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Description 

This  invention  relates  to  a  device  for  clamping  temporarily  sheets  of  paper  of  various  sizes  such  as  memo 
sheets  which  permits  insertion  and  removal  of  one  or  a  plurality  of  sheets  of  paper  both  collectively  and  indi- 

5  vidually  in  an  easy  and  quick  one-action  operation  by  one  hand. 
An  adhesive  tape,  a  magnet,  a  drawing  pin,  a  pin,  a  clip,  and  various  types  of  devices,  have  been  used 

conventionally  as  a  paper  clip  for  fastening  temporarily  sheet(s)  of  paper  such  as  memos. 
Recently,  devices  for  pressing  and  anchoring  the  sheets  of  paper  by  utilizing  gravity  dispersion  vectors 

when  metallic  ball  or  roller  is  placed  on  a  slope  by  use  of  such  a  ball  or  columnar  member  have  been  proposed 
10  (e.g.  Japanese  Patent  Unexamined  Publication  No.  53-87,818/1978  and  Japanese  Utility  Model  Publication 

No.  43-6,419/1968). 
The  inventor  of  the  present  invention  proposed  the  devices  which  can  solve  various  problems  with  the 

prior  art  devices  as  described  above  and  permit  insertion  and  removal  of  the  sheet(s)  of  paper  by  a  finger-tip 
manipulation. 

15  A....  Japanese  Utility  Model  Publication  No.  53-51,212  (Reg.  No.  1,292,790)  published  on  December  7, 
1978,  entitled  "One-Action  Paper  Clip". 

B...  Japanese  Patent  Unexamined  Publication  No.  60-129,297/1985  published  on  July  10,  1985,  entitled 
"One-Action  Paper  Clip". 

Hereinafter,  these  prior  art  publcations  will  be  referred  to  as  the  "Prior  Art  A"  and  the  Prior  Art  B",  respec- 
20  tively. 

In  one  of  the  recent  products,  a  specific  adhesive  is  applied  to  the  back  of  sheets  of  paper  such  as  memos 
so  that  the  sheets  can  be  fitted  and  removed  repeatedly  to  and  from  the  fitting  surface. 

The  conventional  devices  involve  the  following  various  problems. 
The  drawing  pin  and  the  pin  involve  the  danger  of  hurting  the  human  body;  the  adhesive  tape  involves  a 

25  matter  of  consumption  and  contaminates  the  sheets  orthe  fitting  surface;  the  drawing  pin  and  the  pin  damage 
the  sheets  and  the  fitting  surface  and  can  provide  only  one  point  of  anchoring  force,  so  that  fitting  is  unstable 
and  unreliable;  the  appearance  at  the  time  of  anchoring  is  clumsy  in  the  case  of  the  adhesive  tape,  the  drawing 
pin  and  the  pin;  the  magnet  can  be  used  under  the  condition  that  the  fitting  surface  be  made  of  a  magnetic 
material;  and  all  these  conventional  devices  require  the  inserting  and  removing  operation  by  two  hands  or  two 

30  or  more  operations  and  cannot  easily  handle  a  plurality  of  sheets. 
In  the  case  of  device  employing  a  metal  ball,  the  point  of  anchoring  action  is  only  one,  so  that  the  sheets 

of  paper  become  unstable  and  at  the  same  time,  the  anchoring  force  is  extremely  low.  Though  the  sheets  of 
paper  can  be  inserted  gently  from  below  to  above  but  when  the  sheets  of  paper  are  pulled  out  downward,  they 
are  caught  between  the  metal  ball  and  the  fitting  surface  such  as  a  substrate.  In  addition,  the  fitting  surface 

35  must  be  a  slope  in  order  to  obtain  the  function  and  effect.  For  these  reasons,  the  device  must  inevitably  have 
a  relatively  large  thickness. 

When  a  columnar  member  or  roller  is  used  in  place  of  the  metal  ball,  the  anchoring  force  becomes  higher 
and  more  stable  than  the  metal  ball  because  it  acts  on  a  line,  and  insertion  of  the  sheet  can  be  made  in  the 
same  way  as  in  the  metal  ball.  When  the  sheet  is  pulled  out  downward,  however,  it  cannot  be  pulled  out  because 

40  the  catch  force  which  is  by  far  higher  than  that  of  the  metal  ball  acts.  Since  the  sheet  cannot  be  pulled  out  in 
the  horizontal  direction,  either,  due  to  the  structure  of  the  device,  the  operation  of  separating  the  columnar 
member  from  the  sheet  by  fingers  is  first  made  and  then  the  sheet  is  pulled  out  either  in  the  horizontal  direction 
or  downward.  The  slope  is  essentially  necessary  to  obtain  such  function  and  effect  and  the  structure  must  in- 
evitably  have  a  relatively  great  thickness.  Since  the  problems  described  above  occur  even  when  one  sheet  of 

45  paper  is  handled,  a  plurality  of  sheets  cannot  be  inserted  and  removed  reliably  in  both  of  these  devices.  Fur- 
ther,  both  of  them  utilize  the  gravity  dispersion  vectors,  and  their  fitting  angle  is  not  inherently  free  from  the 
limitation. 

The  Prior  Arts  A  and  B  proposed  previously  by  the  inventor  of  the  present  invention  are  directed  to  solve 
the  various  problems  with  the  prior  art  devices  and  to  make  it  possible  to  insert  and  remove  the  sheet(s)  of 

50  paper  in  one  action  using  two  fingers  of  a  hand. 
The  device  of  the  Prior  Art  Acan  insert  and  remove  one  sheet  of  paper  in  one  action.  Though  it  solves  the 

problems  with  the  conventional  other  devices  to  some  extents,  it  is  not  yet  free  from  the  problems  that  the 
development  of  a  specific  hair  implanting  machine  is  necessary,  and  the  hair  tips  of  straight  hair  bundles  open 
in  the  course  of  use  and  fail  to  keep  good  contact  with  a  substrate,  resulting  in  that  the  anchoring  force  drops. 

55  Furthermore,  when  the  sheet  of  paper  is  removed,  the  device  permits  the  pull-out  operation  only  in  the  hori- 
zontal  direction  due  to  its  structural  limitation. 

The  device  of  the  Prior  Art  B  can  insert  and  remove  not  only  just  one  sheet  of  paper  but  also  a  plurality  of 
sheets  in  one  action  and  is  therefore  extremely  revolutionary.  Although  the  device  Prior  Art  B  solves  all  the 
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problems  with  the  prior  art  devices,  the  problem  that  the  sheet(s)  of  paper  can  be  pulled  out  only  along  a  line 
in  the  horizontal  direction  is  left  yet  unsolved.  Moreover,  after  the  sheet(s)  of  paper  are  accidentally  pulled  out 
downward,  the  rubber  hairs  that  remain  inverted  inhibit  completely  the  re-insertion  of  the  sheets  in  one  action. 

5  The  principal  constituent  portions  of  the  Prior  Art  B  are  shown  in  Fig.  9  of  the  accompanying  drawings.  As 
can  be  seen  from  this  drawing,  when  the  sheet  9  is  pulled  out  downward,  the  rubber  hairs  4  that  have  originally 
faced  obliquely  upward  are  pulled  downward  by  the  strong  contact  frictional  force  with  the  sheet  9  and  thus 
are  inverted  as  shown  in  the  drawing.  After  the  sheet  9  is  pulled  out,  the  hairs  4  cannot  return  to  the  original 
state  by  the  force  of  their  own  because  their  movement  is  impeded  by  a  fixed  substrate  10,  and  thus  remain 

10  inverted. 
To  correct  this  inversion,  it  is  necessary  in  the  Prior  Art  B  to  insert  once  a  thick  sheet  of  paper  such  as  a 

postcard  by  one  hand  or  a  thin  sheet  such  as  a  memo  by  both  hands  from  below  to  above  and  to  let  them 
return  compulsively  to  their  original  state,  and  then  to  remove  the  sheet  to  the  right  or  left  in  the  horizontal 
direction. 

15  The  Prior  Art  B  exhibits  indeed  excellent  effects  so  long  as  it  is  used  in  accordance  with  its  correct  usage 
method,  but  one  is  apt  to  pull  out  the  sheet  downwardly  or  obliquely  instead  of  pulling  it  out  to  the  right  or  left 
in  the  horizontal  direction,  so  that  the  troublesome  correction  work  must  be  conducted  whenever  such  mis- 
usage  occurs. 

The  problem  with  the  Prior  Art  B  is  definitely  as  follows.  When  the  sheet  9  is  pulled  out  in  a  direction  other 
20  than  on  the  line  in  the  horizontal  direction  such  as  in  the  downward  direction  in  Fig.  9,  the  tips  of  the  hairs  4 

made  of  rubber  are  moved  in  the  interlocking  arrangement  by  the  strong  frictional  force  with  the  sheet  9  and 
are  then  inverted  downward  so  excessively  that  the  hairs  4  cannot  return  automatically  to  their  original  state 
as  their  motion  is  impeded  by  the  substrate  10  which  is  fixed  and  cannot  at  all  move. 

Next,  the  memos  or  the  like  which  have  been  put  on  the  market  recently  and  are  coated  with  an  adhesive 
25  are  advantageous  because  they  do  not  require  any  devices.  However,  they  involve  the  following  various  prob- 

lems.  First  of  all,  it  is  not  easy  to  write  on  the  memos  due  to  the  thickness  of  the  bundle  of  sheet.  If  they  are 
peeled  off  one  by  one,  it  becomes  very  sticky.  As  a  matter  of  fact,  coating  of  the  adhesive  is  the  essential  con- 
dition  and  for  this  reason,  various  sizes  of  sheets  to  cope  with  various  intended  applications  must  be  prepared 
in  advance.  When  a  plurality  of  sheets  are  bonded  onto  a  wall  surface  or  the  like,  it  becomes  difficult  to  take 

30  out  the  lower  one  of  them.  The  price  of  each  sheet  is  very  expensive  and  the  sum  in  the  course  of  use  becomes 
very  high.  Moreover,  arbitrary  sheets  of  paper  that  are  used  daily  cannot  at  all  be  used. 

A  principal  object  of  the  present  invention  is  to  provide  a  new  and  improved  paperclip  without  involvement 
of  the  disadvantages  and  difficulties  of  the  conventional  devices. 

Another  object  of  the  present  invention  is  to  provide  a  new  paper  clip  which  permits  an  easy  handling  or 
35  operation  of  paper  clipping  and  removal  of  same  in  one  action. 

A  further  object  of  the  present  invention  is  to  provide  a  new  paperclip  which  solves  completely  the  disad- 
vantages  involved  in  the  prior  art  devices  and  permits  to  pull  out  the  sheets  both  downwardly  and  obliquely 
as  well  as  horizontally  without  any  problem  under  the  condition  of  the  one-action  insertions  and  removal  of 
the  sheets  and  eventually  can  provide  freedom  of  pulling  out  the  sheet  at  an  angle  within  the  range  of  180°. 

40  According  to  the  present  invention,  there  is  provided  a  new  paper  clip  comprising  a  first  plate,  a  second 
plate  extending  parallel  to  said  first  plate  and  connected  at  an  end  thereof  to  an  end  of  said  first  plate  to  thereby 
form  a  substantially  U-shaped  structure  (or  more  precisely  inverted  U-shaped  structure),  a  first  group  of  hairs 
implanted  to  an  inner  surface  of  said  first  plate  and  projecting  obliquely  upward  at  an  acute  angle  towards  said 
second  plate,  a  second  group  of  hairs  implanted  to  an  inner  surface  of  said  second  plate  and  projecting  at  an 

45  acute  angle  towards  said  first  plate. 
In  an  embodiment  of  the  invention,  the  paper  clip  has  a  brush  holder  having  a  first  plate  and  a  second 

plate  connected  at  one  end  to  said  first  plate  to  form  a  substantially  U-shape,  first  and  second  brush  sheets 
each  having  a  plurality  of  hairs  projecting  obliquely  upward  from  confronting  inner  surfaces  of  the  U-shaped 
brush  holder,  each  of  said  hairs  having  a  round  cross-section,  a  round  rod-like  outer  shape  and  a  tip  surface 

so  parallel  to  a  bottom  surface  of  said  first  and  second  brush  sheets,  wherein  the  first  and  second  plates  have 
recesses  on  the  confronting  inner  surfaces  of  the  U-shaped  brush  holder  to  receive  said  first  and  second  brush 
sheets  so  that  said  hairs  project  in  an  abutment  relation. 

When  the  sheet  of  paper  is  only  one,  it  can  be  inserted  and  removed  in  the  following  way.  The  role  of  the 
hairs  or  bristles  of  both  of  the  pair  of  brush  plates  and  their  movement  with  the  movement  of  the  sheet  of  paper 

55  are  exactly  the  same.  At  this  time,  insertion  and  removal  of  the  sheet  is  effected  on  the  discontinuous  surface 
of  the  aggregate  of  a  large  number  of  joints  of  the  tips  of  the  hairs  of  both  of  them  and  there  is  no  concept  at 
all  of  utilizing  the  substrate. 

