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(54)  Ink  jet  printer  head  gap  controlling  apparatus  

(57)  The  present  invention  is  an  ink  jet  printer  head 
gap  controlling  apparatus  which  is  provided  with  the  ca- 
pability  of  regulating  the  gap  between  a  print  head  (82) 
and  a  paper  sheet  (22)  so  that  a  variety  of  paper  sheets 
can  be  automatically  processed  therethrough  irrespec- 
tive  of  the  thicknesses  of  each  paper  sheet  thereof.  The 
invention  includes  a  pickup  roller  (40)  for  picking  up  a 
paper  sheet  (22)  one-by-one  from  a  plurality  of  paper 
sheets  stacked  in  a  cassette  (20),  a  transfer  roller  (50) 
for  transferring  the  picked-up  paper  sheet  (22)  forwardly 
along  the  periphery  thereof,  a  first  supporting  member 
(60)  for  guiding  and  elastically  supporting  the  trans- 
ferred  paper  sheet,  a  supporting  roller  (70)  formed  at  vj- 
one  side  portion  of  a  cartridge  carrier  (80)  so  as  to  move 
horizontally  along  with  the  first  supporting  member  (60)  O  
and  supporting  the  first  supporting  member  (60),  a  sec-  |j_ 
ond  supporting  member  (90)  elastically  supporting  an- 
other  side  portion  of  the  cartridge  carrier  (80)  to  maintain 
a  certain  distance  between  a  rotation  axle  of  the  sup- 
porting  roller  (70)  and  the  first  supporting  member  (60) 
and  regulating  the  gap  between  the  print  head  (82)  and 
the  printing  paper  sheet  (22)  transferred  onto  the  guid- 
ing  plate,  and  an  extracting  roller  (1  00)  for  outwardly  ex- 
tracting  therefrom  the  paper  sheet  (22)  printed  using  the 
ink  jetted  from  a  nozzle  (84)  of  the  print  head  (82). 

Printed  by  Jouve,  75001  PARIS  (FR) 
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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention  s 

The  present  invention  relates  to  an  ink  jet  printer 
head,  and  more  particularly  to  an  inkjet  printer  head  gap 
controlling  apparatus  capable  of  regulating  the  gap  be- 
tween  a  print  head  and  a  paper  sheet  so  that  a  variety  10 
of  paper  sheets  can  be  automatically  processed  there- 
through  irrespective  of  the  thicknesses  of  the  paper 
sheets. 

2.  Description  of  the  Prior  Art  15 

As  shown  in  Figures  1  through  3,  a  conventional  ink 
jet  printer  such  as  disclosed  in  Japanese  Patent  Publi- 
cation  No.  6-135090  includes  a  cartridge  carrier  1  hav- 
ing  a  print  head  4  at  one  end  portion  thereof  and  carried  20 
horizontally  on  a  cartridge  carrier  axle  2,  on  which  carrier 
an  ink  cartridge  is  to  be  placed.  A  transfer  roller  5  is  pro- 
vided  for  forwardly  transferring  a  paper  sheet  picked  up 
by  a  pickup  roller  (not  illustrated).  A  cradle  6  is  inclined 
toward  the  transfer  roller  5  for  adhering  the  guided  paper  25 
sheet  to  the  transfer  roller  5.  A  printing  platen  7  is  locat- 
ed  opposite  the  print  head  4,  on  which  platen  7  printing 
is  to  be  performed  on  the  paper  sheet  by  the  ink  jetted 
from  a  nozzle  (not  illustrated)  of  the  print  head  4.  A  com- 
bining  hole  1  0  is  formed  in  each  side  plate  1  5  of  a  carrier  30 
frame  1  8,  into  each  of  which  combining  holes  1  0  a  bush 
9  is  inserted.  An  eccentric  bush  11  is  rotatable  in  an  ec- 
centric  bore  within  the  bush  9.  An  insertion  hole  12  is 
displaced  a  certain  distance  from  the  center  of  the  ec- 
centric  bush  1  1  ,  and  an  end  portion  of  the  carrier  axle  2  35 
is  insertingly  fixed  therein.  A  selecting  arm  13  formed 
on  the  outer  periphery  of  an  extension  1  4  extended  from 
the  eccentric  bush  11  ,  for  controlling  the  position  of  the 
print  head  4  in  accordance  with  the  thickness  of  each 
printing  paper  sheet.  40 

