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(54)  Paper  pick-up  systems  for  printers. 

(57)  A  separator  (26)  is  provided  for  use  in  a  sheet 
pick-up  system,  the  separator  (26)  including  a 
rigid  body  (30)  having  a  base  portion  (34)  and  a 
wear-resistant  upstanding  portion  (36).  The 
separator  (26)  is  mounted  adjacent  the  printer's 
input  port  (18)  and  is  biased  toward  a  motor- 
driven  roller  (20),  pinching  input  sheets  be- 
tween  the  roller  (20)  and  the  separator's  up- 
standing  portion  (36)  so  that  the  roller  (20)  may 
pull  the  top  sheet  (24a)  across  the  second  sheet 
and  the  upstanding  portion  (36).  A  frictionally 
adherent  pad  (32)  is  formed  in  operative  associ- 
ation  with  the  body  (30)  so  as  to  extend  in  a 
region  (42)  forward  of  the  upstanding  portion 
(36)  and  contact  the  second  sheet  (24b)  to 
oppose  intake  thereof. 
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Technical  Field 

The  present  invention  relates  generally  to  a  sys- 
tem  for  use  in  transferring  sheets  from  an  input  tray 
to  a  printer's  input  port.  More  particularly,  the  inven- 
tion  relates  to  a  sheet  pick-up  system  which  includes 
mechanism  for  separating  sheets  as  they  are  fed  into 
the  input  port  of  a  single-sheet  printer. 

Background  Art 

In  a  conventional  single-sheet  printer,  sheets  of 
paper  are  pulled  from  a  stack  and  fed  intothe  printer's 
input  port  so  as  to  begin  the  print  cycle.  Such  an  op- 
eration,  commonly  known  as  sheet  pick-up,  is  accom- 
plished  by  peeling  the  top  sheet  from  the  stack  using 
a  motor-driven  roller.  The  roller,  which  generally  in- 
cludes  a  frictionally  adherent  rolling  surface,  rotates 
against  the  upper  surface  of  the  top  sheet,  directing 
passage  of  that  sheet  into  the  printer. 

Due  to  frictional  forces  between  consecutively 
stacked  sheets,  pick-up  of  the  top  sheet  is  often  ac- 
companied  by  unwanted  pick-up  of  a  second  sheet, 
an  event  which  may  lead  to  paper  jam.  This  problem 
is  particularly  prevalent  where  the  input  stack  is  a  stiff 
stack,  such  stacks  being  characterized  by  high  fric- 
tional  forces  between  sheets. 

In  order  to  avoid  pick-up  of  multiple  sheets,  some 
printers  have  been  fitted  with  a  device  known  as  a 
separator.  The  separator,  which  includes  a  frictionally 
adherent  surface,  is  mounted  to  the  printer  adjacent 
the  roller  and  biased  toward  engagement  therewith. 
Sheets  pulled  from  the  stack  are  pinched  between 
the  roller  and  the  separator  so  that  the  roller  exerts 
a  first  frictional  force  against  the  upper  surface  of  the 
top  sheet  and  the  separator  exerts  a  second  oppos- 
ing  frictional  force  against  the  bottom  surface  of  the 
second  sheet.  The  top  sheet  is  thus  intended  to  slide 
across  the  second  sheet  and  into  the  printer. 

The  above-described  arrangement,  however, 
has  presented  several  problems.  First,  known  sepa- 
rators  have  characteristically  engaged  all  sheets  en- 
tering  the  printer,  including  the  top  sheet.  Intake  of  the 
top  sheet  is  thus  opposed  by  the  separator.  Due  to 
the  sliding  frictional  engagement  between  the  top 
sheet  and  the  separator,  previously  developed  sepa- 
rators  have  also  been  characterized  by  unacceptably 
rapid  wear  with  such  wear  leading  to  excessive  down- 
time  and  frequent  separator  replacement.  Additional- 
ly,  after  the  picked-up  sheet  passes  completely  into 
the  printer's  input  port,  and  there  is  no  paper  sepa- 
rating  the  roller  and  the  separator,  known  printers 
have  produced  an  undesirable  whine  or  squeal  due  to 
contact  between  like  surfaces. 

Disclosure  of  the  Invention 

The  invented  pick-up  system  employs  a  separa- 

tor  which  includes  a  rigid  body  having  a  base  portion 
and  a  wear-resistant  upstanding  portion,  such  up- 
standing  portion  being  rearwardly  adjacent  a  friction- 
ally  adherent  pad.  The  separator  is  mounted  adjacent 

5  the  printer's  input  port  and  is  biased  toward  a  motor- 
driven  roller  so  as  to  pinch  the  top  two  sheets  from  an 
input  stack  between  the  roller  and  the  separator's  up- 
standing  portion.  The  roller  thus  pulls  the  top  sheet 
across  the  second  sheet  and  the  upstanding  portion. 