Next,  when  the  sheet  of  paper  is  two  or  more,  the  principle  of  action  becomes  different  depending  on 
whether  the  sheets  of  paper  are  handled  collectively  or  individually.  If  a  plurality  of  sheets  are  inserted  and 
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removed  collectively,  the  principle  is  the  same  as  when  one  sheet  having  an  increased  thickness  is  handled. 
Therefore,  the  principle  of  action  of  the  single  sheet  holds  true  as  such. 

When  a  plurality  of  sheets  are  handled  individually,  however,  the  roles  and  motion  of  the  brush  plates  and 
5  their  hairs  or  bristles  for  the  brush  plates  and  their  hairs  or  bristles  for  the  second  sheet  become  entirely  dif- 

ferent  from  the  case  of  the  single  sheet,  for  example.  Since  the  sheet  of  paper  is  one  flat  member,  the  present 
invention  attempts  to  utilize  skilfully  this  flat  member  as  a  constituent  element  of  the  substrate  10  (Fig.  9).  For 
example,  the  aggregate  of  the  first  sheet  of  paper,  that  has  been  inserted  already,  and  the  hairs  form  a  integral 
member  by  the  strong  frictional  force  and  this  member  can  be  utilized  as  a  tentative  substrate  for  the  second 

10  sheet  of  paper,  so  that  insertion  and  removal  of  the  second  sheet  can  be  made  between  the  first  sheet  and 
the  hairs.  Though  this  seems  analogous  to  the  principle  used  in  the  Prior  Art  B  at  first  look,  it  is  an  entirely 
novel  principle  of  action  and  provides  entirely  novel  functions  and  effects  because  the  first  sheet  and  the  like 
as  the  tentative  substrate  can  move  freely  as  flexibility  of  the  rubber  hairs  is  permitted  to  act.  Moreover,  whet  ti- 
er  or  not  this  tentative  substrate  is  to  be  used  when  inserting  and  removing  the  sheet  is  determined  surprisingly 

15  by  the  structure  of  the  present  invention  itself  and  is  determined  automatically  and  appropriately. 
Due  to  the  principle  of  action  of  the  hairs  which  change  suitably  and  automatically  in  accordance  with  the 

situation  and  due  to  the  function  of  the  movable  tentative  substrate,  the  present  invention  provides  extremely 
amazing  functions  and  effects. 

The  principle  of  action  and  its  accompanying  effects  will  be  described  in  detail  in  accordance  with  the  num- 
20  ber  of  sheets  in  the  embodiment  of  the  invention. 

Figs.  1  to  3  show  a  first  embodiment  of  the  present  invention,  wherein: 
Fig.  1  is  a  perspective  view  of  the  paper  clip  according  to  the  present  invention; 
Fig.  2  is  a  longitudinal  sectional  view  of  the  paperclip  shown  in  Fig.  1;  and 
Fig.  3  is  an  exploded  view  of  the  paperclip  shown  in  Fig.  1, 

25  Figs.  4  to  8  show  the  state  of  hairs  in  each  condition  of  use  in  the  first  embodiment,  wherein  only  a  pair 
of  brush  plate  portions  are  shown  in  magnification,  and  wherein: 
Fig.  4A  is  an  explanatory  diagram  of  a  side  of  the  paper  clip  showing  the  state  that  one  sheet  is  being 
inserted; 
Fig.  4B  is  an  explanatory  diagram  of  a  side  of  the  paper  clip  showing  the  state  that  insertion  of  the  sheet 

30  of  paper  is  finished; 
Fig.  5  is  an  explanatory  diagram  of  a  top  of  the  paperclip  showing  the  state  that  one  sheet  is  being  pulled 
out  in  a  horizontal  direction; 
Figs.  6A  and  6B  are  explanatory  side  views  of  the  paper  clip,  wherein  Fig.  6A  shows  the  state  that  the 
downward  pull-out  operation  of  one  sheet  takes  place  and  Fig.  6B  shows  the  state  that  approximately  the 

35  half  of  the  sheet  of  paper  has  been  pulled  out; 
Fig.  7A  is  an  explanatory  side  view  of  the  paperclip  showing  the  state  that  two  sheets  of  paper  are  clamped; 
Fig.  7B  is  an  explanatory  side  view  of  the  paperclip  showing  that  one  of  the  inserted  papers  is  being  pulled 
out  downwardly; 
Fig.  8  is  an  explanatory  side  view  of  the  paper  clip  showing  that  three  sheets  of  paper  are  clamped; 

40  Fig.  9  (Prior  Art)  is  a  longitudinal  sectional  view  of  the  side  surface  of  the  device  of  the  "Prior  Art  B"  for 
reference,  showing  that  hairs  or  bristles  cannot  return  to  the  original  state  after  inversion  as  the  hairs  are 
impeded  by  a  substrate; 
Figs.  1  0A  and  10B  (Prior  Art)  are  referential  figures  of  drawing  showing  the  main  portions  of  the  "Prior  Art 
B",  wherein  Fig.  1  0A  is  a  longitudinal  sectional  view  of  the  side  surface  when  the  sheet  of  paper  is  inserted 

45  from  below  to  above,  and  Fig.  1  0B  is  a  transverse  sectional  view  of  the  top  surface  when  the  sheet  of  paper 
is  pulled  out  in  the  horizontal  direction; 
Fig.  11  is,  for  reference,  a  front  view  of  a  generally  known  brush,  showing  diagramatially  the  mode  of  op- 
erational  movement  of  hairs  or  bristles  when  the  brush  hairs  implanted  obliquely  exist  on  a  sheet  surface, 
Figs.  12A,  12B  and  12C  are  diagrams  of  a  front  end  view  of  the  hair  arrangement,  wherein  Fig.  12A  shows 

so  a  grid-like  arrangement,  Fig.  12B  shows  a  zigzag  arrangement  having  continuous  points  of  anchoring  (or 
engagement)  action  inside  the  width  of  two  hair  rows  in  the  longitudinal  direction,  and  Fig.  12C  shows  a 
zigzag  arrangement  providing  the  similar  effect  as  Fig.  12B  in  both  longitudinal  and  transverse  directions; 
Figs.  13A,  13B  and  13C  are  side  views  and  show  the  shape  of  hairs  projecting  from  a  pair  or  set  of  brush 
plates  and  their  joint  state,  wherein  Fig.  13Ashows  the  case  where  only  part  of  the  tip  areas  joints  together, 

55  Fig.  13B  shows  the  case  where  their  tip  surfaces  exist  on  the  spatial  plane,  though  the  tip  surfaces  are 
out  of  mutual  contact,  and  Fig.  13c  shows  the  case  where  the  tip  surfaces  oppose  mutually  with  a  certain 
gap  between  them;  and 
Figs.  14A  and  14B  are  side  views  and  show  the  clip  where  the  pair  of  brush  plates  are  formed  in  a  con- 
tinuous  form,  wherein  Fig.  14A  shows  a  brush  plate  chip  produced  by  bonding  the  pair  of  brush  plates  to 
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a  thin  plate  and  Fig.  14B  shows  the  state  where  the  hair  plate  chip  is  bent  in  a  substantially  U-shape  so 
that  the  tip  surfaces  of  the  hairs  oppose  and  come  into  mutual  contact. 
A  preferred,  basic  embodiment  of  the  present  invention  will  be  explained  with  reference  to  the  accompa- 

5  nying  drawings.  The  paper  clip  of  the  present  invention  has  an  appearance  such  as  shown  in  Fig.  1  and  com- 
prises  the  combination  of  components  shown  in  Fig.  3  . 

In  Figs.  1  ,  2  and  3,  the  paper  clip  has  a  front  plate  1  and  a  back  plate  2  each  having  a  rectangular  groove 
or  recess  5  for  storing  therein  a  brush  plate  1  1  .  The  back  plate  2  has  a  bonding  groove  6  for  receiving  fixedly 
a  projection  7  of  an  L-shaped  front  plate  1  so  that  the  back  plate  2  is  intergrated  with  the  front  plate  1  to  form 

10  a  U-shaped  or  inverted  U-shaped  structure.  The  bonding  groove  6  is  rectangular  so  as  to  meet  with  the  shape 
of  the  projection  7,  and  formed  above  recess  5,  at  the  upper  part  of  the  back  plate  2.  The  recess  5  is  formed 
at  the  center  of  the  back  plate  2.  The  projection  7  for  integrating  the  front  plate  1  with  the  back  plate  2  is  formed 
at  the  upper  part  of  the  front  plate  1  . 

The  brush  plate  11  consists  integrally  of  a  brush  sheet  3  and  hairs  4  that  are  molded  as  a  unitary  unit  from 
15  rubber  and  a  plurality  of  hairs  4  protrude  obliquely  upwardly  from  the  surface  of  each  brush  sheet  3.  The  or- 

thogonal  section  of  each  hair  4  is  round  and  the  appearance  shape  of  the  hair  is  round  rod-like.  Its  tip  surface 
is  in  parallel  with  the  bottom  surface  of  the  brush  sheet  3.  Accordingly,  the  tip  surface  has  a  somewhat  elon- 
gated  elliptic  shape.  The  pair  of  brush  sheets  11  have  mutually  the  same  shape  and  dimension.  The  brush 
plates  11  are  stored  in  the  brush  sheet  storage  recess  5  of  each  of  the  front  and  back  frame  plates  1,  2  with 

20  the  hairs  4  facing  obliquely  upward,  and  are  bonded  to  the  bottom  surface  of  each  hair  plate  storage  groove 
5  as  shown  in  Fig.  2.  The  hairs  4  can  be  formed  of  filaments  or  bristles,  or  any  other  suitable  rod-like  compo- 
nents  having  a  tip  surface. 

The  front  plate  1  and  the  back  plate  2  obtained  in  this  manner  are  fitted  and  bonded  to  each  other  by  the 
bonding  groove  6  and  the  bonding  protuberance  7  and  are  thus  integrated.  At  this  time,  the  tip  surfaces  of  the 

25  hairs  4  projecting  from  both  brush  plates  11  face  one  another  and  come  into  mutual  contact  throughout  the 
entire  surface  and  each  dimension  is  designed  so  as  to  attain  such  a  state. 

A  double-faced  bonding  sheet  8  is  disposed  on  the  back  of  the  back  plate  2,  in  order  to  fit  the  U-shaped 
main  body  to  the  wall,  or  the  like. 

As  to  the  arrangement  shape  of  the  hairs  4,  three  kinds  of  shapes  might  be  available  as  shown  in  Figs. 
30  12A  -  12C  but  the  shape  shown  in  Fig.  12A  is  hereby  used  for  simplification  only,  but  the  disposition  shape 

shown  in  Figs.  12Band  12C  has  higher  performance  for  a  practical  use  and,  accordingly,  the  prototype  of  this 
embodiment  uses  the  shape  of  Fig.  12B.  The  hair  diameter  is  1.5mm  and  its  length  is  4  mm.  The  upward  pro- 
jecting  angle  from  the  horizontal  direction  is  35°  and  the  hair  sheet  3  is  a  rectangle  having  the  sides  of  20  mm 
and  15  mm  and  is  1  mm  thick.  Thirty-two  hairs  4  are  implanted  by  disposing  alternately  five  hairs  in  the  long- 

35  itudinal  direction  and  three  or  four  hairs  in  the  transverse  direction.  Definite  data  examples  which  will  appear 
in  the  following  description  are  based  on  the  dimensions  described  above. 

Next,  the  principle  of  action  for  inserting  and  removing  the  sheet(s)  of  paper  in  the  present  invention  will 
be  described  in  detail  but  the  principle  differs  remarkably  between  a  case  of  a  single  sheet  of  paper  and  a 
case  of  a  plurality  of  sheets  of  paper.  Therefore,  the  explanation  will  be  given  separately  on  both  of  these  cases. 

40 
A.  A  single  sheet  of  paper: 

First  of  all,  the  case  of  a  single  sheet  of  paper  will  be  explained. 
In  Fig.  4A,  the  upper  end  of  the  sheet  of  paper  9,  which  is  inserted  simply  from  below  to  above  by  one 

45  hand  first  moves  a  little  along  the  trunk  of  the  hairs  4  and  then  reaches  the  joint  or  endwise  abutment  portions 
between  the  tips  of  the  hairs  4.  Since  the  tips  of  the  hairs  4  join  together  in  the  upwardly  pointed  shape  as 
illustrated,  the  uppermost  edge  portion  of  the  sheet  of  paper  9  does  not  have  any  other  escape  portion.  Ac- 
cordingly,  it  expands  the  joint  portions  between  the  flexible  rubber  hairs  4  one  after  another  and  advances 
upwardly  and  easily.  When  the  sheet  of  paper  enters  fully  as  shown  in  Fig.4B,  the  hairs  4  that  come  to  possess 

so  the  strain  due  to  the  thickness  of  the  sheet  of  paper  9,  or  righting  moment,  press  the  sheet  of  paper  9  from 
both  sides  and  a  strong  frictional  force  acts  on  the  tip  surface  of  the  hairs  4  and  strongly  clamps  the  sheet  of 
paper  9.  In  this  manner,  the  sheet  of  paper  9  is  easily  inserted  and  clamped  in  one  action  by  one  hand. 