The  operation  of  the  above-described  conventional 
ink  jet  printer  head  gap  controlling  apparatus  is  detailed 
as  follows.  First,  when  the  selecting  arm  13  is  manually 
moved  to  shift  the  print  head  4  to  a  certain  position  which 
is  regarded  as  appropriate  for  the  thickness  of  a  paper  45 
sheet,  the  eccentric  bush  11  is  accordingly  rotated.  At 
this  moment,  the  carrier  axle  2  fixed  in  the  eccentric 
bush  11  moves  by  a  certain  distance,  and  at  the  same 
time  the  cartridge  carrier  1  carried  on  the  carrier  axle  2 
is  also  moved.  As  a  result,  the  print  head  4  placed  on  so 
the  carrier  1  is  maintained  at  a  certain  distance  from  the 
printing  paper  sheet. 

When  the  printer  starts  operation,  the  pickup  roller 
(not  illustrated)  picks  up  a  top  sheet  from  the  papers 
stacked  in  a  cassette  (not  illustrated),  the  picked-up  pa-  55 
per  sheet  being  guided  thereby  onto  the  cradle  6,  and 
the  guided  paper  sheet  is  then  transferred  by  the  trans- 
fer  roller  5  through  the  cradle  6  to  the  platen  7. 

Then,  after  the  paper  sheet  which  is  placed  on  the 
platen  7  is  printed  on  by  the  ink  jetted  from  the  nozzle 
(not  illustrated)  of  the  print  head  4,  the  printing-complet- 
ed  sheet  is  outwardly  extracted  therefrom  by  means  of 
an  extracting  roller  (not  illustrated). 

However,  when  another  paper  sheet  having  a  thick- 
ness  different  from  the  former  sheet  is  to  be  printed  on, 
the  selecting  arm  1  3  has  to  be  manually  adjusted  again 
for  the  different  paper  thickness  prior  to  next  performing 
the  above-described  printing  operation. 

So,  the  conventional  inkjet  printer  has  several  dis- 
advantages  in  that  printer  users  have  been  troubled  be- 
cause  the  conventional  printer  has  to  be  adjusted  man- 
ually  according  to  the  thickness  of  a  paper  sheet  being 
selected,  and  additionally,  the  paper  sheets  used  are 
confined  to  limited  kinds  thereof  because  the  paper  se- 
lecting  arm  has  a  narrow  range  of  adjustment. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  an  object  of  the  present  invention 
to  provide  an  ink  jet  printer  head  gap  controlling  appa- 
ratus  capable  of  regulating  the  gap  between  a  print  head 
and  a  paper  sheet  so  that  a  variety  of  paper  sheets  ir- 
respective  of  the  thicknesses  thereof  can  be  automati- 
cally  processed. 

To  achieve  the  above-described  object  in  accord- 
ance  with  the  present  invention,  an  inkjet  printer  head 
gap  controlling  apparatus  includes  a  pickup  roller  for 
picking  up  paper  sheets  one  by  one  from  a  plurality  of 
paper  sheets  stacked  in  a  cassette,  a  transfer  roller  for 
transferring  the  picked-up  paper  sheet  forwardly  along 
a  periphery  thereof,  a  first  supporting  member  for  guid- 
ing  and  elastically  supporting  the  transferred  paper 
sheet,  a  supporting  roller  formed  on  one  side  portion  of 
a  cartridge  carrier  so  as  to  move  horizontally  along  with 
the  first  supporting  means  and  supporting  the  first  sup- 
porting  member,  a  second  supporting  means  elastically 
supporting  another  side  portion  of  the  cartridge  carrier 
to  maintain  a  certain  distance  between  a  rotation  axle 
of  the  supporting  roller  and  the  first  supporting  member 
and  regulating  a  gap  between  a  print  head  and  the  print- 
ing  paper  sheet  transferred  onto  a  guiding  pad,  and  an 
extracting  roller  for  outwardly  extracting  therefrom  the 
paper  sheet  after  being  printed  on  by  ink  jetted  from  a 
nozzle  of  the  print  head. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  side  view  of  the  printing  mechanism  of 
an  ink  jet  printer  of  the  conventional  art; 

Figure  2  is  a  perspective  view  of  the  ink  jet  printer 
of  the  conventional  art; 

