  uppermost  sheet  being 
attracted  by  the  suction  cup,  the  suction  cup  is 

20  moved  laterally  so  that  the  leading  end  of  the  sheet 
can  be  nipped  by  a  feed  roller  and  a  pinch  roller. 
While  the  suction  cup  is  being  moved  laterally, 
however.the  attracted  sheet  may  be  dropped  off 
from  the  suction  cup.  Therefore,  the  disclosed 

25  sheet  feed  mechanism  is  not  be  operated  with  high 
reliability. 

In  order  to  solve  above  problems,  one  sheet 
feed  mechanism  is  proposed  as  described  in  a 
pending  U.S.  Patent  Application  Serial  No.377,137 

30  filed  July  10,  1989.  The  proposed  sheet  feed 
mechanism  will  be  described  below  with  reference 
to  FIGS.  1  through  4(b)  wherein  identical  parts  are 
denoted  by  identical  reference  numerals. 

FIG.1  schematically  shows  a  copying  machine 
35  incorpo  rating  a  sheet  feed  mechanism  according 

to  an  embodiment  of  that  invention.  The  illustrated 
copying  machine,  generally  indicated  at  1,  com- 
prises  a  photosensitive  pressure-sensitive  copying 
machine  capable  of  copying  full-color  images.  The 

40  copying  machine  employs  a  continuous  photosen- 
sitive  pressure-sensitive  recording  medium  1  1  such 
as  a  photosensitive  microcapsule  sheet  for  record- 
ing  a  latent  image  thereon,  and  a  developer  sheet 
16  for  receiving  a  developed  color  image  from  the 

45  microcapsule  sheet.  The  photosensitive  microcaps- 
ule  sheet  11  and  the  developer  sheet  16  are  dis- 
closed  in  U.S.  Patent  4,399,209  and  Japanese  Pat- 
ent  Application  Kokai  No.58-88739,  for  example, 
and  therefore,  further  description  can  be  neglected. 

so  The  copying  machine  includes  an  upper  panel 
assembly  having  an  original  support  stand  glass  2 
which  is  movable  back  and  forth  and  an  original 
support  stand  glass  cover  3  that  can  be  placed 
over  the  original  support  stand  glass  2.  An  original 

2 
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to  be  copied  is  put  on  the  original  support  stand 
[lass  2  which  is  formed  of  light  transmissive  ma- 
srial.  The  copying  machine  1  also  has  a  light 
ource  placed  in  an  upper  righthand  portion  thereof 
ielow  the  original  support  stand  glass  2  and  com- 
irising  a  halogen  lamp  5a  extending  in  a  direction 
lormal  to  the  direction  in  which  the  original  support 
tand  glass  2  is  movable  back  and  forth,  and  a 
emicylindrical  reflecting  mirror  5b  disposed  in  sur- 
ounding  relation  to  the  halogen  lamp  5a.  The  light 
:ource  emits  a  linear-line  light  toward  the  lower 
:urface  of  the  original  support  stand  glass  2. 

When  the  original  support  stand  glass  2 
noves,  the  light  emitted  from  the  halogen  lamp  5a 
:ontinuously  irradiates  the  entire  surface  of  the 
iriginal  support  stand  glass  2  from  the  lefthand  to 
he  righthand  end  thereof  (as  viewed  in  FIG.1).  The 
ight  from  the  light  source  passes  through  the 
ransparent  original  support  stand  glass  2,  and  is 
hen  reflected  by  the  original  4  placed  on  the 
)riginal  support  stand  glass  2.  The  original  support 
>tand  glass  cover  3  covers  the  entire  upper  surface 
)f  the  original  support  stand  glass  2  so  that  the 
ight  applied  to  the  original  support  stand  2  will  not 
eak  out  from  those  areas  of  the  original  support 
stand  glass  2  which  are  not  covered  by  the  origi- 
lal. 

A  reflector  5c  is  positioned  on  the  lefthanded 
Dn  the  side  of  the  light  source  for  applying  lights 
smitted  from  the  halogen  lamp  5a  to  the  original 
lighly  efficiently.  The  reflector  5b  reflects  those 
3mitted  lights  which  are  not  directed  toward  the 
original  support  glass  2. 

The  light  reflected  from  the  original  on  the 
Driginal  support  stand  glass  2  is  directed  downwar- 
dly  and  the  passes  through  a  filter  6  and  a  lens  7. 
The  filter  6  serves  to  pass  desired  wavelengths  of 
light  dependent  on  the  sensitivity  of  a  microcapsule 
sheet  1  1  for  adjusting  the  colors  of  a  copied  image. 
The  lens  7  is  mounted  on  a  lens  attachment  7a 
which  is  slightly  adjustable  with  respect  to  the  path 
of  the  light  through  the  filter  6  and  the  lens  7. 

The  light  converged  by  the  lens  7  is  directed 
180  degrees  back  by  two  reflecting  mirrors  8,9  and 
then  focused  on  the  microcapsule  sheet  11  held 
closely  against  the  lower  surface  of  an  exposure 
table  10.  The  reflecting  mirrors  8,9  are  mounted  on 
a  mirror  attachment  8a  which  is  slightly  positionally 
adjustable  to  vary  the  length  of  the  light  path  and 
the  focused  condition. 

The  microcapsule  sheet  11  is  of  a  continuously 
elongated  length  and  is  wound  around  a  cartridge 
reel  12.  The  sheet  11  is  placed  in  a  removable 
cartridge  12a  positioned  below  the  original  support 
stand  glass  2.  A  leading  end  portion  of  the  micro- 
capsule  sheet  1  1  extends  through  many  rollers  and 
a  pressure  developing  unit  13  toward  a  takeup  reel 
15. 