When  the  sheet  of  paper  9  is  about  to  fall  by  gravity,  the  tips  of  the  hairs  4  that  move  with  the  sheet  of 
paper  describe  a  downward  arc  with  their  root  being  the  center,  so  that  the  tips  of  the  hairs  4  extend  in  the 

55  horizontal  direction  and  catch  the  sheet  of  paper  9.  Accordingly,  a  stronger  clamp  force  can  be  obtained  and 
the  sheet  of  paper  is  held  clamped  so  that  it  never  falls  naturally  or  by  gravity. 

The  description  given  above  deals  with  the  case  where  the  sheet  of  paper  9  penetrates  through  above 
the  joint  portions  of  the  uppermost  hairs  4.  Generally,  however,  the  intended  object  can  be  accomplished  suf- 
ficiently  if  the  sheet  of  paper  9  is  inserted  into  about  the  half  of  the  longitudinal  length  of  the  brush  sheet  3. 
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In  other  words,  it  may  seem  doubtful  whether  or  not  the  sufficient  clamp  force  can  be  obtained  and  whether 
or  not  the  sheet  of  paper  falls  sooner  or  later  if  the  sheet  of  paper  is  inserted  into  only  about  the  half  of  the 
longitudinal  length  of  the  brush  sheet  3.  However,  such  a  problem  does  not  at  all  occur  because  the  clamp 

5  force  of  the  clip  of  this  invention  is  extremely  strong  and  the  action  of  the  clamp  force  exists  plane-wise  through- 
out  the  entire  surface.  Furthermore,  the  clip  of  the  present  invention  has  extremely  particular  and  amazing 
function  such  that  when  all  the  factors  which  might  drop  the  sheet  of  paper  9,  or  in  other  words,  external  forces 
such  as  wind,  vibration,  impact,  and  so  forth,  act  on  the  sheet  of  paper,  the  clip  lifts  up  the  sheet  of  paper  by 
utilizing  these  external  forces,  as  will  be  described  presently  in  further  detail. 

10  Next,  the  sheet  of  paper  9  can  be  pulled  out  easily  by  pulling  it  gently  to  the  right  or  left  in  the  horizontal 
direction  as  shown  in  Fig.  5.  and  shown  by  arrows  Aand  B  in  Fig.  1  .  More  specifically,  when  the  sheet  of  paper 
9  is  pulled,  the  tips  of  the  hairs  4  on  both  sides  of  the  sheet  of  paper  9  move  first  in  the  interlocking  arrangement 
due  to  the  strong  friction  with  the  sheet  of  paper  9  but  since  the  tips  of  the  hairs  4  describe  the  arc  with  their 
root  being  the  center,  the  hairs  4  move  in  such  a  manner  as  to  reduce  the  distance  between  their  tips  and  the 

15  bottom  surface  of  the  brush  sheet  3.  Accordingly,  the  frictional  force  between  tips  and  the  sheet  of  paper  9 
drops  drastically  and  the  sheet  of  paper  9  can  be  pulled  out  easily.  Needless  to  say,  the  hairs  4  resume  their 
original  state  due  to  their  righting  moment  (i.e.,  restoration)  in  the  sequence  of  departure  from  the  sheet  of 
paper  9,  in  this  case.  The  present  invention  which  uses  two  brush  plates  11  provides  the  really  desirable  effect 
that  the  pull-out  resistance  can  be  more  reduced  and  on  the  other  hand,  the  clamp  force  becomes  higher. 

20  Next,  the  advantage  of  the  present  invention,  that  can  never  be  accomplished  by  the  conventional  device 
such  as  the  device  of  the  Prior  Art  B,  that  is,  the  effect  that  the  sheet  of  paper  9  can  be  pulled  out  downwardly 
obliquely,  too,  without  any  problem,  will  be  explained  with  reference  to  Figs.  6Aand  6B. 

When  the  sheet  of  paper  9  is  pulled  out  downward,  resistance  is  encountered  at  first  until  the  hairs  4  finish 
inversion.  However,  this  resistance  decreases  instantaneously  and  all  the  hairs  4  assume  the  inversion  state 

25  as  shown  in  Fig.  6A.  The  reason  why  inversion  of  the  hairs  occurs  is  as  follows.  First  of  all,  the  tips  of  the  hairs 
4  are  pulled  by  the  strong  frictional  force  with  the  sheet  of  paper  9  and  cause  arcuate  motion.  Thus,  the  hairs 
4  are  about  to  extend  in  the  horizontal,  or  transverse,  direction.  However,  since  the  sum  of  length  of  X  and  Y 
has  structurally  a  certain  predetermined  length,  the  hairs  4  made  by  the  rubber  must  bend  themselves  and 
thus  generate  the  strain.  The  strong  flexible  push  force  to  the  sheet  of  paper  9  generated  by  this  strain  in- 

30  creases  the  frictional  force  as  if  the  sheet  of  paper  9  and  the  tips  of  the  hairs  4  were  bonded  to  one  another. 
Since  the  sheet  of  paper  9  is  pulled  further  under  this  state,  the  hairs  4  cannot  but  invert  altogether  finally. 

The  term  "inversion"  and  its  derivatives  in  this  case  have  an  entirely  different  meaning  from  "inversion" 
explained  with  reference  to  Fig.  9  of  the  Prior  Art  B.  It  is  an  instantaneous  phenomenon  and  at  the  same  time, 
has  an  extremely  effective  meaning.  Namely,  the  inversion  time  is  about  some  fractions  of  a  second  in  which 

35  the  sheet  of  paper  9  is  pulled  away  quickly,  and  the  hairs  4  which  store  sufficient  righting  energy  by  the  in- 
vension  jump  up  extremely  vigorously  while  discharging  the  energy  in  the  sequence  of  departure  from  the  sheet 
of  paper  9  as  shown  in  Fig.  6  B  and  return  automatically  to  the  original  state. 

In  this  instance,  it  never  happens  that  the  hairs  4  impede  one  another  and  remain  inverted.  However,  even 
when  the  hairs  4  return  to  their  original  state,  the  surfaces  of  the  tips  of  the  hairs  4,  which  have  only  a  limited 

40  area,  are  not  always  superposed  one  upon  another  throughout  their  entire  surfaces  as  shown  in  Fig.  6B,  and 
they  fail  to  join  on  the  full  area  from  time  to  time.  However,  this  does  not  render  any  problem,  since  this  phe- 
nomenon  has  no  functional  meaning  at  all  after  the  sheet  of  paper  9  is  pulled  out  and  when  the  sheet  of  paper 
9  is  inserted  afresh,  it  can  be  inserted  with  entirely  the  same  insertion  resistance  and  moreover,  the  tip  surfaces 
of  the  hairs  4  again  return  automatically  to  the  same  positions  by  re-insertion  of  the  sheet  of  paper  9. 

45  As  described  above,  when  the  sheet  of  paper  9  is  pulled  out  downward,  inversion  of  the  hairs  4  is  effected 
instantaneously  and  altogether  and  then  the  return  of  the  hairs  4  to  their  original  state  is  made  sequentially 
from  above  to  below  in  accordance  with  the  sequence  of  departure  from  the  sheet  of  paper  9.  Therefore,  at 
the  instant  that  the  sheet  of  paper  9  is  pulled  out  through  the  hair  4  at  the  lowermost  end,  all  the  hairs  4  have 
returned  to  their  original  state  and  are  hence  ready  for  accepting  another  insertion  of  the  sheet  of  paper  9. 

so  In  this  manner,  the  strong  demand  for  the  paper  clip  which  makes  it  possible  to  pull  out  the  sheet  of  paper 
9  downward  in  one  action  without  any  trouble  and  problem  is  now  accomplished. 

Since  the  pull-out  operation  of  the  sheet  of  paper  9  in  the  downward  direction  becomes  thus  possible,  the 
pull-out  operation  in  the  oblique  direction,  which  is  the  combination  of  the  downward  direction  and  the  hori- 
zontal  direction,  the  horizonal  pulling  having  been  possible  already,  becomes  possible,  and  the  range  in  which 

55  the  sheet  of  paper  9  can  be  pulled  out  in  one  action,  is  extremely  expanded  and  the  sheet  of  paper  can  be 
pulled  out  in  one  action  in  any  direction  within  the  angle  of  180°  from  the  right  horizontal  direction  to  the  left 
horizontal  direction  through  the  downward  direction.  This  is  confirmed  sufficiently  by  the  experiments. 

The  present  invention  is  directed  to  insert  and  remove  easily  the  sheets  of  paper  ranging  from  memos  to 
the  sheets  of  B5  and  A4  sizes  in  one  action.  From  this  aspect,  the  effect  that  the  sheet  of  paper  can  be  pulled 
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out  by  merely  moving  it  by  1  to  2  cm  in  the  downward  or  oblique  direction  without  moving  it  in  a  long  distance 
in  the  horizontal  direction  has  very  great  significance. 

Next,  insertion  and  removal  of  a  plurality  of  sheets  of  paper  9  will  be  described.  The  manner  of  insertion 
5  of  sheets  is  one  only,  that  is,  from  below  to  above,  even  in  the  case  of  a  plurality  of  sheets  in  the  same  way 

as  in  the  case  of  a  single  sheet.  However,  the  manner  of  insertion  can  be  divided  into  collective  insertion  and 
individual  insertion  depending  on  the  number  of  sheets.  The  manner  of  removal  of  sheets  can  be  divided  into 
the  horizontal  direction  and  the  downward  direction,  and  into  the  collective  removal  and  the  individual  removal. 
Hereinafter,  the  explanation  will  be  given  in  accordance  with  the  number  of  sheets. 

10 
B.  Two  (2)  sheets  of  paper: 

The  explanation  will  be  given  with  reference  to  Figs.  7Aand  7B. 

15  B-a.  Collective  insertion: 

The  term  "collective  insertion"  means  that  a  plurality  of  sheets  of  paper  9  are  inserted  altogether  simul- 
taneously  and  in  this  case,  it  means  that  two  sheets  of  paper  9a,  9b  are  superposed  one  upon  another  and 
are  simultaneously  inserted  as  shown  in  Fig.  7A.  This  corresponds  to  the  case  where  one  sheet  of  paper  having 

20  the  thickness  of  these  two  sheets  9a,  9b  is  inserted,  and  the  insertion  operation  can  be  made  without  any 
problem  as  is  obvious  from  the  result  of  insertion  of  one  sheet  of  paper  as  described  already.  The  sheets  of 
paper  9a,  9b  are  in  contact  with  the  hairs  4a,  4b,  respectively,  and  obtain  the  strong  press  force  from  them. 
Therefore,  both  sheets  can  obtain  stronger  anchor  force  than  that  of  the  invention  of  the  Prior  Art  B. 

25  B-b.  Individual  insertion: 

The  term  "individual  insertion"  means  that  a  plurality  of  sheets  of  paper  9  are  inserted  one  by  one.  The 
insertion  operation  of  the  first  sheet  has  already  been  explained. 

Assuming  that  the  first  sheet  is  represented  by  9a  and  the  second  sheet  is  by  9b  in  Fig.  7A,  the  first  sheet 
30  of  paper  9a  that  has  already  been  inserted  is  tightly  clamped  by  the  strong  frictional  force  from  the  hairs  4a, 

4b  in  the  same  way  as  in  Fig.  4B  and  this  sheet  of  paper  9a  plays  the  role  of  the  substrate  10  (Fig.  9)in  the 
Prior  Art  B  for  the  sheet  9b  in  cooperation  with  the  aggregate  of  the  tip  surfaces  of  the  hairs  4a,  even  though 
its  thickness  is  small. 

With  reference  to  a  role  of  the  substrate  10  (Fig.  9),  the  principle  of  insertion  and  removal  of  the  Prior  Art 
35  B  having  the  substrate  10  will  be  explained  briefly  with  reference  to  Figs.  10Aand  10B.  When  the  sheet  of 

paper  9  is  inserted  from  below  to  above  in  Fig.  10A,  it  moves  a  little  along  the  drum  of  the  hairs  4  and  then 
reaches  the  boundary  between  the  tips  of  the  hairs  4  and  the  substrate  10.  Next,  the  uppermost  end  of  the 
sheet  of  paper  9  pushes  up  and  expands  the  tips  of  the  flexible  hairs  4  made  of  the  rubber  and  easily  moves 
upward  while  forming  the  gap  between  it  and  the  substrate  10.  At  this  time  the  hairs  4  undergo  deformation 

40  and  generates  strain  due  to  the  thickness  of  the  sheet  of  paper  9.  When  one  separates  his  hand  after  com- 
pletion  of  the  insertion  operation,  the  sheet  of  paper  9  is  clamped  between  the  substrate  10  and  the  hairs  4 
due  to  the  press  force  and  its  strong  frictional  force  by  the  strain  of  the  hairs  4,  that  is,  the  righting  moment. 

