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©  The  present  invention  provides  a  sheet  sup- 
plying  apparatus  comprising  first  and  second  boxes 
shiftable  relative  to  each  other,  a  sheet  receiving 
portion  provided  on  the  first  box  for  receiving  a 
sheet,  and  a  rotary  member  provided  on  the  second 
box  for  cooperating  with  the  sheet  receiving  portion 
to  thereby  pinch  and  supply  the  sheet  when  a  rela- 
tive  position  between  the  first  and  second  boxes  is 
in  a  first  condition  and  separated  from  the  sheet 
receiving  portion  when  the  relative  position  between 
the  first  and  second  boxes  is  in  a  second  condition. 

FIG  1 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  a  sheet  supplying 
apparatus  applied  to  a  recording  apparatus  for  re- 
cording  a  character  or  an  image  on  a  recording 
material. 

Related  Background  Art 

A  conventional  recording  apparatus  including  a 
sheet  supplying  apparatus  and  having  a  printing, 
copying  or  facsimile  function,  or  a  conventional 
recording  apparatus  used  as  an  output  means  for  a 
copying  machine  or  work  station  including  a  com- 
puter  or  a  word  processor  is  designed  so  that  an 
image  (including  characters  and/or  symbols)  is  re- 
corded  on  a  recording  medium  such  as  a  paper 
sheet  or  a  plastic  thin  film  (for  example,  an  OHP 
sheet)  on  the  basis  of  a  data  signal.  Such  recording 
apparatuses  can  be  grouped  into  an  ink  jet  type,  a 
wire  dot  type,  a  heat-sensitive  type,  a  heat  transfer 
type  and  a  laser  beam  type,  in  dependence  upon 
recording  types. 

In  a  recording  apparatus  of  serial  type  wherein 
a  main  scan  is  effected  along  a  direction  transverse 
to  a  feeding  direction  (sub  scan  direction)  of  a 
recording  material,  after  the  recording  material  is 
set  at  a  predetermined  recording  position,  an  im- 
age  is  recorded  (main  scan)  on  the  recording  ma- 
terial  by  a  recording  means  (recording  head) 
mounted  on  a  carriage  shifted  along  the  recording 
material.  After  one-line  recording  is  finished,  the 
recording  material  is  line-spaced  (sub  scan)  by  a 
predetermined  amount.  Thereafter,  by  repeating 
the  recording  (main  scan)  of  the  next  line  of  the 
image,  the  whole  image  is  recorded  on  the  record- 
ing  material. 

On  the  other  hand,  in  a  recording  apparatus  of 
line  type  wherein  an  image  is  recorded  on  a  re- 
cording  material  only  by  the  sub  scan  which  is 
effected  along  a  feeding  direction  of  the  recording 
material,  after  the  recording  material  is  set  at  a 
predetermined  recording  position  and  then  one-line 
recording  is  effected  collectively,  the  recording  ma- 
terial  is  fed  (pitch  feed)  by  a  predetermined 
amount.  Then,  by  repeating  the  collective  recording 
of  the  next  line  of  the  image,  the  whole  image  is 
recorded  on  the  recording  material. 

Among  these  recording  apparatuses,  a  record- 
ing  apparatus  of  ink  jet  type  (ink  jet  recording 
apparatus)  is  so  designed  that  the  recording  is 
effected  by  discharging  ink  droplets  from  discharge 
openings  of  a  recording  means  (recording  head) 
toward  a  recording  material  in  response  to  a  data 
signal.  Thus,  in  this  apparatus,  the  recording 
means  can  easily  be  made  compact  and  the  fine 

image  can  be  recorded  at  a  high  speed.  Further, 
since  the  image  can  be  recorded  on  a  normal 
sheet  without  the  special  treatment,  it  is  possible  to 
reduce  the  running  cost.  Furthermore,  due  to  the 

5  non-impact  recording  type,  the  recording  noise  can 
be  reduced,  and  a  color  image  can  easily  be 
recorded  by  using  inks  of  different  color. 