More  specmcaiiy,  tne  microcapsule  sneei  1  1 
drawn  out  of  the  cartridge  12a  from  its  lower  end  is 
fed  and  guided  by  a  feed  roller  14a  and  a  guide 
roller  14b,  and  extends  beneath  the  exposure  table 

5  10  into  the  pressure  developing  unit  13.  The  micro- 
capsule  sheet  11  which  has  passed  through  the 
pressure  developing  unit  13  is  fed  by  a  pair  of  feed 
roller  14c,  travel  past  a  separator  roller  14d  and  an 
ad  justment  roller  14e,  and  is  then  wound  around 

o  the  takeup  reel  15.  The  microcapsule  sheet  11 
discharged  from  the  cartridge  12a  remains  unex- 
posed  by  a  light-shielding  cover  12b  before  the 
microcapsule  sheet  11  reach  the  exposure  table 
10. 

5  The  speed  at  which  the  microcapsule  sheet  1  1 
is  fed  is  controlled  so  as  to  be  held  at  a  constant 
level,  and  remains  the  same  speed  at  which  the 
original  support  stand  glass  2  is  moved.  Therefore, 
a  latent  image  can  be  formed  successively  line  by 

>o  line  on  the  microcapsule  sheet  11  when  it  moves 
past  the  exposure  table  10. 

A  developer  sheet  cassette  17  storing  a  stack 
of  developer  sheet  16  is  disposed  below  the  pres- 
sure  developing  unit  13.  One,  at  a  time,  of  the 

>5  developer  sheet  16  is  taken  out  of  the  cassette  17 
by  a  sheet  feed  mechanism  18  which  attracts  the 
developer  sheet  16  under  suction.  The  developer 
sheet  16  which  is  taken  from  the  cassette  17  is 
delivered  by  a  feed  roller  19a  and  a  pinch  roller 

jo  19b.  After  the  leading  end  of  the  developer  sheet 
16  is  aligned  by  rollers  19c,19d  and  a  resist  gate 
19e,  the  developer  sheet  16  is  fed  into  an  inlet  slot 
of  the  pressure  developing  unit  13. 

The  microcapsule  sheet  11  and  the  developer 
35  sheet  16  are  closely  held  against  each  other  when 

they  are  introduced  into  the  pressure  developing 
unit  13.  The  pressure  developing  unit  13  includes  a 
small  diameter  roller  13a  and  a  backup  roller  13b. 
The  microcapsule  sheet  11  and  the  developer 

40  sheet  16  are  sandwiched  and  pressed  together 
between  the  small  diameter  roller  13a  and  the 
backup  roller  13b.  At  this  time,  a  microcapsule 
layer  on  the  microcapsule  sheet  1  1  with  the  latent 
image  formed  thereon  and  a  color  developer  layer 

45  on  the  developer  sheet  16  are  held  against  each 
other.  Those  microcapsule  in  the  microcapsule  lay- 
er  which  are  not  exposed  are  ruptured  under  pres- 
sure,  and  a  developed  image  is  transferred  onto 
the  developer  sheet  16. 

50  The  microcapsule  sheet  11  and  the  developer 
sheet  16  which  have  left  the  pressure  developing 
unit  13  are  fed  by  the  roller  14c.  Then,  the  micro- 
capsule  sheet  11  is  separated  from  the  developer 
sheet  16  by  the  separator  roller  14d.  The  micro- 

55  capsule  sheet  1  1  is  directed  upwardly,  whereas  the 
developer  sheet  16  travels  straight  ahead  into  a 
thermal  fixing  unit  20.  The  thermal  fixing  unit  is 
composed  a  heater  roller  20a  and  feed  roller  20b. 
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After  color  development  on  the  developer  sheet  16 
is  promoted  and  the  color  image  is  fixed  by  the 
heat  fixing  unit  20,  the  developer  sheet  16  is  dis- 
charged  into  a  tray  21  with  the  developed  image 
facing  up. 

The  separated  microcapsule  sheet  11  travels 
past  the  adjustment  roller  14e  and  is  wound  around 
the  takeup  reel  1  5. 

The  sheet  feed  mechanism  1  8  disclosed  in  the 
co-pend  ing  U.S.  Patent  Application  will  be  de- 
scribed  in  greater  detail  with  reference  to  FIGS.  2 
and  3. 

The  sheet  feed  mechanism  18  includes  a  pair 
of  suction  cups  31  mounted  on  an  angularly  mov- 
able  elevator  arm  32  by  means  of  an  attachment 
plate  32a.  The  elevator  arm  32  has  two  pivot  shafts 
34  (  one  shown  in  FIG.2  )  rotatably  supported  on 
elevator  frames  36  vertically  movably  mounted  on 
machine  side  plates  35  (one  of  which  is  shown  in 
FIG  .2).  The  pivot  shafts  34  about  which  the  suction 
cups  31  are  angularly  movable  have  their  central 
axes  lying  on  a  plane  which  contains  the  suction 
surfaces  of  the  suction  cups  31.  The  pivot  shafts 
34  are  positioned  behind,  or  upstream  of,  the  posi- 
tion  where  the  suction  cups  31  attract  the  devel- 
oper  sheet  16,  with  respect  to  the  direction  in 
which  the  color  developer  sheet  16  is  fed  from  the 
cassette  17. 

The  suction  cups  31  are  positioned  such  that 
they  attract  the  developer  sheet  16  at  its  relatively 
forward  portion  in  the  direction  of  feed  of  the  devel- 
oper  sheet  16.  An  uppermost  sheet  sensor  33 
which  may  comprise  a  microswitch,  for  example,  is 
mounted  on  the  elevator  arm  32  by  means  of  an 
attachment  plate  32b  extending  from  and  inclined 
at  an  angle  to  the  attachment  plate  32a.  When  the 
attachment  plate  32b  extends  vertically,  the  sensor 
33  and  the  pivot  shafts  34  are  disposed  in  a 
common  horizontal  plane. 

A  motor  37  is  mounted  on  one  of  the  frames 
36,  and  a  gear  38  rotatable  by  the  motor  37  is  also 
supported  on  the  frame  36.  The  gear  36  is  held  in 
mesh  with  a  swing  gear  39  fixed  on  the  pivot  shaft 
34.  Therefore,  when  the  motor  37  is  energized,  the 
elevator  arm  32  is  angularly  moved  about  the  pivot 
shafts  34  in  the  directions  indicated  by  the  arrows 
A,B  (FIG.3). 