10  The  pad,  which  extends  in  a  region  forward  of  the  up- 
standing  portion,  opposes  intake  of  the  second  sheet. 

Brief  Description  of  the  Drawings 

15  Fig.  1  is  an  isometric  view  of  a  printer  employing 
a  sheet  pickup  system  according  to  the  present  inven- 
tion. 

Fig.  2  is  a  simplified  environmental  view  taken 
generally  along  line  2-2  in  Fig.  1,  the  referenced  area 

20  being  enlarged  so  as  to  illustrate  pickup  of  a  top  sheet 
from  an  input  stack  using  the  invented  sheet  pick-up 
system. 

Fig.  3  is  an  enlarged  isometric  view  of  the  sepa- 
rator  employed  in  Figs.  1  and  2. 

25  Fig.  4  is  a  further  enlarged  plan  view  of  the  sep- 
arator  depicted  in  Fig.  3. 

Fig.  5  is  an  isometric  view  showing  the  separa- 
tor's  body  independently. 

30  Detailed  Description  and  Best  Mode  for  Carrying 
Out  the  Invention 

Referring  initially  to  Fig.  1,  a  single-sheet  printer 
10  is  depicted,  such  printer  being  suitable  for  use  in 

35  combination  with  the  invented  sheet  pick-up  system. 
As  shown,  printer  10  is  of  conventional  design,  includ- 
ing  a  chassis  12,  an  input  tray  14,  and  an  output  tray 
16  (shown  partially  cutaway).  Paper  is  pulled  intothe 
printer's  input  port  18,  one  sheet  at  a  time,  using  a 

40  sheet  pick-up  system  which  includes  a  plurality  of 
spaced  drive  rollers  20.  The  rollers  are  operatively 
connected  to  a  motor-driven  drive  shaft  22  and  rotat- 
ed  under  the  direction  of  an  onboard  control  system 
(not  shown). 

45  Turning  now  to  Fig.  2,  and  focusing  attention 
more  specifically  on  the  mechanism  by  which  paper 
is  pulled  into  the  printer,  it  will  be  appreciated  that  the 
above-described  rollers  are  mounted  so  as  to  selec- 
tively  engage  a  sheet  stack  24.  The  sheet  stack, 

so  which  rests  on  input  tray  14,  is  positioned  so  as  to  al- 
low  sliding  passage  of  a  sheet  24a  from  the  top  of  the 
stack  into  the  printer's  input  port.  Toward  this  end,  the 
stack  is  positioned  via  spring  bias  of  the  input  tray  so 
that  top  sheet  24a  is  at  a  position  substantially  accom- 

55  modating  insertion  of  such  sheet  into  input  port  18. 
Where  it  is  desired  to  avoid  sheet  pick-up,  a  paper 
sled  25  is  used  to  urge  the  sheet  stack  below  the  pos- 
ition  which  accommodates  sheet  insertion.  The  roll- 
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ers,  each  of  which  includes  a  frictionally  adherent  roll- 
ing  surface  20a,  roll  across  the  top  sheet,  pulling  it 
into  the  printer's  input  port.  Frictional  forces  between 
t  he  top  sheet  and  ot  her  sheets,  such  as  second  sheet 
24b  leads  to  the  pull  of  multiple  sheets  toward  the  in- 
put  port,  an  undesirable  effect  which  will  now  be  ad- 
dressed. 

In  order  to  oppose  input  of  a  sheet,  the  printer  is 
supplied  with  a  separator  26.  The  separator,  along 
with  the  rollers  described  above,  makes  up  a  sheet 
pick-up  system  which,  in  turn  effects  intake  of  sheets. 
As  shown,  in  Fig.  2,  the  separator  is  mounted  adja- 
cent  the  input  port  just  below  one  of  the  rollers  20.  In 
the  preferred  embodiment  roller  20  is  positioned  gen- 
erally  transversely  centrally  along  input  port  18.  The 
separator  is  pivotally  secured  to  the  chassis  about  a 
transverse  axis  A  and  is  biased  toward  engagement 
with  the  roller  by  a  member  such  as  spring  28.  As  pa- 
per  is  pulled  into  the  input  port,  it  is  pinched  between 
the  separator  and  roller  to  effect  separation  of  the 
sheets  as  will  be  further  described  below.  Such  sheet 
separation,  it  will  be  appreciated,  results  in  continued 
carriage  of  the  top  sheet  into  the  printer  without  cor- 
responding  carriage  of  the  second  sheet. 