Particularly,  in  a  recording  means  (recording 
head)  of  ink  jet  type  wherein  ink  is  discharged  by 

io  utilizing  thermal  energy,  since  the  high  density 
liquid  passage  arrangement  (discharge  opening  ar- 
rangement)  can  easily  be  attained  by  forming  elec- 
tro-thermal  converters  and  electrodes  deposited  on 
a  substrate,  liquid  passage  walls,  top  wall  and  the 

75  like  by  semi-conductor  manufacture  process  such 
as  etching,  depositing  and  spattering,  it  is  possible 
to  make  the  recording  means  further  compact. 

By  the  way,  recently,  host  computers  such  as 
personal  computers  have  been  made  small-sized, 

20  and  notebook-shaped  computers  having  A4  size 
have  been  widely  popularized.  Correspondingly, 
small-sized  recording  apparatuses  as  output  means 
have  also  been  developed  to  provide  a  notebook- 
type  and  an  elongate  parallelpiped  type  which  are 

25  portable  and  can  be  accommodated  in  a  drawer  of 
a  desk. 

However,  as  the  recording  apparatus  is  made 
small-sized  to  provide  the  portability  and  the  easy 
accommodation  ability,  the  optimum  configuration 

30  of  the  recording  apparatus  in  its  operative  condition 
greatly  differs  from  the  optimum  configuration  of 
the  recording  apparatus  in  its  inoperative  condition. 
That  is  to  say,  if  the  configuration  of  the  recording 
apparatus  is  permanently  made  small-sized  to  ob- 

35  tain  the  best  configuration  in  its  operative  condition, 
the  configuration  in  its  inoperative  condition  will 
become  unsuitable;  whereas,  if  the  configuration  of 
the  recording  apparatus  in  its  inoperative  condition 
is  made  optimum,  the  configuration  in  its  operative 

40  condition  will  become  unsuitable. 
To  avoid  this,  as  disclosed  in  the  Japanese 

Patent  Laid-open  No.  5-124301  (USSN  968,327), 
there  has  been  proposed  a  recording  apparatus 
which  is  of  foldable  type  to  assume  two  configura- 

45  tions  so  that  both  the  optimum  configuration  in  its 
operative  condition  and  the  optimum  configuration 
in  its  inoperative  condition  can  be  obtained. 

However,  an  automatic  sheet  supplying  appara- 
tus  and/or  a  jam  treatment  apparatus  cannot  be 

50  incorporated  into  this  recording  apparatus,  be- 
cause,  if  the  automatic  sheet  supplying  apparatus 
or  the  jam  treatment  apparatus  is  incorporated  into 
this  recording  apparatus,  the  whole  recording  ap- 
paratus  will  be  large-sized,  which  is  contrary  to  the 

55  expected  purpose  for  making  the  apparatus  com- 
pact.  Accordingly,  in  this  recording  apparatus,  there 
arose  problems  that  the  sheet  supplying  operation 
is  troublesome  and  that  the  recording  efficiency  is 

2 



3 EP  0  590  585  A2 4 

worsened. 
Further,  in  the  conventional  recording  ap- 

paratuses,  although  the  stability  in  the  operative 
condition  and  the  downward  recording  ability  were 
preserved,  there  arose  a  problem  that  it  is  difficult 
to  handle  the  apparatus  in  the  accommodation  con- 
dition  or  the  portable  condition  because  of  the 
presence  of  the  play  in  hinge  portions. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  aims  to  eliminate  the 
above-mentioned  conventional  drawbacks,  and  has 
an  object  to  provide  a  sheet  supplying  apparatus 
which  is  suitable  to  be  applied  to  an  image  record- 
ing  apparatus  and  which  can  satisfy  the  compact- 
ness  of  the  recording  apparatus  and  stabilize  the 
recording  apparatus  in  its  accommodation  condition 
and  in  its  portable  condition. 

Another  object  of  the  present  invention  is  to 
provide  a  recording  apparatus  which  is  made 
small-sized  and  which  includes  an  automatic  sheet 
supply  means  and  a  jam  treatment  means. 