Since  an  element  which  plays  instantly  the  role  of  the  substrate  10  is  the  sheet  of  paper  9a  which  is  intergral 
with  the  hairs  4a  in  Fig.  7A,  it  can  be  understood  easily  that  the  sheet  of  paper  9b  can  be  inserted  easily  from 

45  below  to  above  while  expanding  the  tips  of  the  hairs  4b  at  the  boundary  between  the  sheet  of  paper  9a  and 
the  hairs  4b. 

In  this  case  of  Figs.  7Aand  7B,  the  sheet  of  paper  9a  is  always  in  contact  with  all  the  hairs  4a  and  in  direct 
contact  with  the  hairs  4b  while  their  contact  number  is  changing,  and  is  clamped  by  the  strong  frictional  force 
until  the  sheet  of  paper  9b  passes  completely  through  the  uppermost  portion  of  the  hairs  4b.  Even  after  the 

so  sheet  of  paper  9b  passes  fully  through  the  uppermost  hair  4b,  the  sheet  of  paper  9a  is  anchored  by  the  strong 
frictional  force  of  all  the  hairs  4a.  Accordingly,  the  sheet  of  paper  9a  is  never  moved  or  dropped  with  the  in- 
sertion  of  the  sheet  of  paper  9b. 

The  same  phenomenon  appears  even  when  the  insertion  sequence  of  the  sheets  of  paper  9a  and  9b  is 
reversed  as  is  obvious  from  the  symmetrical  structure  of  the  clip  of  the  present  invention.  Thus,  each  of  two 

55  sheets  of  paper  9a,  9b  can  be  inserted  and  clamped  individually  in  one  action  in  an  arbitrary  sequence  without 
any  problem. 
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B-c.  Collective  removal: 

This  is  the  same  as  the  case  where  one  sheet  of  paper  9  having  the  thickness  of  two  sheets  of  paper  is 
5  handled.  Accordingly,  the  sheets  of  paper  can  be  pulled  out  naturally  in  both  horizontal  and  downward  direc- 

tions  within  the  angle  of  180°  in  accordance  with  the  same  principle  as  that  of  the  case  of  a  single  sheet  of 
paper. 

B-d.  Individual  removal: 
10 

The  principle  of  action  differs  remarkably  depending  on  the  removing  direction  of  the  sheets  of  paper  9. 
(i)  When  the  sheet  of  paper  such  as  paper  9b  in  Fig.  7A  is  pulled  out  in  the  horizontal  direction  as  shown 

by  arrows  A  and  B  in  Fig.  1  ,  for  example,  the  sheet  of  paper  9a  plays  tentatively  the  role  of  the  conventional 
substrate  10  (Fig.  9)  for  the  sheet  of  paper  9b. 

15  In  other  words,  in  Fig.  10B  which  represents  the  principle  of  removal  in  the  horizontal  direction,  the  tips 
of  the  hairs  4  move  with  the  sheet  of  paper  9  with  the  strong  frictional  force  but  since  the  hairs  4  cause  the 
arcuate  motion  with  their  root  being  the  center,  almost  all  the  tip  surfaces  of  the  hairs  4  leave  the  sheet  of 
paper  9  and  reduce  their  contact  area  with  the  sheet  of  paper.  Accordingly,  the  frictional  resistance  is  reduced 
drastically  and  the  sheet  of  paper  can  be  removed  extremely  easily. 

20  In  Fig.  7A,  it  is  the  sheet  of  paper  9a  closely  integrated  with  the  hairs  4a  that  plays  the  role  of  the  con- 
ventional  substrate  10  shown  in  Fig.  10B,  and  it  is  the  hairs  4b  that  plays  the  role  of  the  hairs  4.  Accordingly, 
it  can  be  understood  easily  that  the  sheet  of  paper  9b  can  be  pulled  out  extremely  easily  to  the  right  and  left 
in  the  horizontal  direction. 

The  reasons  why  this  removing  operation  can  be  conducted  without  any  problem  are  as  follows.  The  sheet 
25  of  paper  9a  is  in  close  contact  with  the  hairs  4a  with  the  strong  frictional  force  and  moreover,  the  motion  which 

reduces  X  and  Y  occurs  with  the  removing  operation,  so  that  the  small  sliding  friction  with  the  sheet  of  paper 
9b  further  decreases  and  the  movement  of  the  sheet  of  paper  9a  with  the  sheet  of  paper  9b  does  not  occur. 
On  the  contrary,  the  sheet  of  paper  9a  is  clamped  by  the  stronger  force  because  the  hairs  4b  return  automat- 
ically  to  their  original  state  with  the  removing  operation  of  the  sheet  of  paper  9b  and  sequentially  come  into 

30  direct  contact  with  the  sheet  of  paper  9a. 
In  the  manner  described  above,  the  sheet  of  paper  9b  can  be  pulled  out  to  the  right  or  left  in  the  horizontal 

direction  without  any  problem.  The  remaining  one  sheet  of  paper  9a  can  be  pulled  out  in  the  horizontal  direction 
as  has  been  already  described.  Furthermore,  the  same  result  can  be  obtained  due  to  the  symmetric  structure 
of  the  clip  even  when  the  removing  sequence  of  the  sheets  of  paper  9a,  9b  is  reversed.  Thus,  even  two  sheets 

35  of  paper  can  be  pulled  out  sequentially  to  the  right  or  left  in  the  horizontal  direction  one  by  one  in  an  arbitrary 
sequence. 

(ii)  When  the  sheet  of  paper  is  pulled  out  downward,  indeed  intricate  principles  operate  cooperatively.  The 
single  sheet  of  paper  9  can  be  pulled  both  downwardly  and  obliquely  in  one  action  as  described  already.  In 
case  of  two  sheets,  an  entirely  different  and  novel  principle  from  the  principle  in  the  case  of  a  single  sheet 

40  operates  automatically  and  the  sheets  of  paper  can  be  pulled  out. 
Furthermore,  an  extraordinary  effect  can  be  obtained  in  that  when  an  arbitrary  sheet  is  pulled  out  down- 

ward,  the  remaining  sheet  is  clamped  all  the  more  reliably  as  its  clamp  position  is  raised  by  1  to  1.5  mm.  The 
principles  of  the  appearance  of  such  two  remarkable  effects  will  be  described  next. 

(1)  First  of  all,  the  mechanism  which  makes  it  possible  to  pull  out  independently  an  arbitrary  one  of  the 
45  two  sheets  in  the  downward  direction  without  any  problem  will  be  explained. 

Suppose  that  the  sheet  of  paper  9b  is  pulled  out  downwardly  under  the  state  where  two  sheets  of  paper 
9a,  9b  are  clamped  as  shown  in  Fig.  7A.  The  hairs  4a,  4b  change  their  shapes  as  shown  in  Fig.  7B.  The  vertical 
positions  of  the  tips  of  both  hairs  4a,  4b  thus  become  different  and  at  the  same  time,  the  clamp  state  where 
X  =  Y  now  changes  to  X  <  Y. 

so  The  reasons  for  this  change  will  be  described.  When  an  attempt  is  made  to  pull  out  downward  the  sheet 
of  paper  9b,  the  tips  of  the  hairs  4b  are  pulled  downward  due  to  the  strong  frictional  force  of  the  hairs  4b  with 
the  sheet  of  paper  9b.  Needless  to  say,  the  hairs  4b  put  together  all  their  righting  moment  and  withstand  this 
pull  force  but  user's  pull  force  is  by  far  stronger  than  the  righting  moment,  so  that  the  hairs  4b  are  finally  pulled. 
On  the  other  hand,  the  sheet  of  paper  9a  is  coupled  by  the  strong  frictional  force  with  the  hairs  4a  but  its  sliding 

55  frictional  force  with  the  sheet  of  paper  9b  is  so  small  that  the  sheet  of  paper  9a  is  not  pulled  with  the  movement 
of  the  sheet  of  paper  9b. 

At  this  time,  since  the  tips  of  the  hairs  4b  are  to  generate  the  arcuate  motion  with  their  roots  being  the 
center,  the  tips  extend  to  the  left  in  the  horizontal  direction  in  Fig.  7B  and  increases  the  length  Y  while  pushing 
strongly  the  sheet  of  paper  9a  and  the  hairs  4a.  In  this  case,  the  positions  of  the  tips  of  the  hairs  4b  are  some- 
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what  lowered  from  their  original  positions  with  pull-down  of  the  sheet  of  paper  9b,  although  the  hairs  4b  are 
curved  upward  in  the  upwardly  convexed  shape.  At  the  same  time,  though  the  hairs  4a  are  to  be  moved  to 
the  left  in  the  horizontal  direction  due  to  the  push  force  by  the  tips  of  the  hairs  4b  through  the  sheets  of  paper 

5  9a,  9b,  the  hairs  4a  cannot  actually  be  moved  since  the  sum  of  lengths  of  X  and  Y  is  fixed.  Instead,  the  hairs 
4a  somewhat  rise  to  keep  the  sum  of  lengths  X  and  Y  constant.  Accordingly,  the  tip  positions  of  the  hairs  4a 
are  somewhat  raised  and  at  the  same  time,  the  length  X  is  reduced.  In  this  manner,  differences  occur  at  the 
mutual  vertical  positions  at  the  tips  of  both  hairs  4a  and  4b  and  simultaneously,  the  relation  X  <  Y  is  established. 

When  the  sheet  of  paper  9b  is  pulled  downward  in  Fig.  7B,  the  length  Y  gets  elongated  for  the  reason 
10  described  above.  As  a  result,  the  frictional  force  between  the  sheet  of  paper  9b  and  the  hairs  4b  does  not  be- 

come  strong  to  such  an  extent  as  to  fall  in  the  state  shown  in  Fig.  9.  Furthermore,  only  the  limited  area  of  the 
tip  of  each  hair  4b  comes  into  contact  with  the  sheet  of  paper  9b  due  to  the  arcuate  motion  as  shown  in  Fig. 
7B  and  consequently,  the  sheet  of  paper  9b  cannot  obtain  the  frictional  force  that  can  pull  down  the  tips  of  the 
hairs  4b  against  the  flexible  righting  moment  of  the  hairs  4b.  Accordingly,  only  the  sheet  of  paper  9b  can  move 

15  downward  or  in  other  words,  it  can  be  pulled  out  without  any  problem. 
While  the  sheet  of  paper  9b  is  being  pulled,  the  tips  of  the  hairs  4b  repeat  little  by  little  the  vertical  motion 

but  cannot  inverse  fully  and  keep  the  state  such  as  shown  in  Fig.  7B. 
In  other  words,  the  state  itself  under  which  the  tips  of  the  hairs  4b  vibrate  and  stay  at  these  positions  rep- 

resents  a  certain  kind  of  equilibrium  state.  In  this  case,  the  force  that  moves  the  hairs  4b  into  the  interlocking 
20  arrangement  with  the  sheet  of  paper  9b  by  the  frictional  force  of  the  sheet  of  paper  9b  and  the  righting  moment 

of  the  hairs  4b  that  repels  the  former  are  balanced  as  the  relation  of  length  of  X  and  Y  changes  automatically 
and  skillfully. 

Due  to  the  principles  described  above,  only  one  of  the  sheet  of  paper  can  be  pulled  out  downward  in  one 
action  without  dropping  the  other  sheet  of  paper  when  the  two  sheets  are  clamped. 

25  Since  either  of  the  sheets  of  paper  can  be  pulled  out  in  both  horizontal  and  downward  directions,  it  can 
be  pulled  out  in  the  oblique  direction  as  the  combination  of  the  two  directions  described  above.  Accordingly, 
the  sheets  of  paper  can  be  pulled  out  individually  within  the  angle  of  180°  and  this  is  confirmed  sufficietly  by 
experiments. 

(2)  In  addition  to  the  effect  described  above,  the  present  invention  provides  a  really  extraordinary  effect. 
30  It  is  the  effect  that  when  the  sheet  of  paper  9b  is  pulled  out  downward,  the  sheet  of  paper  9a  is  simultaneously 

pushed  upward  instead  of  being  dropped. 
The  principle  of  this  phenomenon  is  as  follows.  The  tips  of  the  hairs  4b,  that  are  considerably  lowered  from 

the  clamp  state  shown  in  Fig.  7A,  gradually  come  into  contact  sequentially  with  the  sheet  of  paper  9a  as  the 
sheet  of  paper  9b  is  being  pulled  out  downward  at  their  positions  in  Fig.  7B  but  the  instant  that  the  sheet  of 

35  paper  9b  is  pulled  out  downward,  the  force  by  user's  hand  is  not  at  all  transmitted  to  it.  Accordingly,  the  relation 
X  =  Y  is  established  and  in  this  case,  the  clip  has  the  property  that  the  hairs  return  to  their  original  balanced 
state.  This  action  is  effected  by  the  cooperation  of  the  hairs  4a  and  4b  that  mutually  store  the  strain  or  the 
righting  moment.  In  other  words,  the  hairs  4a  that  have  so  far  risen  remove  their  strain  by  lying  down  to  their 
original  positions  and  elongate  the  length  X  at  the  same  time.  On  the  other  hand,  the  hairs  4b  whose  tips  have 

40  so  far  been  pulled  down  to  a  considerable  extent  dissipate  their  strain  by  returning  to  their  original  positions, 
so  that  their  tips  jump  up  altogether,  shorten  the  length  Y  and  at  the  same  time,  accompany  compulsively  the 
sheet  of  paper  9a  which  is  in  contact  with  the  hairs  4b  with  the  strong  frictional  force,  against  the  frictional 
force  with  the  hairs  4a.  Accordingly,  the  sheet  of  paper  9a  moves  upward  by  1  to  1  .5  mm  from  their  original 
clamp  positions.  Due  to  the  occurrence  of  this  phenomenon,  the  relation  X  =  Y  is  established  and  the  hairs 

45  return  to  their  original  equilibrium  state  and  settle. 
Next,  when  the  sheet  of  paper  9b  is  pulled  out  obliquely  downwad,  too,  the  dispersion  vector  of  the  elastic 

righting  moment  of  the  hairs  4b  acts  in  the  vertical  direction,  so  that  the  sheet  of  paper  9a  is  lifted  up,  too, 
though  its  rise  distance  is  somewhat  smaller. 