Bringing  Figs.  3-5  into  the  discussion,  and  further 
focusing  attention  on  the  separator,  the  reader  will 
see  that  separator  26  is  made  up  of  a  generally  rigid 
body  30  and  a  resilient  pad  32.  Body  30,  which  is 
shown  independently  in  Fig.  5,  includes  a  generally 
horizontal  base  portion  34  from  which  extend  a  plur- 
ality  of  upstanding  portions  36.  The  body  is  formed 
from  a  rigid,  wear-resistant  material  such  as  nylon, 
and  is  generally  molded  as  a  unitary  piece. 

The  base  portion,  it  will  be  appreciated,  may  be 
considered  to  include  a  mounting  subportion  34a  and 
a  generally  planar  subportion  34b  with  the  mounting 
subportion  being  used  in  pivotally  securing  the  sepa- 
rator  tothe  printer's  chassis.  Such  pivotal  securement 
is  accomplished  via  a  pair  of  pins  38  which  extend  op- 
positely  from  the  mounting  subportion  and  seat  in 
corresponding  chassis  structure  (not  shown).  A  re- 
cessed  channel  is  also  provided  in  the  mounting  sub- 
portion  to  accommodate  securement  of  the  separator 
without  interfering  with  other  printer  components. 
Planar  subportion  34b  extends  forwardly  from  the 
mounting  subportion  and  is  adapted  for  operative  as- 
sociation  with  the  separator's  resilient  pad  32.  In  the 
preferred  embodiment,  the  pad  is  molded  tothe  body, 
the  body's  planar  subportion  being  formed  with  plural 
holes  through  which  pad  material  extends. 

As  shown,  the  body's  upstanding  portions  are 
generally  parallelepiped-shaped,  such  portions  being 
positioned  somewhat  transversely  centrally  on  planar 
subportion  34b.  The  upstanding  portions,  as  best 
shown  in  Fig.  4,  each  have  a  width  W  of  approximately 
1.5  millimeters  and  a  length  L  of  approximately  3.75 
millimeters.  They  are  equally  spaced,  spanning  a 
transverse  distance  D  of  approximately  9.7  millime- 

ters,  a  distance  which  closely  corresponds  to  the 
width  of  the  roller  20.  The  height  of  the  upstanding 
portions  is  generally  constant,  corresponding  to  the 
thickness  of  the  separator's  pad  when  initially  formed 

5  (see  Fig.  2).  Although  the  thickness  of  the  pad  de- 
creases  due  to  wear,  the  thickness  of  the  upstanding 
portions  remains  relatively  constant. 

In  the  depicted  embodiment,  pad  32  substantially 
surrounds  the  upstanding  portions,  extending  for- 

10  wardly  therefrom  a  distance  approximately  twice  the 
length  of  the  upstanding  portions.  The  pad  is  formed 
from  a  frictionally  adherent  material  such  as  rubber, 
and  is  effective  in  selectively  opposing  passage  of  pa- 
per  thereacross.  As  best  shown  in  Figs.  2  and  3,  the 

15  forwardmost  portion  of  the  pad  angles  somewhat 
downwardly  as  it  extends  from  the  upstanding  mem- 
bers.  The  edges  of  the  pad  are  rounded  to  better  ac- 
commodate  sheet  passage  thereover. 

Referring  once  again  to  Fig.  2,  and  considering 
20  with  particularity  the  effect  of  employing  the  just- 

described  separator,  the  reader  will  understand  that 
such  separator  is  configured  so  as  to  oppose  input  of 
second  sheet  24b  until  after  the  top  sheet  24a  is  taken 
completely  into  the  printer.  This  is  accomplished  with- 

25  out  unduly  opposing  input  of  top  sheet  24a.  Such  ef- 
fect  is  due  to  the  varying  frictional  forces  applied  by 
the  separator  in  different  regions  thereof.  The  top 
sheet  engages  the  separator  in  a  first  surface  region 
40,  such  region  being  characterized  by  the  applica- 

30  tion  of  a  relatively  low  first  frictional  force  against  the 
sheet  passing  thereacross.  This  paper-to-pad  fric- 
tional  force,  it  will  be  understood,  is  less  than  the  cor- 
responding  frictional  force  between  the  rollers  and 
the  first  sheet.  This  relatively  low  frictional  force  is  at 

35  least  partially  due  to  the  positioning  of  the  upstanding 
portions,  such  portions  offering  a  relatively  low  fric- 
tional  force  in  opposition  to  sheet  passage  as  descri- 
bed  above.  In  contrast,  the  second  sheet  engages  the 
separator  in  a  second  surface  region  42.  Region  42 

40  is  characterized  by  a  higher  second  frictional  force  ap- 
plied  to  the  second  sheet.  The  second  region  is  pre- 
ferably  defined  entirely  by  pad  32.  The  pad,  as  descri- 
bed  above,  is  formed  from  a  frictionally  adherent  ma- 
terial  so  as  to  oppose  sheet  passage  thereacross. 

