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@  An  improved  paper  feed  arrangement  wherein  a 
low  vertical  profile  is  attained  through  utilizing  trained 
power  driven  belts  (20,  22,  24)  for  picking  paper  (14) 
from  a  hopper  (12),  and  wherein  picking  reliability  is 
enhanced  both  by  the  broad-expanse  area  contact 
offered  by  such  belts  (20,22,  24),  and  by  a  unique 
coefficient  to  friction  differential  area  downstream 
from  a  hopper  (12)  wherein  inadvertently  plural  pic- 
ked  paper  sheets  (14)  are  easily  separated. 
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PAPER  FEED  ARRANGEMENT 

Technical  Field 

This  invention  relates  to  a  paper-feed  arrange- 
ment  for  incorporation  into  the  structure  of  a  printer 
and  the  like.  The  term  "paper"  used  herein  in  the 
specification  and  claims  is  intended  to  mean  and 
embrace  any  functionally  similar  sheet-like  printing 
medium. 

Background  Art 

While  paper-handling  (picking  and  feeding) 
mechanisms  have  been  around  for  many  years,  the 
technology  continues  to  "search"  for  improvements 
in  various  areas,  two  of  which  include  achieving 
greater  and  greater  compactness,  and  higher  and 
higher  paper-pick/feed  (single  sheet  at  a  time)  re- 
liability. 

Disclosure  of  the  Invention 

Accordingly,  a  general  and  important  object  of 
the  present  invention  is  to  provide  a  novel  paper- 
feed  arrangement  which  addresses  these  two  is- 
sues  in  ways  which  offer  some  significant  ad- 
vances. 

According  to  a  preferred  embodiment  of  the 
invention,  the  proposed  paper-feed  arrangement  in- 
cludes  a  power-driven,  low-profile  paper-pick  belt 
structure  which  is  trained  over  the  discharge  zone 
in  a  paper-storage  hopper  for  broad-expanse  pick- 
ing  contact  with  the  top  sheet  of  paper  in  the 
hopper.  Low-profile  training  of  such  a  belt  structure 
leads  to  an  overall  "vertical"  depth,  from  the  upper 
run  of  the  belt  structure  to  the  base  of  the  hopper, 
which  is  significantly  less  than  that  achieved  in 
prior  art  arrangements  where  relatively  high-profile 
pick  roller  structure  is  employed  overlying  the  dis- 
charge  end  of  a  hopper.  Broad-expanse,  essentially 
quadrilinear,  facial  contact  with  a  sheet  of  paper 
enhances  picking  reliability. 

Further  included,  according  to  the  preferred 
embodiment  of  the  invention,  in  a  region  down- 
stream  from  the  hopper's  discharge  end,  is  an 
expanse  of  frictioning  material,  such  as  cork,  which 
faces  a  run  in  the  overlying  belt  structure.  The 
materials  chosen  for  the  belt  structure  (plural  belts) 
and  for  the  frictioning  expanse  are  such  that  the 
coefficient  of  friction  expected  between  the  belt 
and  paper  exceeds  that  expected  between  paper 
and  the  frictioning  expanse,  with  the  latter  coeffi- 
cient  of  friction  exceeding  that  expected  between 
two  contacting  sheets  of  paper.  A  consequence  of 
this  construction  is  that  what  might  be  thought  of 
as  a  differentiated  friction  separation  zone  exists 

immediately  downstream  from  the  discharge  end  of 
a  hopper,  wherein,  should  more  than  one  sheet  of 
paper  be  picked  initially  from  the  hopper,  a  separa- 
tion  will  occur,  with  the  result  that  only  the  top 

5  sheet  will  actually  travel  into  the  downstream  in- 
tended  paper  path. 

These  and  other  objects  and  advantages  that 
are  attained  by  the  invention  will  become  more 
fully  apparent  as  the  description  which  now  follows 

io  is  read  in  conjunction  with  the  accompanying  draw- 
ings. 

Brief  Description  of  the  Drawings 

15  Fig.  1  is  a  somewhat  simplified  perspective 
view  of  an  otherwise  conventional  computer-driven 
printer,  such  as  an  ink-jet  printer,  which  incor- 
porates  a  paper-feed  arrangement  constructed  in 
accordance  with  the  present  invention. 

20  Fig.  2  is  a  simplified  side  section  illustrating  the 
details  of  the  proposed  paper-feed  arrangement. 

Fig.  3  is  a  fragmentary,  simplified,  top  plan 
view  further  illustrating  the  arrangement  of  Fig.  2, 
and  highlighting  regions  where  broad-expanse  pa- 

25  per  contact  occurs  during  operation  of  the  arrange- 
ment. 