Figure  3  is  an  enlarged  partial  view  showing  a  paper 
thickness  selecting  arm  mechanism  in  the  ink  jet 
printer  of  the  conventional  art; 
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Figure  4  is  a  cross-sectional  view  showing  an  ink 
jet  printer  head  gap  controlling  apparatus  in  accord- 
ance  with  the  present  invention; 

Figure  5  is  a  plan  view  showing  the  ink  jet  printer  s 
head  gap  controlling  apparatus  in  accordance  with 
the  present  invention; 

Figure  6  is  a  front  view  of  the  ink  jet  printer  head 
gap  controlling  apparatus  of  Fig.  5;  10 

Figure  7  is  an  enlarged  perspective  view  showing  a 
second  supporting  member  of  the  ink  jet  printer 
head  gap  controlling  apparatus  in  accordance  with 
the  present  invention;  15 

Figure  8A  is  a  cross-sectional  view  showing  an  em- 
bodiment  of  the  second  supporting  member  of  the 
inkjet  printer  head  gap  controlling  apparatus  in  ac- 
cordance  with  the  present  invention;  and  20 

Figure  8B  is  a  perspective  view  showing  the  com- 
bination  of  a  roller  and  an  elastic  rotation  axle  of  an- 
other  embodiment  of  the  second  supporting  mem- 
ber  of  the  ink  jet  printer  head  gap  controlling  appa-  25 
ratus  in  accordance  with  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

30 
With  reference  to  Figs.  4  through  7,  an  inkjet  printer 

head  gap  controlling  apparatus  in  accordance  with  the 
present  invention  includes  a  cassette  20  provided  up- 
wardly  extending  at  a  rear  portion  of  a  carrier  frame  30 
for  having  a  plurality  of  paper  sheets  stacked  therein.  A  35 
pickup  roller  40  is  provided  adjacent  to  a  lower  portion 
of  the  cassette  20  for  picking  up  a  paper  sheet  22  one- 
by-one  from  paper  sheets  stacked  in  the  cassette  20.  A 
transfer  roller  50  is  provided  in  a  lower  portion  of  the 
carrier  frame  30  for  transferring  the  paper  sheet  22  40 
picked  up  by  the  pickup  roller  40  forwardly  along  the  pe- 
riphery  thereof,  and  cooperates  with  a  first  supporting 
member  60,  a  second  supporting  member  90,  and  an 
extracting  roller  1  00,  which  will  be  described  hereunder. 

The  first  supporting  member  60  is  mounted  at  one  45 
end  thereof  on  a  coordinate  axle  64  so  that  a  body  62 
for  guiding  the  paper  sheet  22  can  be  minutely  contact- 
ed  to  a  paper  sheet  22  which  advances  by  the  transfer 
roller  50,  and  includes  a  friction  roller  66  carried  at  one 
end  portion  of  the  body  62  and  rolled  frictionally  with  the  so 
transfer  roller  50.  A  pressing  member  68  is  extended 
upwardly  from  the  friction  roller  66  for  pressing  the  trans- 
ferred  paper  sheet  22  to  the  transfer  roller  50  by  the  ro- 
tation  of  the  friction  roller  66.  An  elastic  supporting  mem- 
ber  69  is  placed  between  another  end  portion  of  the  55 
body  62  and  the  carrier  frame  30  so  that  the  body  62 
can  be  moved  elastically  as  a  paper  sheet  22  is  passed 
through  between  the  transfer  roller  50  and  each  of  the 

friction  roller  66  and  the  pressing  member  68,  and  spe- 
cifically  the  first  supporting  member  60  guides  and  elas- 
tically  supports  the  paper  sheet  22  as  it  is  advanced  by 
the  transfer  roller  50. 

The  ink  jet  printer  in  accordance  with  the  present 
invention  also  includes  a  supporting  roller  70  provided 
at  one  side  portion  of  a  carriage  80  to  support  the  press- 
ing  member  68  of  the  first  supporting  member  60  and 
moving  horizontally  along  the  first  supporting  member 
60,  and  a  guiding  plate  34  provided  on  an  upper  portion 
of  a  paper  guide  36  and  being  parallel  to  a  print  head  82. 