To  achieve  the  above  objects,  according  to  one 
aspect  of  the  present  invention,  there  is  provided  a 
sheet  supplying  apparatus  used  with  a  recording 
apparatus  wherein  a  recording  means  for  recording 
an  image  on  a  recording  material  is  arranged  on 
one  of  first  and  second  frames  which  are  rotatably 
connected  to  each  other.  The  sheet  supplying  ap- 
paratus  comprises  an  automatic  sheet  supply 
means  including  a  receiving  portion  for  receiving  a 
supplied  recording  material  and  a  roller  portion 
rotatable  in  a  supplying  direction  of  the  recording 
material.  Wherein  one  of  the  roller  portion  and  the 
receiving  portion  is  moved  toward  and  away  with 
respect  to  the  other  of  these  portions  in  synchro- 
nous  with  the  rotation  of  the  first  or  second  frame. 

Another  aspect  of  the  present  invention,  there 
is  provided  a  sheet  supplying  apparatus  used  with 
a  recording  apparatus  including  an  integral  con- 
structural  member  comprising  two  molded  pieces 
connected  to  each  other  for  rotational  movements 
around  a  common  axis  at  their  one  ends,  and  a 
cover  member  adapted  to  be  shiftably  engaged  by 
one  surface  of  the  constructural  member.  Wherein 
the  cover  member  is  attached  to  the  constructural 
member  to  provide  a  rotation  preventing  means 
and  a  recording  material  receiving  tray  mechanism. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  perspective  view  of  a 
recording  apparatus  using  a  sheet  supplying  ap- 
paratus  according  to  a  first  embodiment  of  the 
present  invention; 
Fig.  2  is  a  schematic  sectional  view  of  the 
recording  apparatus  of  Fig.  1  in  its  operative 

condition; 
Fig.  3  is  a  schematic  sectional  view  of  the 
recording  apparatus  of  Fig.  1  in  its  inoperative 
condition; 

5  Fig.  4  is  a  schematic  sectional  view  of  a  record- 
ing  apparatus  using  a  sheet  supplying  apparatus 
according  to  a  second  embodiment  of  the 
present  invention,  in  its  operative  condition; 
Fig.  5  is  a  schematic  sectional  view  of  the 

io  recording  apparatus  of  Fig.  4  showing  a  con- 
dition  that  recording  sheets  are  set  and  the 
jammed  condition; 
Fig.  6  is  a  sectional  view  of  a  recording  appara- 
tus  using  a  sheet  supplying  apparatus  according 

is  to  a  third  embodiment  of  the  present  invention, 
in  its  accommodation  condition; 
Fig.  7  is  a  schematic  sectional  view  of  the 
recording  apparatus  of  Fig.  6  in  its  operative 
condition; 

20  Fig.  8  is  a  perspective  view  of  a  recording 
apparatus  using  a  sheet  supplying  apparatus 
according  to  a  fourth  embodiment  of  the  present 
invention,  in  its  accommodation  condition;  and 
Fig.  9  is  a  perspective  view  of  a  recording 

25  apparatus  using  a  sheet  supplying  apparatus 
according  to  a  fifth  embodiment  of  the  present 
invention,  in  its  accommodation  condition. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
30  EMBODIMENTS 

The  present  invention  will  now  be  explained  in 
connection  with  embodiments  thereof  with  refer- 
ence  to  the  accompanying  drawings. 

35  Fig.  1  is  a  schematic  perspective  view  showing 
a  first  embodiment  of  the  present  invention. 

A  recording  apparatus  1  according  to  the  first 
embodiment  comprises  first  and  second  frames  10, 
20  which  are  rotatably  connected  to  each  other  and 

40  in  which  parts  of  a  recording  mechanism  are 
housed,  and  an  automatic  sheet  supplying  mecha- 
nism  (automatic  sheet  supply  means)  30  which 
permits  the  supply  of  a  recording  sheet  (recording 
material)  100. 

45  The  first  frame  10  also  serves  as  a  sheet 
supply  platform,  and  a  pair  of  parallel  side  guides 
11,  12  are  formed  on  an  upper  surface  10a  of  the 
first  frame.  The  side  guides  11,12  can  be  relatively 
shifted  in  a  widthwise  direction  to  set  the  recording 

50  sheet  100. 
On  the  other  hand,  as  shown  in  Fig.  2,  the 

second  frame  20  is  connected  to  the  first  frame  10 
via  hinges  15  so  that  it  can  be  rotated  around  the 
hinges  15  in  directions  shown  by  the  arrow  H 

55  within  a  range  of  0  to  90  degrees.  An  ink  jet  head 
(recording  means)  21  is  housed  in  the  second 
frame  20. 