Each  of  the  frames  36  is  supported  by  a  verti- 
cal  guide  mechanism  (not  shown),  and  can  be 
moved  vertically  in  the  direction  indicated  by  the 
arrow  C,D,  by  a  stepper  motor  40.  Shafts  41,42 
mounted  on  the  machine  side  plate  35  extend 
through  respective  vertical  slots  43,44  defined  in 
the  frame  36.  Gears  45,  46  fixed  to  the  sifts  41  ,42, 
respectively,  are  held  in  mesh  with  racks  47,48 
defined  on  edges  of  the  slots  43,44.  A  timing  belt 
51  is  trained  around  pulleys  49,  50  fixed  respec- 
tively  to  the  shafts  41  ,  42.  A  helical  gear  52  fixed  to 

the  end  of  the  shaft  41  is  held  in  mesh  with  a  worm 
gear  53  fixed  to  the  output  shaft  of  the  stepper 
motor  40. 

Each  of  the  suction  cups  31  has  an  inner  hole 
5  defined  in  its  bottom  and  connected  through  a 

flexible  tube  54  to  an  evacuating  means  55  moun- 
ted  on  the  other  machine  side  plate.  The  evacuat- 
ing  means  55  includes  a  cylinder  56,  a  piston  58 
having  an  O-ring  57  and  slidably  fitted  in  the  cyl- 

70  inder  56,  intermeshing  gears  59,  60,  and  a  stepper 
motor  61.  When  the  stepper  motor  61  is  energized, 
the  gear  60  mounted  on  the  output  shaft  of  the 
stepper  motor  61  causes  the  gear  59  to  rotate 
about  a  shaft  62.  A  pin  63  is  disposed  on  the  gear 

75  60  near  an  outer  peripheral  surface  thereof  and 
fitted  in  a  slot  defined  in  one  end  of  a  piston  rod  64 
joined  to  move  linearly  in  the  cylinder  56  in  the 
direction  indicated  by  the  arrow  E,  thereby  devel- 
oping  a  negative  pressure  in  the  cylinder  56  which 

20  is  connected  to  the  tube  54. 
The  cylinder  56  has  an  open  end  through 

which  the  piston  rod  64  extends.  The  open  end  of 
the  cylinder  56  is  preferably  directed  downwardly 
so  that  dust  will  not  be  deposited  in  the  cylinder  56 

25  and  grease  for  lubricating  the  inner  surface  of  the 
cylinder  56  will  not  flow  through  the  tube  54  toward 
the  sheets  16.  If  the  open  end  of  the  cylinder  56  is 
directed  upwardly,  then  it  should  be  closed  by  a 
cover  to  prevent  foreign  matter  such  as  dust  and 

30  dirt  from  entering  the  cylinder  56. 
The  feed  roller  19a,  which  is  shown  as  a  plural- 

ity  of  feed  rollers  19a  in  FIG.2,  is  disposed  upwar- 
dly  of  the  leading  ends  of  the  developer  sheets  16 
stacked  in  the  cassette  17.  The  pinch  roller  19b  is 

35  movable  toward  and  away  from  the  feed  roller  19a 
and  rotatably  supported  on  the  distal  ends  of  swing 
arm  72  (one  shown  in  FIG  .3)  which  are  angularly 
movable  about  a  shaft  71  in  the  directions  in- 
dicated  by  the  arrow  G,H.  The  swing  arm  72  are 

40  angularly  moved  by  a  drive  source  (not  shown) 
each  time  a  developer  sheet  16  is  to  be  fed  out  of 
the  cassette  17,  for  thereby  moving  the  pinch  roller 
19b  toward  and  away  from  the  feed  roller  19a.  A 
guide  member  73  is  disposed  downstream  of  the 

45  roller  1  9a,  1  9b  with  respect  to  the  direction  of  feed 
of  the  developer  sheets  16,  the  guide  member  73 
defining  a  sheet  feed  path.  The  roller  19c,  19d  and 
the  resist  gate  19e  are  also  disposed  downstream 
of  the  rollers  19a,  19b.  The  resist  gate  19e  includes 

50  one  end  of  a  lever  74  rotatable  about  a  shaft  73. 
The  roller  19d  is  supported  on  another  end  of  the 
lever  74.  The  roller  19d  and  the  resist  gate  19e  are 
angularly  movable  alternatively  between  the  solid- 
line  position  and  the  two-dot-and-dash-line  position 

55  in  FIG.3. 
Operation  of  the  sheet  feed  mechanism  18 

thus  constructed  will  be  described  below  with  refer- 
ence  to  FIGS.2,3,and  4(a)  through  4(d). 

4 



It  is  assumed  that  the  frames  are  rirst  ais- 
Dsed  in  a  home  position.  In  response  to  a  sheet 
ied  signal  from  the  controller  of  the  copying  ma- 
line  1,  the  stepper  motor  40  is  energized,  and  its 
rtation  is  transmitted  through  the  worm  gear  53 
rid  the  helical  gear  52  to  the  shaft  41  to  rotate  the 
ear  45  in  the  clockwise  direction  in  FIG.2.  At  the 
ame  time,  the  gear  46  on  the  shaft  42  is  rotated  in 
ie  clockwise  direction  through  the  pulley  49,  the 
ming  belt  51  ,  and  the  pulley  50.  As  the  gear  45,46 
re  in  mesh  with  the  respective  racks  47,48,  the 
ame  36  is  moved  downwardly  in  the  direction 
idicated  by  the  arrow  D.  Upon  the  downwardly 
lovement  of  the  frame  36,  the  attachment  platen 
2b  is  its  vertical  position  as  shown  in  FIGS.3  and 
(a),  and  the  sensor  33  can  first  detect  the  upper- 
lost  sheet  surface  in  the  cassette  17. 