As  the  result  described  above,  the  remarkable  effect  can  be  obtained  in  that  if  an  arbitrary  one  of  the  two 
so  clamped  sheets  of  paper  is  pulled  out  downward  or  obliquely  downward,  the  other  is  lifted  up  in  such  a  manner 

that  it  is  clamped  more  reliably. 

C.  Three  sheets  of  paper: 

55  The  case  of  three  sheets  of  paper  will  be  explained  with  reference  to  Fig.  8  while  referring  also  to  Figs. 
7Aand  7B. 
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C-a.  Collective  insertion: 

This  case  can  be  regarded  the  same  as  the  case  where  a  single  sheet  of  paper  having  the  increased  thick- 
5  ness  is  inserted.  Therefore,  the  principle  is  the  same  as  that  of  the  case  of  the  single  sheet  of  paper. 

C-b.  Individual  insertion: 

The  case  where  the  two  sheets  of  paper  9a,  9b  are  individually  inserted  and  attain  the  state  shown  in  Fig. 
10  7  A  has  already  been  described.  At  this  time,  these  two  sheets  of  paper  are  tightly  clamped  by  the  hairs  4a,  4b 

and  are  in  close  contact  with  each  other  as  if  they  were  a  single  sheet  of  paper.  Thus,  they  play  the  role  of 
the  conventional  substrate  10  (Fig.  9)  in  the  Prior  Art  B  for  the  sheet  of  paper  9c  in  cooperation  with  the  hairs 
4a.  Accordingly,  the  sheet  of  paper  9c  can  be  inserted  easily  between  the  sheet  of  paper  9b  and  the  hairs  4b 
while  expanding  up  the  tips  of  the  hairs  4b.  After  all,  the  three  sheets  of  paper  can  be  inserted  individually  in 

15  one  action. 
In  this  case,  the  sheets  of  paper  9a  and  9b  neither  move  nor  fall  at  all  with  the  insertion  of  the  sheet  of 

paper  9c.  In  other  words,  any  problem  does  not  at  all  occur,  and  the  reasons  are  as  follows.  First,  the  strong 
anchoring  frictional  force  of  all  the  hairs  4a  always  acts  on  the  sheet  of  paper  9a.  Second,  the  strong  anchoring 
frictional  force  of  the  hairs  4b  acts  on  the  sheet  of  paper  9b  until  the  inserted  sheet  of  paper  9c  passes  through 

20  the  uppermost  hairs  4b  with  which  the  sheet  of  paper  9b  are  in  contact,  though  the  number  of  contacting  hairs 
changes.  Third,  after  the  sheet  of  paper  9c  thus  passes  through  the  hairs  4b,  the  static  frictional  force  between 
the  sheets  of  paper  9a  and  9b  is  made  greater  by  the  strong  push  force  by  the  hairs  4a  and  4b  than  the  sliding 
frictional  force  between  the  sheets  of  paper  9c  and  9b. 

Next,  when  the  sheet  of  paper  9c  is  inserted  between  the  sheets  of  paper  9a  and  9b,  though  not  shown 
25  by  Fig.  8,  it  can  be  inserted  without  any  problem  because  the  insertion  force  of  the  sheet  of  paper  9c  by  user's 

hand  is  by  far  greater  than  the  sliding  frictional  force  that  occurs  between  the  sheets  of  paper  9c  and  9a  and 
between  9c  and  9b.  After  being  inserted,  the  sheet  of  paper  9c  is  anchored  by  the  static  frictional  force  of  the 
sheets  of  paper  9a  and  9b  for  the  sheet  of  paper  9c  that  results  from  the  push  force  of  the  hairs  4a,  4b.  In  the 
interim,  since  the  sheets  of  paper  9a  and  9b  are  anchored  reliably  and  firmly  by  the  strong  frictional  force  of 

30  the  hairs  4a  and  4b,  they  neither  move  nor  fall. 
Accordingly,  even  when  the  number  of  sheets  is  three,  they  can  be  inserted  and  clamped  individually  in 

whichever  sequence  in  one  action  without  any  problem. 

C-c.  Collective  removal: 
35 

This  case  is  the  same  as  the  case  where  a  single  sheet  of  paper  9  having  the  thickness  of  the  three  sheets 
is  handled.  Accordingly,  they  can  be  naturally  pulled  out  within  the  angle  of  1  80°  such  as  in  the  horizontal  di- 
rection  or  in  the  vertical  direction  in  accordance  with  the  principle  described  with  reference  to  the  case  of  one 
sheet. 

40 
C-d.  Individual  removal: 

(i)  When  the  sheet  of  paper  9c  is  pulled  out  in  the  horizontal  direction  in  Fig.  8,  the  integral  combination 
of  the  sheets  of  paper  9a,  9b  that  are  firmly  pressed  and  clamped  by  the  hairs  4a,  4b  plays  the  role  of  the 

45  tentative  subtrate  10  (Fig.  9).  Therefore,  the  sheet  of  paper  9c  can  be  pulled  out  in  one  action  as  explained 
above.  Here,  there  might  be  the  doubt  whether  or  not  the  adjacent  sheet  of  paper  9b  is  also  pulled  simultane- 
ously.  In  the  practical  use,  however,  these  three  sheets  of  paper  are  mostly  inserted  only  up  to  the  intermediate 
portion  of  the  brush  plate  11  and  the  upper  ends  of  the  three  sheets  that  are  inserted  in  a  free  and  easy  manner 
are  gererally  non-uniform.  Accordingly,  the  sheet  of  paper  9b  is  not  fully  sandwiched  between  the  sheets  of 

so  paper  9a  and  9c  but  comes  in  most  cases  into  contact  with  both  of  the  hairs  4a,  4b  or  with  at  least  one  of  the 
hairs  and  receives  the  anchoring  force  by  this  contacting  hair.  Furthermore,  the  sliding  friction  of  the  sheet  of 
paper  9c  to  the  sheet  of  paper  9b  is  smaller  than  the  static  friction  of  the  sheet  of  paper  9a  to  the  sheet  of 
paper  9b.  For  these  reasons,  the  sheet  9b  neither  moves  nor  falls.  On  the  contrary,  as  the  sheet  of  paper  9c 
is  pulled  out,  the  hairs  4b  come  into  contact  with  the  sheet  of  paper  9b,  so  that  the  sheet  of  paper  9b  becomes 

55  less  movable.  Since  the  sheet  of  paper  9a  is  always  in  strong  contact  with  the  hairs  4a,  it  is  not  moved  at  all. 
When  the  intermediate  sheet  of  paper  9b  is  pulled  out,  it  can  be  pulled  out  in  the  horizontal  direction  in 

one  action  without  moving  the  sheets  of  paper  9a,  9c  because  the  contact  frictional  force  of  the  sheets  of  paper 
9a,  9c  with  the  hairs  4a,  4b  is  great  whereas  their  sliding  frictional  force  with  the  sheet  9b  is  limited. 

As  described  above,  any  one  of  the  three  sheets  of  paper  can  be  pulled  out  individually  in  the  horizontal 
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direction  by  the  one-action. 
(ii)  Next,  when  the  sheet  of  paper  9c  is  pulled  out  downward  in  Fig.  8,  the  hairs  4a  and  4b  undergo  defor- 

mation  as  shown  in  Fig.  7B  for  the  same  reason  as  in  the  case  of  the  two  sheets  and  it  can  be  understood 
5  from  the  principle  in  the  case  of  the  two  sheets  that  the  sheet  of  paper  9c  can  be  pulled  out  downward  under 

this  state. 
In  this  case,  when  the  sheet  of  paper  9c  is  pulled  out  downward,  the  sheet  9b  is  lifted  up  in  a  similar  manner 

as  described  above. 
More  specifically,  the  hairs  4b  that  leave  sequentially  the  sheet  of  paper  9c  in  Fig.  8  come  sequentially 

10  into  contact  with  the  sheet  of  paper  9b  under  the  deformed  state  in  the  same  way  as  in  Fig.  7B.  Then,  the 
instant  that  the  sheet  of  paper  9c  is  pulled  out  completely,  the  hairs  4b  jump  up  due  to  their  flexible  righting 
moment  and  at  the  same  time,  lift  up  upward  while  carrying  the  sheet  of  paper  9b  with  them.  Thus,  the  same 
principle  of  action  and  phenomenon  as  in  the  case  of  two  sheets  can  also  be  observed. 

Moreover,  the  lift-up  distance  in  this  case  is  greater  than  in  the  case  of  the  two  sheets.  For,  the  sheet  of 
15  paper  9a  in  the  case  of  two  sheets  shown  in  Fig.  7B  is  not  lifted  up  so  easily  because  it  is  in  contact  with  the 

hairs  4a  with  strong  friction,  whereas  in  the  case  of  three  sheets  shown  in  Fig.  8,  the  sheet  of  paper  9b  is  in 
contact  with  the  sheet  of  paper  9a  with  weak  force  of  the  mere  static  friction  and  is  therefore  more  easily  lifted 
up. 

Next,  the  case  of  the  intermediate  sheet  of  paper  9b  will  be  considered.  In  this  case,  the  force  that  impedes 
20  the  pull-out  operation  of  the  sheet  of  paper  9b  is  only  the  sliding  frictional  force  that  develops  between  the 

sheets  of  paper  9a  and  9c,  and  this  force  is  by  far  smaller  than  the  pull-out  force  by  the  hand.  Therefore,  it 
can  be  pulled  out  downward  very  easily.  In  this  instance,  the  sheets  of  paper  9a  and  9c  neither  move  nor  fall 
because  they  are  in  contact  with  the  hairs  4a  and  4b  with  strong  friction.  (However,  when  the  intermediate 
sheet  of  paper  9b  is  pulled  out  downward,  the  action  of  lifting  up  the  adjacent  sheet  9a  or  9c  does  not  appear 

25  since  the  sheet  of  paper  9b  is  out  of  contact  from  both  hairs  4a  and  4b.)  As  described,  any  one  of  the  three 
sheets  can  be  pulled  out  downward  and  individually  in  one  action  in  the  pull-out  angle  range  of  180°. 

D.  Four  or  more  sheets  of  paper: 

30  The  similar  phenomenon  to  that  of  the  case  of  the  three  sheets  can  be  observed  when  the  sheets  of  paper 
are  four  or  more.  In  other  words,  the  two  sheets  of  paper  at  both  ends  among  a  plurality  of  sheets  which  are 
in  contact  with  the  hairs  can  be  inserted  and  removed  with  the  same  principle  and  the  same  phenomenon  as 
those  of  the  two  sheets  of  paper  at  both  ends  in  the  case  of  three  sheets. 

According  to  the  present  invention,  the  clip  permits  reliably  collective  insertion,  collective  removal  and  in- 
35  dividual  insertion  of  up  to  about  15  sheets  of  paper  of  the  B5  size  in  one  action  and  which  can  make  individual 

removal  of  sheets. 
Another  remarkable  function  and  effect  of  the  present  invention  will  be  described  additionally. 
For  example,  if  any  impact  or  vibration  is  applied  to  the  brush  plate  11  for  some  reason  or  if  the  sheet  of 

paper  9  flutters  in  the  wind  under  the  clamp  state  shown  in  Fig.  4B,  the  sheet  of  paper  9  is  further  lifted  up 
40  and  is  clamped  all  the  more  reliably.  This  phenomenon  occurs  not  only  in  the  case  where  the  sheet  of  paper 

is  only  one  but  when  seven  or  eight  sheets  of  the  B5  size  are  clamped,  for  example,  they  are  lifted  up  collec- 
tively.  Since  the  definite  degree  of  this  performance  is  associated  with  the  magnitude  of  the  external  force, 
the  thickness  and  weight  of  the  sheets  as  a  whole,  the  structure  of  the  clip,  and  so  forth,  the  definite  number 
of  sheets  cannot  be  stated  so  explicitly.  This  phenomenon  occurs  not  only  when  the  sheet  of  paper  9  is  com- 

45  pletely  inserted  while  keeping  contact  with  all  the  hairs  4  as  shown  in  Fig.  4B  but  also  when  the  sheet  9  is 
inserted  only  about  the  half  of  the  length  of  the  hair  sheet  3,  for  example. 