3 
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The  ink  jet  head  21  is  designed  so  that  bub- 
bles  are  generated  in  the  ink  by  utilizing  the  ther- 
mal  energy,  thereby  forming  ink  droplets  in  re- 
sponse  to  a  recording  signal,  which  ink  droplets  are 
flying  toward  the  recording  sheet  100  to  form  an 
image  on  the  recording  sheet.  The  ink  jet  head  21 
is  mounted  on  a  carriage  23  shifted  along  rails  22 
in  the  widthwise  direction  of  the  recording  sheet. 

A  sheet  convey  mechanism  for  directing  the 
recording  sheet  to  the  ink  jet  head  21  is  formed  in 
the  second  frame  20.  The  sheet  convey  mecha- 
nism  comprises  a  convey  roller  25,  a  guide  24 
disposed  along  the  convey  roller  25,  a  pinch  roller 
26  urged  against  the  convey  roller  25  and  adapted 
to  pitch  the  recording  sheet  100  between  the  roll- 
ers  25,  26  and  feed  out  the  recording  sheet  there- 
from,  and  a  pair  of  sheet  discharge  rollers  28,  29 
for  discharging  the  recording  sheet  100  on  which 
an  image  was  formed  by  the  ink  jet  head  21 
through  a  sheet  discharge  opening  20b. 

Accordingly,  when  the  recording  sheet  100  is 
manually  inserted  into  the  guide  24,  the  recording 
sheet  100  can  be  supplied  between  the  ink  jet 
head  21  and  a  platen  27  by  the  rotations  of  the 
convey  roller  25  and  the  pinch  roller  26.  In  the 
recording  apparatus  1  according  to  the  illustrated 
embodiment,  there  is  provided  the  automatic  sheet 
supplying  mechanism  30  capable  of  automatically 
supplying  a  plurality  of  recording  sheets  100  be- 
tween  the  ink  jet  head  21  and  the  platen  27. 

The  automatic  sheet  supplying  mechanism  30 
has  a  feed-in  portion  31  and  a  separation  portion 
35.  The  feed-in  portion  31  comprises  a  friction 
plate  (receiving  portion)  32  supported  by  a  spring 
33  (a  lower  end  of  which  is  secured  to  the  first 
frame  10)  to  be  flush  with  the  upper  surface  10a  of 
the  sheet  supply  platform,  and  a  feed-in  roller 
(roller  portion)  34  attached  to  the  second  frame  20 
and  having  an  equilateral  triangular  cross-section, 
which  feed-in  roller  is  rotated  in  a  feed-in  direction 
by  a  motor  (not  shown). 

The  feed-in  roller  34  is  arranged  in  the  proxim- 
ity  of  a  sheet  supply  opening  20a  so  that,  when  the 
second  frame  20  is  folded  at  an  angle  of  90  de- 
grees  (with  respect  to  the  first  frame)  as  shown  in 
Fig.  2,  the  feed-in  roller  is  opposed  to  the  friction 
plate  32  with  a  predetermined  gap  therebetween.  In 
a  condition  that  the  recording  sheet  100  is  not  set, 
when  the  feed-in  roller  34  is  rotated,  it  can  be 
contacted  with  the  friction  plate  32  intermittently. 
Thus,  when  a  plurality  of  recording  sheets  100  are 
set  between  the  friction  plate  32  and  the  feed-in 
roller  34  (in  a  condition  that  one  lateral  side  of  the 
triangle  of  the  feed-in  roller  is  parallel  with  the 
friction  plate  32)  and  then  the  feed-in  roller  34  is 
rotated,  several  upper  recording  sheets  100  are  fed 
out  toward  the  separation  portion  35  by  apexes  of 
the  triangle  of  the  feed-in  roller  34. 

The  separation  portion  35  comprises  a  friction 
plate  (receiving  portion)  36  supported  by  a  spring 
37  (a  lower  end  of  which  is  secured  to  the  first 
frame  10)  to  be  flush  with  the  friction  plate  32,  and 

5  a  separation  roller  (roller  portion)  38  rotated  in 
synchronous  with  the  feed-in  roller  34. 