When  the  sensor  33  detects  the  uppermost 
heet  surface,  the  stepper  motor  40  is  deenergized 
d  stop  the  downward  movement  of  the  frame  36. 
"hen,  the  stepper  motor  37  is  energized,  and  its 
□tation  is  transmitted  to  the  gear  38,  39  to  rotate 
ne  shafts  34  about  their  own  axes.  The  suction 
:ups  31  are  then  moved  downwardly  along  an 
ircuate  path  until  they  are  held  against  the  upper- 
nost  color  developer  sheet  16  as  shown  in  FIG.4 
b). 

Then,  the  motor  61  is  energized  to  move  the 
)iston  58  in  the  direction  indicated  by  the  arrow  E. 
 ̂ negative  pressure  is  developed  in  each  of  the 

suction  cups  31  to  enable  the  suction  cups  31  to 
ittract  the  uppermost  developer  sheet  16. 

With  the  suction  cups  31  attracting  the  upper- 
nost  developer  sheet  16,  the  stepper  motor  37  is 
eversed  to  turn  the  arm  32  through  a  predeter- 
nined  angle  about  the  shaft  34  in  the  direction 
ndicated  by  the  arrow  A  until  the  arm  32  assumes 
he  position  shown  in  FIG.  4(c).  At  this  time,  the 
arm  32  is  not  turned  about  the  suction  cups  31  ,  but 
s  turned  about  the  shafts  34  positioned  behind  the 
suction  cups  31.  Therefore,  the  suction  cups  31 
also  turned  about  the  shafts  34.  The  suction  cups 
31  attracts  the  uppermost  developer  sheet  16  un- 
der  suction  and  lifts  the  leading  end  position  of  the 
developer  sheet  16  off  the  next  developer  sheet  16. 
At  this  time,  the  uppermost  developer  sheet  16  is 
separated  from  the  lower  sheet  16  because  of  the 
stiffness  of  the  upper  developer  sheet  16.  Even  if 
the  negative  pressure  developed  in  the  suction 

cups  31  is  relatively  small  in  pressure,  the  suction 
cups  31  can  separate  the  upper  most  sheet  16 
since  it  is  simply  lifted  off  the  lower  developer 
sheet  16  without  frictional  engagement  therewith.  If 
the  suction  cups  31  were  not  turned  but  were 
operated  only  to  attract  the  developer  sheet  16,  two 
or  more  developer  sheets  would  be  fed  out  at  the 
same  time  when  an  electrostatic  force  acting  on 
these  sheets  is  greater  than  the  weight  of  the 

aeveioper  sueoi  io.  omoe  mo  oui*uum  v̂ û o  >̂ 
actually  turned  about  the  shafts  34,  however,  two  or 
more  developer  sheets  are  prevented  from  being 
fed  out  together.  An  experiment  conducted  on  the 
sheet  feed  mechanism  18  indicated  that  the  upper- 
most  sheet  1  6  could  sufficiently  be  separated  from 
the  lower  developer  sheet  16  by  the  suction  cups 
31  when  the  arm  32  was  turned  through  about  30 
degrees.  After  the  uppermost  developer  sheet  16 

3  has  been  separated,  the  stepper  motor  40  is  re- 
versed  to  elevate  the  frames  36  and  hence  the 
elevator  arm  32  in  the  direction  indicated  by  the 
arrow  C  up  to  the  position  shown  in  FIG.4(a)  in 
which  the  leading  end  of  the  developer  sheet  16  is 

5  positioned  directly  below  the  feed  roller  19a. 
Then,  the  pinch  roller  19b  is  swung  about  its 

own  axis  in  the  direction  indicated  by  the  arrow  G 
to  pinch  or  nip  the  leading  end  of  the  developer 
sheet  16  between  the  pinch  roller  19b  (indicated  by 

o  the  two-dot-and-dash  line)  and  feed  roller  19a. 
Thereafter,  the  motor  61  of  the  evacuating  means 
55  is  reversed  to  move  the  piston  58  in  the  direc- 
tion  of  the  arrow  F.  The  negative  pressure  in  the 
suction  cups  31  is  eliminated,  and  the  developer 

5  sheet  16  is  released  from  the  suction  cups  31  . 
The  stepper  motor  40  is  further  energized  to  lift 

the  frames  36  and  the  arm  32  by  a  certain  distance 
to  avoid  engagement  or  interference  between  the 
suction  cups  31  and  the  developer  sheet  16  as  is 

io  fed  along. 
Through  the  above  operation,  the  uppermost 

one  of  the  stacked  developer  sheets  16  is  sepa- 
rated  and  delivered  into  the  sheet  feed  path.  In  an 
initial  stage  of  the  sheet  feeding  operation,  the 

!5  roller  19d  and  the  resist  gate  19e  are  in  the  two- 
dot-and-dash  position  shown  in  FIG.  3,  and  hence 
the  roller  19c,  19d  are  spaced  from  each  other. 
The  developer  sheet  16  is  fed  by  the  feed  roller 
19a  and  the  pinch  roller  19b  until  its  leading  end  is 

to  engaged  by  the  resist  gate  19e,  whereupon  the 
leading  end  of  the  developer  sheet  16  is  properly 
aligned  and  corrected  out  of  the  any  skewed  condi 
tion.  Then,  the  lever  74  is  turned  to  displace  the 
roller  19d  against  the  roller  19c  and  pull  the  resist 

45  gate  19e  out  of  the  sheet  feed  path.  The  developer 
sheet  16  is  now  fed  along  the  sheet  feed  toward 
the  pressure  developing  unit. 

The  sheet  feeding  mechanism  18  described  in 
the  U.S.  Application  has  a  simple  construction,  and 

so  the  sheet  is  surely  delivered  from  the  sheet  cas- 
sette  without  any  damage  to  the  sheet.  The  sheet 
feeding  mechanism  18  is  incorporated  into  an  im- 
age  recording  apparatus  or  a  copying  machine 
which  employs  voluminous  papers  as  recording 

55  mediums.  In  such  circumstances,  dusts  or  a  fibrous 
particles  are  released  from  the  paper  sheets.  Fur- 
ther,  in  the  image  recording  apparatus  or  the  copy- 
ing  machine,  heat  is  released  in  its  interior.  There- 
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fore,  external  air  is  normally  introduced  into  its 
interior  by  means  of  a  fan  etc.  in  order  to  cool 
internal  components. 