The  carriage  80  mounts  at  a  front  portion  thereof  a 
print  head  82  having  a  nozzle  84  for  jetting  ink  onto  a 
paper  sheet  22  positioned  opposite  thereto.  The  car- 
riage  80  is  carried  movably  at  a  lower  portion  thereof  on 
a  carriage  shaft  86  by  s  bearing  or  like  means,  along 
which  the  carriage  80  may  traverse,  and  about  which 
the  carriage  80  may  pivot  forwardly  and  backwardly  so 
as  to  vary  the  space  between  the  print  head  nozzle  84 
and  the  paper  sheet  22. 

As  shown  in  Figs.8A  and  8B,  another  embodiment 
of  the  second  supporting  member  90  in  accordance  with 
the  present  invention  includes  an  elastic  rotation  axle 
98  provided  at  a  lower  portion  of  the  carrier  frame  30, 
and  a  roller  92  fixed  on  the  elastic  rotation  axle  98  and 
moving  along  a  guiding  shelf  32  of  the  carrier  frame  30. 
Meanwhile,  when  a  force  is  transmitted  on  each  side  of 
the  elastic  rotation  axle  98,  an  elasticity-originated  re- 
action  force  occurs  at  a  lower  portion  of  the  roller  92. 

As  a  result,  the  first  supporting  member  60  elasti- 
cally  supports  another  side  portion  of  the  carriage  80  so 
that  a  certain  distance  can  be  obtained  between  a  rota- 
tion  axle  72  of  the  supporting  roller  70  and  the  first  sup- 
porting  member  60,  and  regulates  the  gap  between  the 
paper  sheet  22  transferred  onto  the  guiding  plate  34  and 
the  print  head  82. 

Also,  the  extracting  roller  100  for  extracting  out- 
wardly  the  paper  sheet  printed  on  the  guiding  plate  34 
is  provided  at  a  portion  slightly  over  the  transfer  roller  50. 

The  ink  jet  printer  head  gap  controlling  apparatus 
operation  and  the  effect  thereof  in  accordance  with  the 
present  invention  will  follow  based  upon  the  above-de- 
scribed  composition. 

First,  when  a  top  paper  sheet  22  of  the  paper  sheets 
stacked  in  the  cassette  20  is  picked  up  by  the  pickup 
roller  40,  the  transfer  roller  50  forwardly  transfers  the 
paper  sheet  22  along  the  periphery  thereof.  The  paper 
sheet  22  is  guided  by  the  body  62  of  the  first  supporting 
member  60  into  a  space  between  the  transfer  roller  50 
and  the  body  62  of  the  first  supporting  member  60.  At 
this  moment,  the  body  62  rotates  on  the  coordinate  axle 
64  as  much  as  the  thickness  of  the  advancing  paper 
sheet  22.  Subsequently,  the  elastic  supporting  member 
69  which  is  provided  beneath  one  end  portion  of  the  first 
supporting  member  60  generates  a  reaction  force 
caused  by  elasticity.  Then,  the  paper  sheet  22  is  press- 
ingly  passed  through  the  interspace  between  the  trans- 
fer  roller  50  and  the  friction  roller  66  which  is  rolled  fric- 
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tionally  with  the  transfer  roller  50. 
The  paper  sheet  22  pressed  to  the  pressing  mem- 

ber  68  upwardly  facing  the  friction  roller  66  is  guided 
onto  the  guiding  plate  34.  The  rotation  force  being  gen- 
erated  when  the  supporting  roller  70  moves  upwardly 
on  the  carriage  shaft  86  as  much  as  the  thickness  of  the 
paper  sheet  22,  presses  each  side  of  the  plate  spring 
96  mounted  at  one  side  portion  of  the  carriage  80,  and 
a  reaction  force  caused  by  elasticity  occurs  at  a  lower 
portion  of  the  rotation  axle  94,  so  that  the  supporting 
roller  70  supports  the  pressing  member  68  of  the  first 
supporting  member  60. 

When  the  carriage  80  moves  horizontally  on  the 
carriage  axle  86,  the  supporting  roller  70  of  the  second 
supporting  member  90  moves  on  the  guiding  shelf  32, 
and  the  plate  spring  96  transmits  a  reaction  force 
caused  by  elasticity  to  the  supporting  roller  70  which 
subsequently  supports  the  pressing  member  68.  As  a 
result,  even  when  the  carriage  80  horizontally  moves,  a 
gap  between  the  transferred  paper  sheet  22  and  the 
print  head  82  can  be  varied  depending  on  the  advancing 
paper  sheet  22. 