Although  these  impact,  vibration,  wind,  etc.,  are  all  the  adverse  external  factors  that  might  originally  drop 
the  sheet  of  paper  9,  the  structure  of  the  present  invention  converts  them  to  very  useful  functions.  This  principle 
relies  on  the  phenomenon  that  when  a  brush  12  having  a  large  number  of  hairs  4  extending  obliquely  in  a  cer- 

50  tain  predetermined  direction  is  placed  on  a  plate  surface  13  and  when  any  impact  or  vibration  is  applied  to 
either  the  brush  12  or  to  the  sheet  surface  13  as  shown  in  Fig.  11,  the  brush  12  moves  to  the  right  in  the  draw- 
ing.  When  the  wind  strikes  the  sheet  of  paper  9,  it  generates  naturally  the  vibration  and  brings  forth  the  same 
result. 

In  the  present  invention,  it  is  the  sheet  of  paper  9  that  corresponds  to  the  sheet  surface  13  (Fig.  11)  and 
55  it  is  the  brush  plate  11  that  corresponds  to  the  brush  12  (Fig.  11).  Since  this  brush  plate  11  is  fixed,  there  can 

be  obtained  the  result  that  the  sheet  of  paper  9  moves  upward.  In  the  present  invention  a  pair  of  brush  plates 
11  corresponding  to  the  brush  12  (Fig.  11)  are  employed,  the  function  and  effect  of  the  brush  become  all  the 
more  remarkable  and  a  stronger  effect  than  that  of  the  conventional  clip  shown  in  Fig.  9. 

Next,  design  and  application  example  of  the  present  invention  will  be  described  in  detail. 
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(a)  Brush  plate: 

Both  natural  and  synthetic  rubbers  can  be  used  as  the  material.  In  the  present  invention,  butadiene,  chlor- 
5  oprene,  polythylene,  urethane,  silicone,  or  the  like,  is  suitable  among  various  synthetic  rubbers  from  the  aspect 

of  the  function  and  effect  and  chloroprene  is  relatively  superior  from  the  aspect  of  machining.  Natural  rubbers 
are  recommendable  because  they  are  excellent  in  both  of  these  aspects. 

The  term  "rubber"  is  not  limitative  and  other  materials  such  as  thermoplastic  elastomers  can  also  be  used 
so  long  as  they  have  frictional  force  and  fexibility  equivalent  to  those  of  the  rubbers. 

10  Both  longitudinal  and  transverse  lengths  may  change  in  accordance  with  the  object  and  application  and 
also  with  the  properties  of  the  hairs  4.  The  size  of  a  length  of  20  mm  and  a  width  of  15  mm  described  in  the 
embodiment  is  one  of  the  suitable  examples.  If  the  clip  is  directed  to  thin  sheets  of  paper,  a  smaller  length  and 
width  and  a  total  area  of  about  the  half  are  preferred  from  the  aspect  of  insertion  resistance.  The  shape  is  not 
limited  to  the  rectangle  and  any  shape  can  be  employed  in  accordance  with  the  intended  appearance  of  the 

15  device. 
Instead  of  fixing  the  pair  of  brush  plates  11  individually  to  the  frame  plates  1,  2  as  illustrated  in  Fig.  2,  it  is 

possible  to  employ  the  structure  wherein  a  brush  plate  chip  15  is  produced  by  bonding  a  thin  sheet  14  and  is 
bent  in  a  substantially  U-shape  and  fitted  into  the  brush  plate  receiving  recess  5  as  shown  in  Fig.  14B.  This 
method  is  extremely  effective  for  improving  productivity. 

20  If  it  is  not  efficient  to  carry  out  bonding  on  an  individual  chip  basis,  it  is  advisable  to  conduct  the  bonding 
work  under  the  state  where  a  large  number  of  brush  plates  continue  one  another  after  they  are  released  from 
the  mold  and  to  cut  them  in  the  size  of  the  chip  unit. 

When  this  hair  plate  chip  15  is  produced,  the  use  of  a  flexible  material  for  the  thin  sheet  14  provides  the 
following  advantages.  First,  the  hair  plate  chip  15  can  be  bent  automatically  into  the  substantial  U-shape  by 

25  merely  bending  gently  the  thin  sheet  14  in  such  a  direction  as  to  allow  both  of  the  hairs  4  to  face  one  another 
and  by  the  flexibility  of  the  material,  the  thin  sheet  14  fits  automatically  and  tightly  into  the  bottom  surface  of 
the  hair  plate  receiving  recess  5  of  each  plate  1,  2.  At  the  same  time,  since  the  upper  end  of  the  bent  portion 
of  the  hair  plate  chip  15  is  pushed  by  the  upper  edge  of  the  hair  plate  storage  recess  5,  it  is  tightly  clamped 
between  the  upper  edge  and  the  lower  edge  of  the  recess  5.  Thus,  the  hair  plate  chip  15  is  fixed  in  its  vertical 

30  direction.  Furthermore,  since  the  edge  of  the  side  surface  of  the  recess  groove  5  checks  the  shape  of  the 
hair  plate  chip  15  in  the  horizontal  direction,  the  hair  plate  chip  15  can  be  fitted  and  fixed  extremely  easily  at 
the  accurate  position  between  the  plates  1  and  2  while  keeping  the  opposed  hairs  4  under  the  desired  state 
without  using  at  all  any  fixing  means  such  as  an  adhesive.  After  all,  this  contributes  to  a  remarkable  improve- 
ment  in  efficiency  of  the  work. 

35  The  continuous  hair  plate  11  can  be  bonded  onto  the  bottom  surface  of  the  groove  or  recess  5  of  each 
frame  plate  1  ,  2  without  using  the  thin  sheet  14  for  the  purpose  of  efficiency  in  assembly,  but  the  use  of  the 
thin  sheet  14  improves  much  more  the  assembly  efficiently  because  the  thin  sheet  14  limits  flexibility  of  the 
hair  sheet  3  to  make  it  easy  the  handling  of  the  hair  plate  11  and  eliminates  the  necessity  for  the  adhesive. 

In  order  to  bulletin  a  large  number  of  sheets  of  paper  in  a  transverse  line,  it  is  advantageous  to  produce  a 
40  paper  clip  which  is  elongated  in  a  belt  form  in  the  transverse  direction  by  utilizing  particularly  the  feature  of 

the  present  clip.  If  necessary,  the  continuous  element  consisting  of  the  pair  or  set  of  hair  plates  11  that  continue 
each  other  at  their  upper  part  or  the  hair  plate  chip  15  formed  by  bonding  the  thin  sheet  14  to  the  continuous 
element  can  be  formed  by  (1)  disposing  interruptedly  a  plurality  of  them  in  the  transverse  direction,  (2)  by  dis- 
posing  continuously  and  longly  any  of  them  in  the  transverse  direction  but  decreasing  the  number  of  lines  of 

45  the  hairs  4  in  the  longitudinal  direction,  and  (3)  disposing  continuously  and  longly  any  of  them  in  the  transverse 
direction  but  disposing  interruptedly  the  projecting  surface  portions  of  the  hairs  4.  In  this  manner,  they  are 
fixed  through  the  connecting  members  such  as  the  transversely  elongated  belt-like  plates  (1,  2). 

b.  Hairs  (or  bristles): 
50 

It  is  important  that  the  thickness  of  the  hairs  is  not  so  much  great  and  the  hairs  must  have  an  area  such 
that  the  whole,  or  part,  of  their  tip  surface  can  change  variously  and  can  come  into  contact  with  the  sheet  of 
paper  9,  whenever  necessary.  Although  definite  numeric  values  cannot  be  given  generally  to  the  thickness 
because  it  is  associated  with  flexibility  of  the  hairs  4,  a  diameter  of  1  .5  mm  is  one  of  the  suitable  examples. 

55  All  the  hairs  4  have  the  same  thickness  inside  one  brush  plate  11  from  the  aspect  of  machining  and  function 
but  similar  function  and  effect  can  be  obtained  even  when  the  thickness  changes  to  some  extent.  A  preferable 
length  of  the  hairs  4  is  within  the  range  of  from  about  4  mm  to  about  6  mm. 

It  is  extremely  important  that  all  the  hairs  4  have  the  same  length  inside  one  hair  plate  11.  However,  this 
can  be  accomplished  automatically  so  long  as  machining  of  the  mold  sheet  material  is  made  uniformly. 
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Preferably,  the  tip  surface  is  in  parallel  with  the  bottom  surface  of  the  hair  sheet  3,  since  when  the  pair 
of  hair  plates  11  are  disposed  so  as  to  face  each  other,  the  tip  surfaces  of  the  hairs  4  of  both  of  them  can 
tightly  fit  to  one  another  and  the  specific  function  of  the  present  invention  can  be  exhibited  fully.  This  can  be 

5  attained  easily  by  merely  boring  holes  obliquely  in  a  mold  plate  having  a  uniform  thickness  by  a  drill  blade. 
The  most  preferred  sectional  shape  of  the  hair  is  a  round  shape  because  boring  of  the  mold  can  be  made 

easily  by  a  drill  blade  and  the  tip  surface  of  the  hairs  4  becomes  naturally  longitudinally  elongated  ellipse,  with 
the  result  that  a  long  anchoring  surface  is  produced  in  the  vertical  direction,  that  is,  in  the  falling  direction  of 
the  sheet  of  paper  9.  Since  the  sectional  shape  of  the  tip  is  longitudinally  elongated  ellipse,  the  ratio  of  the 

10  contact  area  of  the  tip  surface  to  the  sheet  9  changes  greatly  and  advantageously  between  at  the  time  of  in- 
sertion  and  removal  of  the  sheet  9  and  at  the  time  of  its  clamp.  In  other  words,  substantially  all  the  area  of  the 
tip  surfaces  comes  into  contact  with  the  sheet  under  the  clamp  state  and  only  a  limited  area  comes  into  contact 
with  the  sheet  of  paper  9  at  the  time  of  insertion  and  removal.  Accordingly,  insertion  and  removal  can  be  made 
easily,  with  desirably  high  clamp  force  being  obtained. 

15  If  the  sectional  shape  is  rectangle  as  an  alternative,  substantially  the  same  function  and  effect  as  those 
of  the  round  sectional  shape  can  be  obtained.  However,  since  the  change  ratio  of  the  contact  area  of  the  tip 
surfaces  to  the  sheet  of  paper  9  becomes  smaller,  resistance  tends  to  increase  at  the  time  of  insertion  and 
removal  of  the  sheet  of  paper  9  and  moreover,  since  electrical  discharge  machining  must  be  used  for  producing 
the  mold,  the  production  cost  becomes  extremely  higher.  Other  sectional  shapes  such  as  a  diamond,  polygons 

20  other  than  rectangles,  ellipses,  and  the  like,  can  be  employed  and  will  provide  some  functions  and  effects  but 
the  production  cost  of  the  mold  becomes  likewise  very  high  for  the  same  reason  as  described  above. 

Projecting  angle  of  the  hairs  will  be  explained. 
The  term  "projecting  angle"  means  the  upward  angle  of  the  hairs  from  the  vertical  line  relative  to  the  brush 

sheet  3.  This  angle  is,  in  principle,  from  zero  to  an  angle  less  than  90°  but  there  is  an  inevitable  limit  from  the 
25  aspects  of  the  mold  production,  rubber  machining  and  function  and  effect  of  the  clip  hairs.  The  range  of  angle 

satisfying  these  factors  is  from  about  25°  to  about  40°  and  preferably,  from  30°  to  35°. 
An  excessively  small  angle  increases  the  insertion  resistance  of  the  sheet  of  paper  9  and  limits  the  arcuate 

motion  which  provides  the  specific  effects  of  the  hairs.  If  the  angle  is  too  great,  on  the  other  hand,  stiffness 
of  the  hairs  4  becomes  weak  as  a  whole,  though  the  insertion  resistance  of  the  sheet  of  paper  9  drops.  Ac- 

30  cordingly,  the  strong  push  frictional  force  to  the  sheet  of  paper  9  cannot  be  obtained  and  the  aforementioned 
arcuate  motion  becomes  more  difficult  to  occur.  After  all,  the  intended  result  cannot  be  obtained  sufficiently. 

If  the  angle  of  zero  is  employed  so  that  the  hairs  4  project  orthogonally,  or  at  right  angles,  from  the  brush 
sheet  3,  the  clip  can  be  used  for  merely  clamping  the  sheet  of  paper  9  but  the  insertion  resistance  becomes 
so  high  and  exceeds  the  practical  limit  because  the  sheet  impinges  against  the  drum  of  each  hair  4  at  right 

35  angles.  Furthermore,  the  excellent  effects  of  the  basic  embodiment  can  hardly  be  obtained. 
As  to  the  regular  arrangement  of  hairs,  three  types  shown  in  Figs.  12A,  12B  and  12C  are  available. 
Fig.  12A  shows  an  ordinary  arrangement  in  the  grid  form  wherein  points  of  anchor  action  are  interrupted. 