In  this  case,  ambient  dusts  may  also  be  intro- 
duced  into  the  interior  together  with  the  external 
air.  Accordingly,  such  dusts  are  also  introduced 
into  the  sheet  feeding  mechanism  18.  If  the  latter  is 
the  case,  dusts  may  be  entered  into  the  flexible 
tube  54  of  the  sheet  feeding  mechanism  due  to 
aspiration  of  the  evacuating  means  55.  Therefore, 
the  tube  54  may  be  choked  up  with  the  dusts. 
Further,  dusts  may  be  adhered  to  the  suction  cup 
31,  so  that  intimate  contact  between  the  suction 
cup  31  and  the  sheet  16  may  be  degraded,  to  thus 
degrade  separation  and  absorption  efficiency  of  the 
evacuating  means  55. 

If  the  dusts  are  entered  into  the  cylinder  56  of 
the  evacuating  means  55,  the  0-ring  57  of  the 
piston  58  may  be  impaired,  which  may  reduce 
service  life  of  the  evacuating  means. 

It  is,  therefore,  an  object  of  the  present  inven- 
tion  to  provide  a  sheet  feed  mechanism  capable  of 
preventing  dusts  from  being  entered  into  evacuat- 
ing  means. 

Another  object  of  the  invention  is  to  provide  a 
method  for  positively  discharging  dusts  accumu- 
lated  within  the  flexible  tube  or  the  suction  cups 
toward  outside  of  the  sheet  feed  mechanism. 

These  and  other  objects  of  the  present  inven- 
tion  will  be  attained  by  providing  a  sheet  feeding 
mechanism  for  feeding  an  uppermost  sheet  of  a 
sheet  stack  stacked  in  a  sheet  cassette,  the  sheet 
having  a  leading  end  with  respect  to  a  sheet  feed 
path,  the  sheet  feeding  mechanism  comprising 
suction  cup  means  movable  into  and  out  of  contact 
with  the  uppermost  sheet  in  the  sheet  cassette, 
evacuating  means  for  developing  a  negative  pres- 
sure  in  the  suction  cup  means  to  enable  the  suc- 
tion  cup  means  to  attract  the  uppermost  sheet, 
tube  means  connecting  the  suction  cup  means  and 
one  end  of  the  evacuating  means,  lifting  means  for 
lifting  the  suction  cup  means  with  the  uppermost 
sheet  being  attracted  thereto,  nipping  means  for 
nipping  the  leading  end  of  the  attracted  and  lifted 
uppermost  sheet  and  delivering  the  uppermost 
sheet  into  the  sheet  feed  path,  and  dust  preventing 
means  positioned  near  or  in  the  evacuating  means 
for  preventing  dust  from  being  entered  into  the 
evacuating  means. 

In  another  aspect  of  the  invention  there  is  pro- 
vided  a  method  for  cleaning  a  sheet  feeding 
mechanism  which  feeds  an  uppermost  sheet  of  a 
sheet  stack  stacked  in  a  sheet  cassette,  the  sheet 
having  a  leading  end  with  respect  to  a  sheet  feed 
path,  the  sheet  feeding  mechanism  including  suc- 
tion  cup  means  movable  into  and  out  of  contact 
with  the  uppermost  sheet  in  the  sheet  cassette, 
evacuating  means  for  developing  a  negative  pres- 

sure  in  the  suction  cup  means  to  enable  the  suc- 
tion  cup  means  to  attract  the  uppermost  sheet, 
tube  means  connecting  the  suction  cup  means  and 
one  end  of  the  evacuating  means,  the  evacuating 

5  means  including  a  cylinder,  a  piston  provided  mov- 
able  within  the  cylinder  and  a  drive  means  con- 
nected  to  the  piston  for  reciprocally  moving  the 
piston,  the  method  comprising  the  steps  of:  en- 
ergizing  the  drive  means  when  the  suction  cup 

w  means  is  out  of  contact  with  the  uppermost  sheet 
for  reciprocating  the  piston,  thereby  generating  an 
air  stream,  and  discharging  dusts  accumulated 
within  at  least  one  of  the  tube  means  and  the 
suction  means  by  the  air  stream. 

75  In  still  another  aspect  of  this  invention,  there  is 
provided  a  sheet  feeding  method  for  feeding  an 
uppermost  sheet  of  a  sheet  stack  stacked  in  a 
sheet  cassette,  the  sheet  having  a  leading  end  with 
respect  to  a  sheet  feed  path,  the  sheet  feeding 

20  mechanism  including  suction  cup  means  movable 
into  and  out  of  contact  with  the  uppermost  sheet  in 
the  sheet  cassette,  evacuating  means  for  develop- 
ing  a  negative  pressure  in  the  suction  cup  means 
to  enable  the  suction  cup  means  to  attract  the 

25  uppermost  sheet,  tube  means  connecting  the  suc- 
tion  cup  means  and  one  end  of  the  evacuating 
means,  the  evacuating  means  including  a  cylinder, 
a  piston  provided  movable  within  the  cylinder  and  a 
drive  means  connected  to  the  piston  for  recipro- 

30  cally  moving  the  piston,  the  sheet  feeding  method 
comprising  the  steps  of  energizing  the  drive  means 
for  moving  the  piston  when  the  suction  cup  means 
is  out  of  contact  with  the  uppermost  sheet,  thereby 
generating  an  air  stream,  discharging  dusts  accu- 

35  mulated  within  at  least  one  of  the  tube  means  and 
the  suction  means  by  the  air  stream  moving  the 
suction  cup  means  to  allow  the  suction  cup  means 
to  be  brought  into  contact  with  the  uppermost 
sheet,  again  energizing  the  drive  means  for  moving 