Fig.  4  takes,  essentially,  the  same  point  of  view 
as  Fig.  2,  and  illustrates  how,  according  to  the 
invention,  several  papers  (three)  picked  simulta- 

30  neously  are  separated  in  a  separation  zone  located 
downstream  from  where  initial  picking  takes  place. 
In  this  figure,  the  separation  zone  is  artificially 
expanded  in  order  to  clarify  what  happens  to  paper 
in  the  zone. 

35 
Detailed  Description  and  Best  Mode  for  Carrying 
out  the  Invention 

Fig.  1  is  included  herein  to  provide  an  illustra- 
40  tion  of  a  typical  setting  wherein  the  arrangement 

proposed  by  the  present  invention  has  particular 
utility.  In  particular,  this  perspective  view  illustrates 
a  conventional  ink-jet,  computer-driven  printer  8  in 
which,  as  will  be  explained,  the  components  of  the 

45  present  invention  are  incorporated. 
Turning  attention  now,  then,  to  Figs.  2  and  3, 

illustrated  generally  at  10  is  a  paper-feed  arrange- 
ment  incorporated  in  printer  8,  and  constructed  in 
accordance  with  the  present  invention.  Included  are 

so  a  paper-storage  hopper  structure,  or  hopper,  12 
(Fig.  2)  including  a  discharge  zone  shown  generally 
at  12a.  Hopper  12  and  its  discharge  zone  are, 
essentially,  conventional  in  construction.  Shown 
stored  as  a  stack  in  hopper  12  is  a  collection  of 
sheets  of  paper  14  ready  to  be  picked  and  fed  for 
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printing  in  the  printer. 
Immediately  downstream  from  discharge  zone 

1  2a  is  a  ramp  structure  1  6  on  the  upper  surface  of 
which  is  suitably  attached  an  expanse  of  cork  18, 
which  is  also  referred  to  herein  as  frictioning  5 
means. 

Overlying  the  organization  so  far  described  are 
three,  laterally  distributed,  power-driven  belts  20, 
22,  24  which  are  also  referred  to  herein  collectively 
as  broad-expanse,  power-driven,  traveling  pick  w 
means.  As  can  be  seen  particularly  in  Fig.  2  the 
left  ends  of  the  belts  in  this  figure  are  trained  in 
low-profile  reverse  bends  over  a  rotatably  mounted, 
elongated  idler  26.  This  idler  extends  over  dis- 
charge  zone  12a  at  a  location  whereby  a  substan-  is 
tial  under-facial  expanse  of  each  belt  directly  over- 
lies  and  contacts  the  top  sheet  of  paper  stored  in 
hopper  12.  In  the  embodiment  now  being  de- 
scribed,  the  vertical  distance,  shown  at  A  in  Fig.  2, 
between  the  top  of  each  belt  and  the  top  of  paper  20 
stacked  in  the  hopper  is  approximately  3/8-inches. 

Driving  the  belts  during  a  picking/feeding  op- 
eration  is  an  elongate  drive  roller  28  which  closely 
overlies  ramp  structure  16  some  distance  down- 
stream  from  discharge  zone  12a.  This  drive  roller  is  25 
positioned  in  such  a  manner  that  the  undersides  of 
runs  of  the  belts  extending  from  the  base  of  the 
drive  roller  directly  overlie  and  tend  to  contact  the 
top  surface  of  cork  expanse  18.  This  region  is 
referred  to  herein  as  a  separation  zone.  30 

From  the  description  which  has  been  given  so 
far,  it  should  be  readily  apparent  that  the  proposed 
belt  pick/feed  approach  results  in  substantial,  gen- 
erally  quadralinear  area-contact  engagement  with 
paper.  In  Fig.  3,  underlying  each  of  the  belts  in  35 
dash-dot  lines,  there  are  indications  given  at 
30,32,34  of  the  contact  areas  provided.  This  feature 
which  is  offered  by  the  use  of  belts  is  very  distinct 
from  prior  art  approaches  where  power-driven  pick 
rollers  typically  offer  extremely  low-area  line  con-  40 
tact  with  paper. 

With,  and  looking  again  just  at  Fig.  2,  the-  drive 
roller  and  idler  configured  and  relatively  sized  as 
shown  it  should  be  apparent  that  the  overall  height 
of  the  entire  structure  including  the  drive  rollers  45 
and  the  hopper  structure  can  be  held  to  a  mini- 
mum.  And  this,  of  course,  is  considered  to  be  an 
important  advantage.  For  example,  reducing  the 
height  referred  to  allows  for  the  offering  of  a  very 
compact  printer  structure  wherein  two  paper  stor-  50 
age  hoppers  for  handling  different  sizes  of  paper 
can  be  employed.  Alternatively,  other  elements 
may  be  employed  with  a  single  hopper  or  the 
printer  may  simply  be  shorter. 