Fig.  12B  shows  the  arrangement  wherein  the  arrangement  is  zigzag  grid  and  the  gap  between  the  hairs  4  in 
the  vertical  direction  is  smaller  than  the  length  of  the  tip  surface  of  the  hairs  4  in  order  to  make  the  arrangement 

40  of  the  points  of  anchor  action  denser  so  that  the  continuous  points  of  anchor  action  in  the  longitudinal  direction 
can  be  provided  if  a  width  corresponding  to  at  least  two  longitudinal  lines  of  the  hairs  4  can  be  secured.  Fig. 
12C  shows  the  arrangement  wherein  the  hairs  4  are  disposed  densely  and  the  continuous  points  of  anchor 
action  are  provided  within  the  width  of  two  lines  in  both  the  longitudinal  and  transverse  directions. 

Density  (number)  of  hairs: 
45  Thegreaterthe  number  of  hairs  perunitarea,  the  greater  becomes  the  clamp  force.  However,  the  insertion 

resistance  and  removing  resistance  increase,  on  the  contrary.  Generally,  one  sheet  of  paper  9  is  extremely 
light  in  weight  and  even  one  hair  4  on  each  side  can  clamp  it  to  some  extents.  However,  stronger  clamp  force 
becomes  naturally  necessary  when  fifteen,  for  example,  sheets  of  paper  9  are  sequentially  inserted.  Accord- 
ingly,  the  density  is  preferably  determined  through  practical  experiments  inclusive  of  the  feel  of  handling  of 

so  the  clip  after  deciding  how  many  sheets  of  paper  of  which  size  are  to  be  clamped. 
In  the  embodiment  described  above,  the  number  of  hairs  is  set  to  be  32  while  considering  1  5  sheets  as  a 

target  number  of  sheets,  and  this  is  an  extremely  suitable  example  of  density.  Speaking  limitedly  to  the  various 
conditions  employed  in  the  basic  embodiment,  the  density  of  hairs  is  preferably  from  about  24  to  about  36  as 
the  range  which  makes  machining  of  the  mold  and  rubber  processing  easy,  provides  sufficient  effects  and 

55  provides  good  feel  when  inserting  and  removing  the  sheets  of  paper  9.  This  corresponds  to  from  about  8  to 
1  2  hairs  per  cm2. 
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c.  Shape  &  disposition  method  of  pair  of  brush  plates: 

In  the  basic  embodiment  described  above,  the  pair  of  brush  plates  11  having  exactly  the  same  shape  and 
5  the  same  size  are  disposed  to  oppose  each  other  and  the  tip  surface  of  the  hairs  4  align  completely  throughout 

the  entire  surface.  Figs.  13A,  13Band  13C  show  three  modified  examples  by  applying  this  basic  embodiment, 
(i)  Fig.  13A  shows  the  case  where  the  pair  of  brush  plates  11  have  the  same  shape  but  the  tip  surface  of 
their  hairs  4  are  superposed  one  upon  another  only  partially  in  the  longitudinal  or  transverse  direction  or 
in  both  directions. 

10  (ii)  Fig.  13B  shows  the  case  where  the  pair  of  brush  plates  11  have  the  same  shape  but  the  existing  pos- 
itions  of  the  tips  of  their  hairs  4  are  different,  so  that  the  tips  do  not  come  into  mutual  contact  but  the  tip 
surfaces  of  all  the  hairs  4  exist  on  the  same  spatial  plane.  Though  not  shown  in  the  drawing,  it  is  also  pos- 
sible  to  employ  the  disposition  wherein  the  tip  surface  of  the  hairs  4  project  slightly,  e.g.  within  1  mm,  be- 
yond  the  tip  surfaces  of  the  mating  hairs  4  of  the  brush  plates  11. 

15  (iii)  Fig.  13C  shows  the  disposition  wherein  the  tip  surfaces  of  the  hairs  4  of  both  of  the  pair  of  brush  plates 
11  are  spaced  apart  from  one  another  so  as  to  define  a  certain  gap  between  them.  This  disposition  is  em- 
ployed  in  order  to  reduce  the  insertion  resistance  of  the  sheet  (s)  of  paper  9  while  considering  the  thickness 
and  to  insure  reliable  clamp  of  a  certain  object  article  other  than  ordinary  sheets  of  paper  9  by  preventing 
unnecessary  rise  of  the  hairs  4.  This  gap  may  be  within  the  thickness  of  one  ordinary  memo  sheet  or  may 

20  be  within  the  thickness  of  a  certain  specific  article.  The  position  relation  of  the  tips  of  the  hairs  4  of  both 
of  them  in  the  vertical  and  transverse  directions  need  not  always  be  the  same  position  relation  as  that  of 
the  basic  embodiment  of  Fig.  2  in  order  to  obtain  the  intended  effects  and  this  tendency  increases  more 
and  more  with  the  increasing  thickness  of  the  article  to  be  clamped. 

25  d.  Plates  1  and  2: 

The  front  and  back  plates  1  and  2  represented  in  t  he  basic  embodiment  are  mainly  directed  to  fix  and  couple 
the  pair  of  brush  plates  11.  Accordingly,  their  material  may  be  plastics,  wood,  metals,  or  the  like,  so  long  as  it 
is  a  hard  material. 

30  The  brush  plate  storage  recess  5  is  directed  mainly  to  prevent  the  sheet(s)  of  paper  9  from  impinging 
against  the  lower  part  or  the  intermediate  part  of  the  hairs  4  and  from  becoming  more  difficult  to  be  inserted, 
and  secondly,  to  prevent  the  unnecessary  increase  of  thickness  of  the  device  of  the  invention.  Accordingly, 
the  clip  of  the  invention  does  not  necessarily  operate  with  such  recess  5,  and  a  guide  for  guiding  the  sheet(s) 
of  paper  9  to  the  tip  of  the  hairs  4  may  be  disposed  on  the  plates  1  and  2  instead  at  the  position  below  the 

35  brush  plate  11. 
The  bonding  groove  6  and  the  bonding  projection  7  are  provided  in  order  to  make  positioning  of  both  frame 

plates  1,  2  easier  during  assembly  and  are  not  therefore  essential.  In  short,  both  plate  1,  2  can  be  fixed  and 
bonded  integrally  by  use  of  an  adhesive  or  other  means. 

The  shape  of  the  frame  plates  1,  2  is  not  necessarily  limited  to  the  rectangle  but  may  be  elongated  in  a 
40  belt-like  form,  a  triangle,  a  diamond,  a  circle,  a  gourd  shape  or  various  othershapes.  Further,  both  of  the  plates 

1  ,  2  need  not  always  have  the  same  shape  and  their  shapes  and  sizes  may  be  remarkably  different  from  one 
another  depending  on  the  design.  In  the  case  of  the  front  frame  plate  1  ,  many  designs  can  be  made  for  its 
surface  portion  both  plane-wise  and  three-dimensionally,  so  long  as  a  space  for  fitting  flat  the  brush  sheet  3 
can  be  secured  on  its  back.  When  this  front  plate  1  is  made  transparent,  the  motion  of  the  internal  hairs  4  can 

45  be  seen  and  will  attract  the  interest  of  the  user  and  at  the  same  time,  since  the  upper  part  of  the  sheet(s)  of 
paper,  which  will  be  otherwise  hidden,  can  be  seen  through  and  the  information  can  be  read  through,  too. 

e.  Other  structures: 

so  A  metal  or  rubber  magnet  or  a  sucking  disc  may  be  disposed  in  place  of  the  double-faced  adhesive  sheet 
8,  or  protuberances  which  slide  in  a  curtain  rail-like  grooves  may  be  disposed. 

Since  the  present  invention  has  the  structure  described  above,  it  provides  the  following  extraordinary  ef- 
fects. 

1  .  Even  a  single  or  a  plurality  of  sheets  of  paper  can  now  be  pulled  out  downwardly  and  obliquely  in  one 
55  action  without  any  problem  and  eventually,  the  one-action  pull-out  direction  is  now  expanded  to  a  wide 

range  of  up  to  180°  from  the  straight  line  in  the  horizontal  direction  (arrows  Aand  B  in  Fig.  1),  and  the  clip 
becomes  extremely  convenient  to  use. 
2.  Since  the  sheet(s)  of  paper  can  be  pulled  out  in  the  downward  direction,  too,  it  is  no  longer  necessary 
to  move  first  a  sheet  of  paper  as  large  as  of  the  A4  size  in  the  horizontal  direction  by  a  long  distance  and 
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then  to  pull  It  out. 
3.  Even  a  paper  clip  device  which  is  belt-like  and  is  elongated  in  the  transverse  direction  can  now  be  re- 
alized  by  utilizing  the  feature  that  the  sheet(s)  of  paper  can  be  pulled  out  downward,  too,  and  one-action 

5  insertion  and  removal  of  a  large  number  of  sheets  aligned  in  the  transverse  direction  for  bulletining  can 
now  be  made. 
4.  When  two  sheets  of  paper  are  clamped,  an  arbitrary  one  of  them  can  be  pulled  out  individually,  both 
downwardly  and  obliquely  without  any  problem  and  moreover,  the  remaining  one  sheet  can  be  lifted  up 
reliably  and  is  clamped  more  strongly.  The  same  phenomenon  can  occur  when  the  number  of  sheets  is 

10  three  or  more. 
5.  Since  two  brush  plates  are  used  in  a  confronting  relation,  two  surfaces  on  which  strong  anchor  force 
of  the  hairs  act  are  provided  and  the  clamp  force  becomes  stronger  as  much  in  comparison  with  the  con- 
ventional  clip  as  the  clip  of  the  Prior  Art  B.  Accordingly,  the  clip  can  be  made  more  compact. 
6.  When  all  the  external  adverse  factors  that  otherwise  cause  to  drop  the  sheet  of  paper  such  as  impact, 

15  vibration,  wind,  etc.,  act,  the  clip  of  the  invention  utilizes  effectively  all  these  forces  and  further  lifts  up  the 
sheet  so  as  to  clamp  it  more  strongly.  This  effect  appears  more  remarkably  in  the  present  invention  than 
in  the  Prior  Art  B. 

The  following  is  one  of  the  examples  which  skillfully  utilize  this  effect.  Namely,  even  when  a  truck  hav- 
ing  an  engine  vibration  transmitted  thereto  is  driven  while  keeping  its  windows  open,  a  sheet  or  paper  or 

20  memo  describing  the  map  of  destination  is  neither  flown  away  nor  falls  and  due  to  the  effect  of  the  one- 
action  insertion  and  removal  of  the  clip,  the  driver  can  drive  safely  and  is  free  from  possible  accident. 
7.  A  single  or  plurality  of  sheets  of  paper  can  be  inserted  and  pulled  out  in  complete  one  action  by  only 
one  hand. 
8.  The  clip  of  the  invention  is  not  at  all  dangerous  for  the  human  body,  does  not  consume  anything  and 

25  does  not  either  damage  or  contaminate  the  sheets  of  paper  or  fitting  surface.  Even  a  trace  of  fitting  does 
not  remain  on  the  sheets  of  paper. 
9.  Since  the  place  at  which  the  anchor  force  acts  exists  extremely  plane-wise,  the  sheets  of  paper  can  be 
clamped  extremely  stably  and  reliably. 
10.  Though  the  clip  of  the  invention  is  used  generally  while  it  is  being  fitted  vertically,  the  structure  itself 

30  does  not  utilize  the  gravitational  force.  Accordingly,  the  same  effect  can  be  obtained  at  any  other  fitting 
angle  and  in  the  extreme  case,  even  when  the  fitting  state  is  inverted. 
11.  Since  the  brush  plates  as  the  principal  constituents  of  the  present  invention  is  so  small  that  the  size 
and  shape  of  the  product  of  this  invention  can  have  much  freedom  and  various  designs  can  be  made  both 
plane-wise  and  three-dimensionally.  Accordingly,  a  clip  having  sophisticated  or  fancy  designs  can  be  pro- 

35  duced. 
12.  The  clip  of  the  present  invention  is  made  of  an  extremely  simple  material  and  has  an  extremely  simple 
structure.  It  can  be  produced  by  use  of  only  the  conventional  production  technique  without  any  novel  ma- 
chine,  tools  and  materials.  Though  the  clip  of  the  invention  has  extremely  excellent  functions,  it  can  be 
produced  economically,  and  does  not  have  any  factors  for  trouble. 

40  As  described  above,  the  clip  of  the  present  invention  solves  all  the  problems  of  the  prior  art  devices  and 
moreover  provides  additional  remarkable  effects. 

Claims 
45 

1.  A  paper  clip  comprising: 
a  first  plate  (1); 
a  second  plate  (2)  extending  parallel  to  said  first  plate  and  connected  at  an  end  thereof  to  an  end 

of  said  first  plate  (1)  to  thereby  form  a  substantially  U-shaped  structure; 
so  a  first  group  of  hairs  (4)  on  an  inner  surface  of  said  first  plate  and  projecting  at  an  acute  angle  to- 

wards  said  second  plate;  and 
a  second  group  of  hairs  (4)  on  an  inner  surface  of  said  second  plate  and  projecting  at  an  acute 

angle  towards  said  first  plate. 