40  the  piston,  to  thereby  generate  negative  pressure, 
to  thus  attract  the  uppermost  sheet  to  the  suction 
cup,  lifting  the  suction  cup  means  which  attracts 
the  uppermost  sheet,  and  moving  the  suction  cup 
means  toward  the  sheet  feed  path  for  introducing 

45  the  uppermost  sheet  thereinto. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

50 
In  the  drawings: 

FIG.1  is  a  schematic  vertical  cross-sectional 
view  showing  a  copying  machine  incorporating  a 
sheet  feed  mechanism,  according  to  an  embodi- 

55  ment  of  an  invention  disclosed  in  a  pending 
U.S.  Patent  Application; 

FIG.2  is  a  enlarged  fragmentary  perspective 
view  showing  the  sheet  feed  mechanism  described 

3 
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i  the  pending  application; 
FIG.3  is  a  side  elevational  view,  partly  cut 

way,  showing  the  sheet  feed  mechanism  de- 
cribed  in  the  pending  application; 

FIG.4(a)  through  4(d)  are  sectional  side 
levational  view  showing  a  sequence  of  operation 
i  the  sheet  feed  mechanism  described  in  the 
ending  application; 

FIG.5  is  a  side  elevational  view,  partly  cut 
way,  showing  a  sheet  feed  device  having  dust 
ireventing  means  according  to  a  first  embodiment 
if  the  present  invention;  and 

FIG.6  is  a  side  elevational  view,  partly  cut 
iway,  showing  a  sheet  feed  device  having  dust 
ireventing  means  according  to  a  second  embodi- 
nent  of  the  present  invention. 

Embodiments  of  the  present  invention  will  be 
lescribed  below  with  reference  to  FIGS.  5  and  6, 
therein  like  parts  and  components  are  designated 
>y  the  same  reference  numerals  and  characters  as 
hose  shown  in  FIGS.  1  thru  4(d)  for  eliminating  a 
iuplicating  description. 

FIG.5  shows  a  sheet  feed  mechanism  accord- 
ng  to  a  first  embodiment  of  the  present  invention. 
\pparently,  the  sheet  feed  mechanism  according  to 
he  first  embodiment  is  applied  to  an  image  record- 
ng  apparatus  or  a  copying  machine  as  described 
ibove. 

A  suction  cup  31  has  an  inner  hole  defined  in 
ts  bottom  and  connected  through  a  flexible  tube  54 
:o  an  evacuating  means  55  mounted  on  another 
side  frame  (not  shown).  The  evacuating  means  55 
ncludes  a  cylinder  56,  a  piston  58  having  an  0-ring 
57  and  slidably  fitted  in  the  cylinder  56,  inter- 
■neshing  gears  59,  60,  and  a  stepper  motor  61 
naving  an  output  shaft.  The  intermeshing  gear  59 
nas  one  end  pivotally  supported  by  a  pivot  shaft 
32,  and  has  another  end  adjacent  its  gear  portion 
provided  with  a  pin  63.  The  piston  58  is  connected 
to  a  piston  rod  64  whose  distal  end  is  formed  with 
a  slot.  The  pin  63  is  provided  engageable  with  the 
slot.  When  the  stepper  motor  61  is  energized,  the 
gear  60  mounted  on  the  output  shaft  of  the  stepper 
motor  61  permits  the  gear  59  to  rotate  about  the 
shaft  62.  Therefore,  the  gear  59  causes  the  piston 
58  to  move  linearly  in  the  cylinder  56  by  way  of  the 
pin  63  and  the  slot  in  the  direction  indicated  by  an 
arrow  E,  thereby  developing  a  negative  pressure  in 
the  cylinder  56  which  is  connected  to  the  tube  54. 

In  the  first  embodiment,  a  filter  73  is  provided 
in  the  tube  54  for  purifying  the  air  intaken  into  an 
interior  of  the  suction  cup  31  and  the  tube  54  by 
the  evacuating  means  55,  so  that  dust  such  as 
paper  powders  in  the  intaken  air  is  trapped  by  the 
filter  73.  Therefore,  the  filter  73  prevents  the  dusts 
from  reaching  an  interior  of  the  evacuating  means, 
and  accordingly,  dusts  are  not  involved  at  a  sliding 
portion  of  the  piston  58.  As  a  result,  prolonged 

service  me  ot  ine  evacuaimg  means  aa  wuuiu  uo 
obtainable.  If  great  amount  of  dusts  are  accumu- 
lated  at  the  filter  73,  the  filter  73  together  with  the 
tube  54  are  replaced  by  a  new  filter  and  the  tube. 

;  Consequently,  inherent  filtering  function  can  be  ob- 
tained. 

FIG.  6  shows  a  sheet  feed  mechanism  accord- 
ing  to  another  embodiment  of  the  present  inven- 
tion.  In  the  first  embodiment  shown  in  Fig.  5,  the 

o  cylinder  56  of  the  evacuating  means  55  extends  in 
vertical  direction  similar  to  the  cylinder  56  of  the 
above  described  copending  U.S.  Patent  Application. 
Further,  a  lower  end  of  the  cylinder  56  is  fully 
opened  to  an  atmosphere.  On  the  other  hand,  in 

5  the  second  embodiment,  the  cylinder  56  extends 
in  horizontal  direction,  and  relevant  end  portion  of 
the  cylinder  56'  is  closed  by  an  end  plate  56  A. 

More  specifically,  the  cylinder  56  has  one  end 
connected  to  a  tube  54  and  has  another  end  cov- 

o  ered  with  the  end  plate  56'  A.  The  cylinder  56'  is 
supported  by  a  side  frame  (not  shown)  with  main- 
taining  its  horizontal  orientation.  Further,  a  hole  65 
is  bored  at  a  lower  portion  of  a  cylindrical  wall  of 
the  cylinder  56'  and  at  a  position  adjacent  the  end 

>5  plate  56'a  for  discharging  air  when  a  piston  58  is 
moved  in  a  direction  E. 