45  This  paper-to-pad  frictional  force  for  the  second  sheet 
is  thus  greater  than  the  paper-to-paper  frictional  for- 
ces  between  the  first  and  second  sheets  and  the  pa- 
pers  are  separated  as  they  enter  the  input  port. 

By  virtue  of  the  separator's  pivotability,  the  re- 
50  gions  may  be  arranged  selectively  so  as  to  exert  dif- 

ferent  frictional  forces  against  different  sheets.  Addi- 
tionally,  because  the  roller  is  positioned  directly  over 
the  first  region,  and  because  the  first  region  is  de- 
fined  in  large  part  by  the  upstanding  portions,  annoy- 

55  ing  sounds  due  to  passage  of  the  roller  across  the 
separator  are  alleviated.  This  also  effects  slower  wear 
of  the  separator  and  thus  less  frequent  separator  re- 
placement. 
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Industrial  Applicability 

In  a  single-sheet  printer,  sheets  are  taken  from  an 
input  stack,  one  at  a  time,  the  sheets  being  peeled 
from  the  stack  by  a  drive  roller  as  described  above. 
This  action,  however,  requires  sliding  passage  of  one 
sheet  across  the  next-below  sheet.  Consequently, 
sheets  tend  to  move  together,  an  undesirable  effect. 
Because  the  force  which  prevents  the  second  sheet 
from  moving  forward  is  generally  the  same  or  less 
than  the  force  which  prevents  the  first  sheet  from  go- 
ing  forward,  the  problem  of  multiple  sheet  pull  exists. 
The  invented  system  employs  a  separator  with  re- 
gions  of  disparate  coefficients  of  friction  to  allow  pas- 
sage  of  the  top  sheet  while  opposing  passage  of  the 
second  sheet.  The  region  with  a  lower  coefficient  of 
friction  is  also  characterized  by  wear-resistant  por- 
tions,  such  portions  slowing  separator  wear  which  is 
generally  due  to  passage  of  paper  thereacross. 

standing  portion  (36)  is  positioned  selectively  to 
allow  for  ready  passage  of  the  roller  (20)  therea- 
cross. 

5  6.  The  separator  (26)  of  claim  1  ,  wherein  said  up- 
standing  portion  (36)  is  positioned  selectively  to 
allow  for  ready  passage  of  the  top  sheet  (24a) 
thereacross. 

10  7.  The  separator  (26)  of  claim  1  ,  wherein  said  up- 
standing  portion  (36)  is  formed  from  nylon. 

15 

20 

Claims 

1.  In  a  single-sheet  printer  sheet  pick-up  system 
which  includes  a  roller  (20)  for  pulling  a  top  sheet  25 
(24a)  from  a  sheet  stack  (24)  and  into  the  printer's 
input  port  (1  8),  a  sheet  separator  (26)  for  oppos- 
ing  pick-up  of  a  second  sheet  (24b),  said  separa- 
tor  (26)  comprising:  a  generally  rigid  body  (30) 
mounted  adjacent  the  printer's  input  port  (18),  30 
said  body  (30)  having  a  base  portion  (34)  and  an 
upstanding  portion  (36)  which  underlies  the  roller 
(20),  said  upstanding  portion  (36)  being  formed 
from  a  wear-resistant  material;  and  a  pad  (32)  op- 
eratively  associated  with  said  upstanding  portion  35 
(36)  and  selectively  engaging  the  second  sheet 
(24b),  said  pad  (32)  being  formed  from  a  friction- 
ally  adherent  material  to  oppose  carriage  of  the 
second  sheet  (24b)  into  the  printer's  input  port 
(18).  40 

2.  The  separator  (26)  of  claim  1,  wherein  said  pad 
(32)  includes  a  first  surface  region  (40)  config- 
ured  selectively  to  apply  a  first  frictional  force 
against  the  top  sheet  (24a)  and  a  second  surface  45 
region  (42)  configured  selectively  to  apply  a  sec- 
ond  higher  frictional  force  against  the  second 
sheet  (24b). 

3.  The  separator  (26)  of  claim  1,  wherein  said  pad  50 
(32)  is  formed  from  rubber. 

4.  The  separator  (26)  of  claim  1  ,  wherein  said  sep- 
arator  (26)  is  pivotable  about  a  transverse  axis  A 
to  accommodate  engagement  between  said  pad  55 
(32)  and  the  second  sheet  (24b). 

5.  The  separator  (26)  of  claim  1,  wherein  said  up- 

4 
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