Subsequently,  the  nozzle  84  provided  in  the  print 
head  82  enables  to  perform  the  printing  while  maintain- 
ing  a  prescribed  gap  between  the  print  head  82  and  the 
transferred  paper  sheet  22,  by  jetting  ink  onto  the  paper 
sheet  22  mounted  on  the  guiding  plate  34.  Thereafter, 
the  printing-completed  paper  sheet  22  is  outwardly  ex- 
tracted  from  the  guiding  plate  34  by  the  extracting  roller 
100. 

As  described  above,  the  ink  jet  printer  head  gap 
controlling  apparatus  in  accordance  with  the  present  in- 
vention  enables  to  provide  an  enhanced  convenience 
in  using  printers  by  removing  the  disadvantage  in  which 
the  print  head  positions  have  to  be  controlled  manually 
according  to  each  thickness  of  paper  sheets.  Therefore, 
under  the  present  invention,  a  variety  of  paper  sheets 
can  be  used  for  printing  regardless  of  the  thicknesses 
thereof. 

Claims 

1.  An  ink  jet  printer  head  gap  controlling  apparatus 
comprising: 

apickup  roller  for  picking  upapaper  sheet  one- 
by-one  from  a  plurality  of  paper  sheets  stacked 
in  a  cassette; 
a  transfer  roller  for  transferring  the  picked-up 
paper  sheet  forwardly  along  the  periphery 
thereof; 
first  supporting  means  for  guiding  and  elastical- 
ly  supporting  the  transferred  paper  sheet; 
a  supporting  roller  formed  on  one  side  portion 
of  a  cartridge  carrier  so  as  to  move  horizontally 
along  with  the  first  supporting  means  and  sup- 
porting  the  first  supporting  means; 

second  supporting  means  for  elastically  sup- 
porting  another  side  portion  of  the  cartridge  car- 
rier  to  maintain  a  certain  distance  between  a 
rotation  axle  of  the  supporting  roller  and  the  first 

5  supporting  means  and  regulating  the  gap  be- 
tween  the  print  head  and  the  printing  paper 
sheet  transferred  onto  the  guiding  pad;  and 
an  extracting  roller  for  outwardly  extracting 
therefrom  the  paper  sheet  printed  using  the  ink 

10  jetted  from  a  nozzle  of  a  print  head. 

2.  The  apparatus  of  Claim  1,  wherein  said  first  sup- 
porting  means  comprises  a  body  guiding  forwardly 
the  paper  sheet  being  transferred,  a  coordinate  axle 

is  formed  at  a  lower  portion  of  the  carrier  frame  and 
rolling  on  the  axis  thereof  minutely,  a  friction  roller 
provided  at  one  end  portion  of  the  body  and  rolled 
frictionally  with  the  transfer  roller,  a  pressing  mem- 
ber  placed  forwardly  facing  the  friction  roller  and 

20  pressing  to  the  transfer  roller  the  paper  sheet  trans- 
ferred  by  the  rotation  of  the  friction  roller,  an  elastic 
supporting  member  mounted  between  another  end 
portion  of  the  body  and  the  carrier  frame  for  press- 
ing  to  the  transfer  roller  the  paper  sheet  being 

25  passed  through  between  the  gearing  roller  and  the 
pressing  member. 

3.  The  apparatus  of  Claim  1  ,  wherein  said  guiding 
plate  is  formed  parallel  to  the  print  head. 

30 
4.  The  apparatus  of  Claim  1  ,  wherein  said  second  sup- 

porting  means  comprises  a  roller  mounted  on  a  ro- 
tation  axle  and  moving  along  a  guiding  shelf,  and  a 
plate  spring  provided  on  an  upper  portion  of  the  ro- 

35  tation  axle  so  that  a  reaction  force  occurs  at  a  lower 
portion  of  the  roller  by  elasticity. 

5.  The  apparatus  of  Claim  1  ,  wherein  said  second  sup- 
porting  means  comprises  an  elastic  rotation  axle 

40  provided  at  a  lower  portion  of  the  carrier  frame,  and 
a  roller  fixed  on  the  elastic  rotation  axle  and  moving 
on  the  guiding  shelf. 

45 
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