Similar  to  the  first  embodiment,  when  the  step- 
per  motor  61  is  energized,  the  gear  59  causes  the 
piston  58  to  move  linearly  in  the  cylinder  56  in  the 

jo  direction  indicated  by  the  arrow  E,  thereby  devel- 
oping  a  negative  pressure  in  the  cylinder  56  which 
is  connected  to  the  tube  54. 

Since  the  hole  65  is  bored  downwardly  and  the 
cylinder  56'  is  substantially  hermetically  sealed  by 

?5  the  end  plate  56  A  except  the  hole  65,  dust  is 
hardly  entered  into  the  interior  of  the  cylinder  56  . 
Therefore,  prolonged  service  life  of  the  evacuating 
means  55  is  obtained.  Further,  since  the  cylinder 
56'  extends  in  horizontal  direction  and  the  tube  54 

to  is  connected  to  the  one  end  of  the  cylinder  56  at  a 
radially  center  portion  thereof,  grease  for  lubrica- 
tion  purpose  would  not  flow  out  of  the  cylinder 
toward  the  tube  54.  Accordingly,  sheet  contamina- 
tion  with  the  grease  can  be  obviated. 

45  In  the  second  embodiment  various  modifica- 
tions  may  be  conceivable.  For  example,  a  filter 
member  73  shown  in  the  first  embodiment  can  be 
assembled  into  the  flexible  tube  54  for  further 
avoiding  dust  sucking  into  the  interior  of  the  cyl- 

50  inder  through  the  suction  means  31  .  Furthermore,  a 
filter  may  be  attached  to  an  open  end  of  the  hole 
65  of  the  cylinder  56'  for  completely  avoiding  dust 
sucking  into  the  interior  of  the  cylinder  56  . 

Next,  in  the  present  invention,  positive  dis- 
ss  charge  of  the  dusts  out  of  the  sheet  feed  mecha- 

nism  18  is  attainable  prior  to  the  sheet  feeding 
operation  or  at  an  instance  in  which  dusts  are 
considered  to  be  attached  to  the  interior  of  the  tube 
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54  or  the  suction  cups  31  .  In  the  latter  case,  such 
dust  discharge  may  be  conducted  after  predeter- 
mined  numbers  of  copying  are  carried  out.  That  is, 
in  an  idling  state  of  the  sheet  feed  mechanism,  i.e., 
in  a  state  where  the  suction  cups  31  are  separated 
from  the  sheet,  a  motor  61  (Fig.  3)  is  energized  for 
reciprocatingly  moving  the  piston  58  in  directions  E 
and  F  in  order  to  produce  an  air  stream  within  the 
flexible  tube  54  and  the  suction  cups  31  ,  to  thereby 
positively  discharge  paper  fibrous  chips  or  dusts 
out  of  the  tube  or  the  suction  cups. 

According  to  this  idling  operation,  i.e.,  positive 
dust  discharging  operation,  dusts  attached  to  the 
tube  etc.  can  be  removed  therefrom.  Therefore, 
probability  in  dust  entry  into  the  evacuation  means 
can  be  reduced.  Further,  since  the  dust  attached  to 
the  suction  cups  can  also  be  removed  by  the 
positive  discharge,  intimate  contact  between  the 
suction  cups  and  the  sheet  can  be  provided,  to 
thereby  ensure  sheet  feeding  operation. 

Further,  this  idling  operation  can  be  applied  to 
the  above  described  first  and  second  embodiments 
of  this  invention.  That  is,  upon  energization  of  the 
motor  61  (Fig.  5),  the  piston  58  is  reciprocally 
moved  within  the  cylinder  56  to  generate  an  air 
stream  within  the  tube  54  and  within  the  cylinder 
56  .  Therefore,  dusts  accumulated  to  the  filter  73 
as  well  as  to  the  flexible  tube  54  can  be  blown  by 
the  air  stream  and  is  discharged  to  the  atmo- 
sphere.  Therefore,  service  life  of  the  filter  can  also 
be  prolonged. 

Furthermore,  in  order  to  positively  discharge 
the  dusts  accumulated  within  the  flexible  tube  54  or 
the  filter  73,  moving  speed  of  the  piston  58  may  be 
changed.  That  is,  moving  speed  of  the  piston  in  the 
direction  F  is  arranged  to  be  higher  than  that  in  the 
direction  E  so  as  to  produce  positive  air  stream 
having  high  velocity  directing  to  F  direction. 

The  above  described  cleaning  method  or  idling 
operation  is  not  limited  to  the  copying  machine 
described  above,  but  is  available  to  other  types  of 
image  recording  apparatus  using  photosensitive 
pressure  sensitive  recording  medium.  Further,  var- 
ious  modifications  may  be  effected  to  the  sheet 
feed  mechanism  per  se.  For  example,  crank- 
mechanism  may  be  available  in  the  evacuating 
means  55.  Furthermore,  numbers  of  the  suction 
cups  31  can  be  changed  in  accordance  with  the 
size  and  weight  of  the  sheets  to  be  fed. 

While  the  invention  has  been  described  in  de- 
tail  and  with  reference  to  specific  embodiments 
thereof,  it  would  be  apparent  to  those  skilled  in  the 
art  that  various  changes  and  modifications  can  be 
made  therein  without  departing  from  the  spirit  and 
scope  of  the  invention. 

Claims 

1.  A  sheet  feeding  mechanism  for  feeding  an 
uppermost  sheet  of  a  sheet  stack  stacked  in  a 
sheet  cassette,  the  sheet  having  a  leading  end  with 

5  respect  to  a  sheet  feed  path,  the  sheet  feeding 
mechanism  comprising; 
suction  cup  means  movable  into  and  out  of  contact 
with  the  uppermost  sheet  in  the  sheet  cassette; 
evacuating  means  for  developing  a  negative  pres- 

w  sure  in  the  suction  cup  means  to  enable  the  suc- 
tion  cup  means  to  attract  the  uppermost  sheet; 
tube  means  connecting  the  suction  cup  means  and 
one  end  of  the  evacuating  means; 
lifting  means  for  lifting  the  suction  cup  means  with 

75  the  uppermost  sheet  being  attracted  thereto; 
nipping  means  for  nipping  the  leading  end  of  the 
attracted  and  lifted  uppermost  sheet  and  delivering 
the  uppermost  sheet  into  the  sheet  feed  path;  and 
dust  preventing  means  positioned  near  the  evacu- 

20  ating  means  for  preventing  dust  from  entering  into 
the  evacuating  means. 