The  separation  roller  38  is  arranged  rearwardly 
of  the  feed-in  roller  34  so  that,  when  the  second 
frame  20  is  folded  at  an  angle  of  90  degrees  (with 

io  respect  to  the  first  frame)  as  shown  in  Fig.  2,  the 
separation  roller  is  contacted  with  the  friction  plate 
36.  Thus,  the  several  recording  sheets  100  fed 
from  the  feed-in  portion  31  are  separated  one  by 
one  (from  the  uppermost  one)  by  the  separation 

is  portion  35,  and  the  separated  recording  sheet  is 
fed  toward  the  guide  24. 

Next,  an  operation  of  the  recording  apparatus 
according  to  the  illustrated  embodiment  will  be 
explained. 

20  First  of  all,  the  operation  of  the  recording  ap- 
paratus  1  in  its  operative  condition  will  be  de- 
scribed  with  reference  to  Figs.  1  and  2. 

As  shown  in  Figs.  1  and  2,  the  recording  ap- 
paratus  1  is  operated  in  a  condition  that  the  second 

25  frame  20  is  folded  at  the  angle  of  90  degrees  with 
respect  to  the  first  frame  10. 

First  of  all,  in  a  condition  that  the  motor  is 
stopped,  the  recording  sheets  100  are  set  in  the 
feed-in  portion  31  of  the  automatic  sheet  supplying 

30  mechanism  30.  More  specifically,  in  the  condition 
that  the  motor  is  stopped,  since  the  lower  side  of 
the  feed-in  roller  34  of  the  feed-in  portion  31  is 
parallel  with  the  friction  plate  32  to  create  the  gap 
therebetween,  the  plurality  of  recording  sheets  100 

35  are  stacked  on  the  upper  surface  10a  of  the  sheet 
supply  platform  and  a  leading  end  of  the  sheet 
stack  is  inserted  into  the  gap. 

Then,  when  a  predetermined  recording  signal 
is  sent  from  a  computer  (not  shown),  the  motor  is 

40  operated  to  rotate  the  feed-in  roller  34  in  a  record- 
ing  sheet  feeding  direction  (anti-clockwise  direction 
in  Fig.  2).  As  a  result,  several  upper  recording 
sheets  100  are  fed  into  the  separation  portion  35. 

In  the  separation  portion  35,  the  separation 
45  roller  38  separates  the  uppermost  recording  sheet 

100  from  the  other,  and  the  separated  recording 
sheet  is  pinched  between  the  separation  roller  38 
and  the  friction  plate  36  and  then  is  sent  to  the 
guide  24.  In  this  way,  the  automatic  sheet  supply  is 

50  effected. 
The  recording  sheet  100  sent  to  the  guide  24 

is  guided  toward  the  pinch  roller  26  by  the  guide 
24  and  then  is  pinched  between  the  convey  roller 
25  and  the  pinch  roller  26.  In  this  point,  the  feed-in 

55  roller  34  of  the  feed-in  portion  31  and  the  separa- 
tion  roller  38  of  the  separation  portion  35  are  stop- 
ped,  and  thereafter,  the  recording  sheet  100  is  sent 
between  the  ink  jet  head  21  and  the  platen  27  by 

4 
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the  rotations  of  the  convey  roller  25  and  the  pinch 
roller  26. 

When  a  leading  end  of  the  recording  sheet  100 
reaches  a  predetermined  position  on  the  platen  27, 
the  convey  roller  25  and  the  pinch  roller  26  are 
stopped,  and  the  carriage  23  is  controlled  by  a 
motor  (not  shown)  different  from  the  above-men- 
tioned  motor.  That  is  to  say,  the  carriage  23  is 
reciprocally  moved  along  the  rail  22  by  the  discrete 
motor  so  that  the  image  or  character  is  recorded 
on  the  recording  sheet  100  by  the  ink  jet  head  21 
mounted  on  the  carriage  23  in  response  to  the 
recording  signal. 