According  to  another  important  feature  of  the  55 
invention,  the  material  chosen  for  the  belts,  typi- 
cally  natural  rubber,  and  that,  typically  cork,  chosen 
for  the  frictioning  expanses  which  underlie  the  belts 

where  they  extend  over  the  ramp  structure,  have 
been  chosen  to  provide  a  special  differentiated 
coefficient  of  friction  situation  which  further  leads  to 
enhanced  picking  and  feeding  reliability  (one  sheet 
at  a  time). 

Turning  attention  to  Fig.  4,  there  is  illustrated  a 
situation  where,  with  operation  of  the  belts,  three 
sheets  of  paper  have  initially  been  picked  from  the 
stack  in  the  hopper.  The  differentiated  coefficient  of 
friction  consideration  just  mentioned  is  one  wherein 
the  expected  coefficient  of  friction  between  the 
contacting  faces  of  two  sheets  of  paper  is  less  than 
that  expected  between  the  face  of  a  sheet  of  paper 
and  cork  expanses  18,  with  the  latter  being  less 
than  that  coefficient  of  friction  which  is  expected 
between  the  belts  and  the  face  of  a  sheet  of  paper. 
The  paper/paper  coefficient  of  friction  is  also  re- 
ferred  to  herein  as  PP,  that  between  paper  and 
cork  expanses  18  as  PF,  and  that  between  the 
belts  and  paper  as  PB. 

What  occurs  as  a  consequence  of  this  differen- 
tiated  coefficient  of  friction  situation  is  that  where, 
as  is  shown  in  Fig.  4,  plural  sheets  are  picked,  the 
sheets  will  tend  to  separate  easily  in  the  separation 
zone  immediately  downstream  from  discharge  zone 
12a.  In  the  specific  case  illustrated,  the  bottom  one 
of  The  three  picked  sheets  becomes  initially  caught 
by  the  cork  to  allow  the  intermediate-picked  sheet 
to  slide  over  and  then  become  caught,  with  the 
desired  top  sheet  continuing  to  be  fed  appropri- 
ately  by  the  belts. 

It  should  thus  be  apparent  how  the  two  issues 
of  compactness  and  pick/feed  (single  sheet  at  a 
time)  reliability  are  successfully  addressed  by  the 
arrangement  proposed  by  the  present  invention. 

Industrial  Applicability 

The  above-described  invention  is  applicable  to 
any  situation  where  paper  is  being  picked  and  fed 
into  a  device  such  as  a  printer.  While  a  preferred 
embodiment  of  the  latter  has,  accordingly,  been 
shown  and  described  herein,  it  is  appreciated  that 
variations  and  modifications  may  be  made  without 
departing  from  the  spirit  of  the  invention. 

Claims 

1.  For  incorporation  in  a  printer  (8)  and  the  like,  a 
low-profile,  enhanced-reliability  paper-feed  ar- 
rangement  comprising: 

paper-storage  hopper  structure  (12)  includ- 
ing  a  discharge  zone  (12a),  and 
broad-expanse,  power-driven,  traveling  pick 
means  (20,  22,  24)  disposed  adjacent  said 
discharge  zone  (12a)  operable,  with  paper 
(14)  stored  in  said  hopper  structure  (12),  to 
pick  such  paper  (14)  through  the  action  of 
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generally  quadrilinear,  broad-area  facial 
contact  with  the  same. 

2.  The  arrangement  of  claim  1  ,  wherein  said  pick 
means  comprises  at  least  one  power-driven  5 
belt  (20,  22,  24). 

3.  The  arrangement  of  claim  2  which  further  in- 
cludes  a  low-profile  idler  (26)  training  a 
reverse-bend  reach  of  said  belt  (20,  22,  24)  w 
over  said  discharge  zone  (1  2a). 

4.  The  arrangement  of  claims  2  or  3  which  further 
comprises  an  expanse  of  frictioning  means 
(18)  facing  a  run  in  said  belt  (20,  22,  24)  15 
downstream  from  said  discharge  zone  (12a), 
adapted  for  facial  contact  with  a  sheet  of  paper 
(14)  picked  by  the  belt  (20,  22,  24). 

5.  The  arrangement  of  claim  4  which  is  designed  20 
in  such  manner  that  the  nominal  coefficients  of 
friction  expected  to  exist  between  paper  (14) 
and  belt  (20,22,24)  (PB),  between  paper  (14) 
and  paper  (14)  (PP),  and  between  paper  (14) 
and  frictioning  means  (18)  (PF)  are  different,  25 
with  PF  exceeding  PP,  and  PB  exceeding  PF. 
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