2.  The  sheet  feeding  mechanism  according  to 
claim  1,  wherein  the  evacuating  means  comprises 
a  cylinder,  a  piston  movably  provided  within  the 

25  cylinder,  and  piston  driving  means  connected  to 
the  piston  for  reciprocally  moving  the  piston,  the 
cylinder  having  one  end  connected  to  the  tube 
means. 

3.  The  sheet  feeding  mechanism  according  to 
30  claim  1  or  2,  wherein  the  dust  preventing  means  is 

positioned  in  the  tube  means. 
4.  The  sheet  feeding  mechanism  according  to 

claim  3,  wherein  the  dust  preventing  means  com- 
prises  filter  means. 

35  5.  The  sheet  feeding  mechanism  according  to 
claim  2,  wherein  the  cylinder  extends  in  horizontal 
direction. 

6.  The  sheet  feeding  mechanism  according  to 
claim  5,  wherein  the  dust  preventing  means  com- 

40  prises  an  end  plate  covering  another  end  of  the 
cylinder,  the  cylinder  having  a  cylindrical  wall 
formed  with  a  hole  positioned  near  the  end  plate 
and  at  a  lower  portion  of  the  cylindrical  wall. 

7.  The  sheet  feeding  mechanism  according  to 
45  claim  6,  wherein  the  dust  preventing  means  further 

comprises  a  first  filter  means  positioned  within  the 
tube  means. 

8.  The  sheet  feeding  mechanism  according  to 
claim  7,  wherein  the  dust  preventing  means  further 

so  comprises  a  second  filter  means  positioned  at  the 
hole. 

9.  A  method  for  cleaning  a  sheet  feeding 
mechanism  which  feeds  an  uppermost  sheet  of  a 
sheet  stack  stacked  in  a  sheet  cassette,  the  sheet 

55  having  a  leading  end  with  respect  to  a  sheet  feed 
path,  the  sheet  feeding  mechanism  including  suc- 
tion  cup  means  movable  into  and  out  of  contact 
with  the  uppermost  sheet  in  the  sheet  cassette, 

8 
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ivacuating  means  for  developing  a  negative  pres- 
sure  in  the  suction  cup  means  to  enable  the  suc- 
ion  cup  means  to  attract  the  uppermost  sheet, 
ube  means  connecting  the  suction  cup  means  and 
>ne  end  of  the  evacuating  means,  the  evacuating 
neans  including  a  cylinder,  a  piston  provided  mov- 
ible  within  the  cylinder  and  a  drive  means  con- 
lected  to  the  piston  for  reciprocally  moving  the 
)iston,  the  method  comprising  the  steps  of: 
snergizing  the  drive  means  when  the  suction  cup 
neans  is  out  of  contact  with  the  uppermost  sheet 
or  reciprocating  the  piston,  thereby  generating  an 
air  stream,  and 
discharging  dust  accumulated  within  at  least  one  of 
he  tube  means  and  the  suction  means  by  the  air 
stream. 

10.  The  method  according  to  claim  9  wherein 
he  energizing  step  is  conducted  prior  to  the  sheet 
eeding  operation. 

11.  The  method  according  to  claim  9  or  10 
wherein  the  enegizing  step  is  conducted  after  a 
predetermined  number  of  copying  operations  are 
carried  out. 

12.  The  method  according  to  claim  9  10  or  11 
wherein  the  piston  is  movable  in  one  direction  for 
generating  the  negative  pressure  in  the  suction  cup 
and  is  movable  in  opposite  direction,  the  moving 
speed  of  the  piston  in  the  opposite  direction  being 
faster  than  that  in  the  one  direction. 

13.  A  sheet  feeding  method  for  feeding  an 
uppermost  sheet  of  a  sheet  stack  stacked  in  a 
sheet  cassette,  the  sheet  having  a  leading  end  with 
respect  to  a  sheet  feed  path,  the  method  using 
suction  cup  means  movable  into  and  out  of  contact 
with  the  uppermost  sheet  in  the  sheet  cassette, 
evacuating  means  for  developing  a  negative  pres- 
sure  in  the  suction  cup  means  to  enable  the  suc- 
tion  cup  means  to  attract  the  uppermost  sheet, 
tube  means  connecting  the  suction  cup  means  and 
one  end  of  the  evacuating  means,  the  evacuating 
means  including  a  cylinder,  a  piston  provided  mov- 
able  within  the  cylinder  and  a  drive  means  con- 
nected  to  the  piston  for  reciprocally  moving  the 
piston,  the  sheet  feeding  method  comprising  the 
steps  of: 
energizing  the  drive  means  for  moving  the  piston 
when  the  suction  cup  means  is  out  of  contact  with 
the  uppermost  sheet,  thereby  generating  an  air 
stream; 
discharging  dust  accumulated  within  at  least  one  of 
the  tube  means  and  the  suction  means  by  the  air 
stream; 
moving  the  suction  cup  means  to  allow  the  suction 
cup  means  to  be  brought  into  contact  with  the 
uppermost  sheet; 
again  energizing  the  drive  means  for  moving  the 
piston,  to  thereby  generate  negative  pressure,  to 
thus  attract  the  uppermost  sheet  to  the  suction  cup; 

lifting  the  suction  cup  means  wnicn  anracxs  ine 
uppermost  sheet;  and 
moving  the  suction  cup  means  toward  the  sheet 
feed  path  for  introducing  the  uppermost  sheet 
thereinto. 
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