55  2.  The  paperclip  according  to  claim  1,  wherein  said  first  group  of  hairs  and  said  second  group  of  hairs  project 
towards  each  other  at  an  angle  in  the  range  of  25  -  40°. 

3.  The  paper  clip  according  to  claim  1  or  2,  wherein  said  first  group  of  hairs  and  said  second  group  of  hairs 
project  towards  each  other  with  a  space  therebetween. 

15 
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4.  The  paperclip  according  to  claim  1  or  2,  wherein  the  hairs  of  said  first  group  and  the  hairs  of  said  second 
group  confront  and  abut  each  other. 

5.  The  paperclip  according  to  claim  1  or  2,  wherein  the  tip  surfaces  of  the  hairs  of  the  first  and  second  groups 
are  out  of  mutual  contact  but  are  positioned  on  the  same  spatial  plane. 

6.  The  paper  clip  according  to  any  preceding  claim,  wherein  each  of  said  hairs  has  a  circular  cross-section 
and  a  tip  surface  parallel  to  the  first  and  second  plates. 

7.  The  paper  clip  according  to  any  preceding  claim,  further  comprising: 
a  first  recess  (5)  on  an  inner  surface  of  said  first  plate  (1); 
a  second  recess  (5)  on  an  inner  surface  of  said  second  plate  (2); 
a  first  brush  plate  (11)  including  said  first  group  of  hairs  implanted  therein; 
a  second  brush  plate  (11)  including  said  second  group  of  hairs  implanted  therein;  and 
wherein  said  first  brush  plate  is  fitted  in  said  first  recess  and  said  second  brush  plate  is  fitted  in 

said  second  recess. 

8.  The  paper  clip  according  to  claim  7,  wherein  each  of  said  first  brush  plate  (11)  with  said  first  group  of  hairs 
and  said  second  brush  plate  (11)  with  said  second  group  of  hairs  is  integrally  formed  of  a  rubber  material. 

9.  The  paper  clip  according  to  claim  7,  wherein  said  first  brush  plate  and  said  second  brush  plate  are  inte- 
grally  formed  in  the  form  of  a  belt  (14,15)  which  is  bent  into  a  U-shape  structure. 

10.  A  paper  clip  comprising: 
a  brush  holder  having  a  first  plate  and  a  second  plate  connected  at  one  end  to  said  first  plate  to 

form  a  substantially  U-shape,  first  and  second  brush  sheets  each  having  a  plurality  of  resilient  filaments 
projecting  obliquely  upward  from  confronting  inner  surfaces  of  the  U-shaped  brush  holder,  each  of  said 
resilient  filaments  having  a  round  cross-section,  a  round  rod-like  outer  shape  and  a  tip  surface  parallel  to 
a  bottom  surface  of  said  first  and  second  brush  sheets,  wherein  the  first  and  second  plates  have  recesses 
on  the  confronting  inner  surfaces  of  the  U-shaped  brush  holder  to  receive  said  first  and  second  brush 
sheet  so  that  said  resilient  filaments  project  in  an  abutted  relationship. 

Patentanspruche 

1.  Papierklammer  mit: 
einerersten  Platte  (1); 
einer  zweiten  parallel  zu  der  ersten  Platte  verlaufenden  und  mit  einem  ihrer  Enden  mit  einem  Ende  der 
ersten  Platte  (1)  zur  Bildung  einer  im  wesentlichen  u-formigen  Struktur  verbundenen  Platte  (2); 
einerersten  Gruppe  von  Haaren  (4)  an  einer  inneren  Oberf  lache  der  ersten  Platte,  die  unter  einem  spitzen 
Winkel  gegen  die  zweite  Platte  vorspringen;  und 
einer  zweiten  Gruppe  von  Haaren  (4)  an  einer  inneren  Oberflache  der  zweiten  Platte,  die  unter  einem 
spitzen  Winkel  in  Richtung  auf  die  erste  Platte  vorspringen. 

2.  Papierklammer  nach  Anspruch  1,  beiderdie  erste  Gruppe  von  Haaren  und  die  zweite  Gruppe  von  Haaren 
unter  einem  Winkel  in  dem  Bereich  von  25  bis  40  °  aufeinander  zu  vorspringen. 

3.  Papierklammer  nach  Anspruch  1  oder  2,  bei  der  die  erste  Gruppe  von  Haaren  und  die  zweite  Gruppe  von 
Haaren  mit  einem  Zwischenraum  zwischeneinander  aufeinander  zu  vorspringen. 

4.  Papierklammer  nach  Anspruch  1  oder  2,  bei  der  die  Haare  der  ersten  Gruppe  und  die  Haare  der  zweiten 
Gruppe  einander  gegenuberliegen  und  aneinanderanliegen. 

5.  Papierklammer  nach  Anspruch  1  oder  2,  beiderdie  Spitzenoberflachen  der  Haare  der  ersten  und  zweiten 
Gruppe  sich  nicht  beruhren,  aber  in  der  gleichen  Raumebene  positioniert  sind. 

6.  Papierklammer  nach  einem  vorhergehenden  Anspruch,  bei  der  jedes  der  Haare  einen  kreisformigen 
Querschnitt  und  eine  Spitzenoberflache  aufweist,  die  parallel  zu  der  ersten  und  zweiten  Platte  ist. 

7.  Papierklammer  nach  einem  vorhergehenden  Anspruch,  weiterhin  enthaltend: 
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eine  erste  Ausnehmung  (5)  an  einer  inneren  Oberflache  der  ersten  Platte  (1); 
eine  zweite  Ausnehmung  (5)  an  einer  inneren  Oberflache  der  zweiten  Platte  (2); 
eine  erste  Burstenplatte  (11),  die  die  erste  Gruppe  von  Haaren  implantiert  enthalt; 

5  eine  zweite  Burstenplatte  (11),  die  die  zweite  Gruppe  von  Haaren  implantiert  aufweist;  und 
wobei  die  erste  Burstenplatte  in  der  ersten  Ausnehmung  und  die  zweite  Burstenplatte  in  der  zweiten  Aus- 
nehmung  eingepaftt  ist. 

8.  Papierklammer  nach  Anspruch  7,  bei  der  jede  der  ersten  Burstenplatte  (11)  mit  der  ersten  Gruppe  von 
10  Haaren  und  der  zweiten  Burstenplatte  (11)  mit  der  zweiten  Gruppe  von  Haaren  einstuckig  aus  einem  Gum- 

mimaterial  gebildet  ist. 

9.  Papierklammer  nach  Anspruch  7,  bei  der  die  erste  Burstenplatte  und  die  zweite  Burstenplatte  einstuckig 
in  der  Form  eines  Gurtes  (14,  15)  gebildet  sind,  der  in  eine  u-formige  Struktur  gebogen  ist. 

15  10.  Papierklammer,  mit: 
einem  Burstenhalter  mit  einer  ersten  Platte  und  einer  zweiten  mit  einem  Ende  mit  der  ersten  Platte  ver- 
bundenen  Platte  zur  Bildung  einer  im  wesentlichen  U-Form,  einerersten  und  zweiten  Burstenbahn,  die 
jeweils  eine  Vielzahl  von  nachgiebigen  Faden  aufweisen,  die  schrag  nach  oben  von  einander  gegenuber- 
liegenden  inneren  Oberflachen  des  u-formigen  Burstenhalters  vorspringen,  wobei  jeder  der  nachgiebigen 
Faden  einen  runden  Querschnitt,  eine  runde  stabartige  Aulienform  und  eine  zu  einer  Bodenoberflache 
der  ersten  und  zweiten  Burstenbahn  parallele  Spitzenoberflache  aufweist  und  die  erste  und  zweite  Platte 
Ausnehmungen  an  den  einander  gegenuberliegenden  inneren  Oberflachen  des  u-formigen  Burstenhal- 
ters  zur  Aufnahme  der  ersten  und  zweiten  Burstenbahn  aufweisen,  sodali  die  nachgiebigen  Faden  in  einer 
aneinanderanliegenden  Position  vorspringen. 

Claims 

30 

35 

40 

1.  Agrafe  pour  papier  comprenant  : 
une  premiere  plaque  (1); 
une  seconde  plaque  (2)  s'etendant  parallelement  a  ladite  premiere  plaque  et  reliee  par  une  extrem- 

ite  de  celle-ci  a  une  extremite  de  ladite  premiere  plaque  (1  )  pourformerainsi  une  structure  essentiellement 
en  forme  de  U; 

un  premier  groupe  de  poils  (4)  sur  une  surface  interne  de  ladite  premiere  plaque  et  faisant  saillie 35 avec  un  angle  aigu  en  direction  de  ladite  seconde  plaque,  et 
un  second  groupe  de  poils  (4)  sur  une  surface  interne  de  ladite  seconde  plaque  et  faisant  saillie 

avec  un  angle  aigu  en  direction  de  ladite  premiere  plaque. 

2.  Agrafe  pour  papier  selon  la  revendication  1,  dans  laquelle  ledit  premier  groupe  de  poils  et  ledit  second 
40  groupe  de  poils  font  saillie  en  direction  I'un  de  I'autre  avec  un  angle  compris  dans  la  plage  de  25°  a  40°. 

3.  Agrafe  pour  papier  selon  la  revendication  1  ou  2,  dans  laquelle  ledit  premier  groupe  de  poils  et  ledit  second 
groupe  de  poils  font  saillie  en  direction  I'un  de  I'autre  avec  un  espace  entre  eux. 

45  4.  Agrafe  pour  papier  selon  la  revendication  1  ou  2,  dans  laquelle  les  poils  dudit  premier  groupe  et  les  poils 
dudit  second  groupe  font  face  et  butent  les  uns  contre  les  autres. 

5.  Agrafe  pour  papier  selon  la  revendication  1  ou  2,  dans  laquelle  les  surfaces  a  I'extremite  des  poils  des 
premier  et  second  groupes  ne  sont  pas  en  contact  mutuel  mais  sont  positionnees  dans  le  meme  plan  spa- 

50  tial. 

6.  Agrafe  pour  papier  selon  I'une  quelconque  des  revendications  precedentes,  dans  laquelle  chacune  des- 
dites  paires  a  une  section  transversale  circulaire  et  une  surface  a  I'extremite  parallele  aux  premiere  et 
seconde  plaques. 

55 Agrafe  pour  papier  selon  I'une  quelconque  des  revendications  precedentes,  comprenant  en  outre  : 
une  premiere  cavite  (5)  sur  une  surface  interne  de  ladite  premiere  plaque  (1); 
une  seconde  cavite  (5)  sur  une  surface  interne  de  ladite  seconde  plaque  (2); 
une  premiere  plaque  de  brosse  (11)  comprenant  ledit  premier  groupe  de  poils  implantes  dans  celle- 
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ci; 
une  seconde  plaque  de  brosse  (11)  comprenant  ledit  second  groupe  de  poils  implantes  dans  celle- 

ci;  et 
dans  laquelle  ladite  premiere  plaque  de  brosse  est  rapportee  dans  ladite  premiere  cavite  et  ladite 

seconde  plaque  de  brosse  est  rapportee  dans  ladite  seconde  cavite. 

Agrafe  pour  papier  selon  la  revendication  7,  dans  laquelle  chacune  de  ladite  premiere  plaque  de  brosse 
(11)  avec  ledit  premier  groupe  de  poils  etde  ladite  seconde  plaque  de  brosse  (11)  avec  ledit  second  groupe 
de  poils  sont  integralement  formes  dans  une  matiere  en  caoutchouc. 

Agrafe  pour  papier  selon  la  revendication  7,  dans  laquelle  ladite  premiere  plaque  de  brosse  et  ladite  sec- 
onde  plaque  de  brosse  sont  integralement  formees  sous  la  forme  d'une  bande  (14,  15)  qui  est  pliee  dans 
une  structure  en  forme  de  U. 

Agrafe  pour  papier  comprenant  : 
un  support  de  brosse  ayant  une  premiere  plaque  et  une  seconde  plaque  reliees  sur  une  extremite 

de  ladite  premiere  plaque  pour  former  une  forme  essentiellement  en  U,  les  premiere  et  seconde  feuilles 
de  brosse  ayant  chacune  une  pluralitede  filaments  souples  faisant  saillie  obliquementvers  le  hauta  partir 
des  surfaces  internes  en  confrontation  du  support  de  brosse  forme  en  U,  chacun  desdits  filaments  elas- 
tiques  ayant  une  section  transversale  ronde,  une  forme  externe  ronde  en  forme  de  tige  et  une  surface 
d'extremite  parallele  a  une  surface  de  fond  desdits  premiere  et  seconde  feuilles  de  brosse,  dans  laquelle 
les  premiere  et  seconde  plaques  ont  des  cavites  sur  les  surfaces  internes  en  confrontation  du  support 
de  brosse  forme  en  U  pour  recevoir  lesdites  premiere  et  seconde  feuilles  de  brosse  de  sorte  que  lesdits 
filaments  elastiques  font  saillie  dans  une  relation  d'aboutement. 
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