More  specifically,  when  the  ink  jet  head  21  is 
shifted  in  the  widthwise  direction  of  the  recording 
sheet,  one-line  recording  (main  scan)  is  effected. 
When  the  one-line  recording  is  finished,  the  ink  jet 
head  21  is  returned  to  its  original  position  and  the 
convey  roller  25  and  the  pinch  roller  26  are  rotated 
to  feed  the  recording  sheet  100  toward  the  sheet 
discharge  rollers  28,  29  by  a  predetermined 
amount.  Then,  a  next  one-line  recording  is  effected. 
By  repeating  such  operations,  the  recording  is  ef- 
fected  on  the  whole  area  of  the  recording  sheet 
100.  After  the  recording  is  completed,  the  record- 
ing  sheet  100  is  discharged  out  of  the  recording 
apparatus  through  the  sheet  discharge  opening  20b 
by  the  rotation  of  the  discharge  rollers  28,  29.  The 
above-mentioned  sequence  is  repeated  regarding 
the  desired  number  of  recording  sheets  100  (to  be 
recorded)  supplied  by  the  automatic  sheet  sup- 
plying  mechanism  30.  After  the  desired  number  of 
recording  sheets  are  recorded,  the  recording  ap- 
paratus  is  stopped. 

Next,  the  jam  treatment  condition  and  the  con- 
figuration  of  the  recording  apparatus  in  the  inoper- 
ative  condition  will  be  explained  with  reference  to 
Fig.  3. 

If  the  recording  sheet  100  is  jammed  during 
the  recording  operation,  as  shown  in  Fig.  3,  the 
recording  apparatus  1  is  made  flat  by  rotating  the 
second  frame  20.  As  a  result,  the  feed-in  roller  34 
and  the  separation  roller  38  of  the  automatic  sheet 
supplying  mechanism  30  are  separated  from  the 
friction  plates  32,  36,  respectively,  thereby  releas- 
ing  the  urging  forces  from  the  jammed  recording 
sheet  100.  Accordingly,  in  this  condition,  by  pulling 
the  recording  sheet  100  in  a  direction  shown  by  the 
arrow  A,  it  is  possible  to  easily  remove  the  jammed 
recording  sheet  100  from  the  recording  apparatus 
1. 

Further,  when  the  recording  apparatus  1  is  not 
used,  the  whole  recording  apparatus  1  is  made  flat 
as  a  notebook  by  rotating  the  second  frame  20, 
thereby  making  the  accommodation  of  the  appara- 
tus  easy. 

In  this  way,  in  the  recording  apparatus  1  ac- 
cording  to  the  illustrated  embodiment,  since  the 

apparatus  can  assume  two  configurations  and  the 
automatic  sheet  supply  and  the  jam  treatment  can 
be  performed  only  by  changing  the  configuration  of 
the  apparatus,  the  compactness  of  the  apparatus 

5  and  the  improved  recording  efficiency  can  be 
achieved. 

Incidentally,  various  alterations  can  be  effected 
within  the  scope  of  the  present  invention.  For  ex- 
ample,  while  the  friction  plates  32,  36  were  used  as 

io  the  receiving  portion  of  the  automatic  sheet  sup- 
plying  mechanism,  one  or  both  of  the  friction  plates 
32,  36  may  be  replaced  by  a  roller  member  to 
apply  an  appropriate  frictional  force  to  the  record- 
ing  sheet  100.  Further,  while  an  example  that  the 

is  feed-in  roller  34  has  the  triangular  cross-section 
was  explained,  the  present  invention  is  not  limited 
to  this  example,  but  it  should  be  noted  that  the 
feed-in  roller  has  any  desired  polygonal  cross- 
section. 

20  Next,  a  second  embodiment  of  the  present 
invention  will  be  explained  with  reference  to  Figs.  4 
and  5. 

Fig.  4  is  a  schematic  sectional  view  showing  a 
recording  apparatus  according  to  the  second  em- 

25  bodiment  in  its  operative  condition,  and  Fig.  5  is  a 
schematic  sectional  view  showing  a  condition  that  a 
recording  sheet  is  to  be  set.  Incidentally,  the  same 
constructural  elements  as  those  shown  in  the  first 
embodiments  are  designated  by  the  same  refer- 

30  ence  numerals. 
The  recording  apparatus  40  according  to  this 

second  embodiment  differs  from  the  recording  ap- 
paratus  of  the  first  embodiment  in  the  points  that 
an  automatic  sheet  supplying  mechanism  50  is 

35  provided  on  the  second  frame  20  and  the  appara- 
tus  40  can  assume  three  configurations,  i.e.  an  L- 
shaped  configuration  (Fig.  4),  a  flat  configuration 
(not  shown),  and  a  third  configuration  as  shown  in 
Fig.  5. 

40  The  automatic  sheet  supplying  mechanism  50 
comprises  a  friction  plate  (receiving  portion)  51 
rotatably  mounted  on  a  front  end  of  the  guide  24, 
and  a  feed-in  roller  54  and  a  separation  roller  55  as 
a  roller  portion.  The  friction  plate  51  is  rotatably 

45  attached  to  the  second  frame  via  a  pin  52  at  its 
base  end  and  is  biased  upwardly  by  a  leaf  spring 
53  attached  to  the  first  frame  10.  The  pin  52 
supporting  the  friction  plate  51  has  appropriate  play 
with  respect  to  the  guide  24,  so  that  the  friction 

50  plate  51  biased  by  the  leaf  spring  53  can  be  urged 
against  both  of  the  feed-in  roller  54  and  the  separa- 
tion  roller  55.  On  the  other  hand,  the  feed-in  roller 
54  is  disposed  in  the  proximity  of  the  sheet  supply 
opening  20a  formed  in  the  second  frame  20a,  and 

55  the  separation  roller  55  is  arranged  rearwardly  of 
the  feed-in  roller  54. 

The  second  frame  20  including  such  sheet 
supplying  mechanism  50  is  rotatably  connected  to 

5 
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the  first  frame  10  so  that  it  can  assume  not  only 
the  L-shaped  configuration  (the  second  frame  is 
folded  at  an  angle  of  90  degrees  with  respect  to 
the  first  frame)  and  the  flat  configuration  but  also 
an  angled  configuration  (third  configuration)  in 
which  the  feed-in  roller  54  and  the  separation  roller 
55  are  slightly  separated  from  the  friction  plate  51 
as  shown  in  Fig.  5. 

Accordingly,  in  the  operative  condition  of  the 
recording  apparatus  40,  the  second  frame  20  is 
slightly  inclined  from  the  L-shaped  configuration  as 
shown  in  Fig.  4  to  the  third  configuration  as  shown 
in  Fig.  5.  In  this  condition,  since  the  feed-in  roller 
54  and  the  separation  roller  55  are  slightly  sepa- 
rated  from  the  friction  plate  51  to  create  a  gap 
therebetween,  a  plurality  of  recording  sheets  100 
are  inserted  below  the  feed-in  roller  54.  Then,  when 
the  second  frame  20  is  returned  to  the  L-shaped 
configuration  as  shown  in  Fig.  4,  the  plurality  of 
recording  sheets  100  are  pinched  between  the 
feed-in  roller  54  and  the  friction  plate  51,  thereby 
completing  the  setting  of  the  recording  sheets  100. 

Thereafter,  the  automatic  sheet  supplying  op- 
eration  is  effected  in  the  same  manner  as  the  first 
embodiment. 

On  the  other  hand,  if  the  recording  sheet  is 
jammed,  the  second  frame  20  is  slightly  inclined 
again  to  assume  the  third  configuration,  thereby 
releasing  the  urging  force  of  the  feed-in  roller  54 
and  the  separation  roller  55  from  the  jammed  re- 
cording  sheet  100.  As  a  result,  it  is  possible  to 
easily  remove  the  jammed  recording  sheet  100 
from  the  apparatus  40. 

Further,  in  the  inoperative  condition  of  the  re- 
cording  apparatus  40,  the  second  frame  20  is  rotat- 
ed  to  make  the  apparatus  40  flat,  thereby  achieving 
the  easy  accommodation  of  the  recording  appara- 
tus  40.  In  this  flat  configuration,  since  the  contact 
areas  between  the  friction  plate  51  and  the  rollers 
are  not  exposed  outwardly,  the  contact  areas  is 
prevented  from  advertently  smudging,  with  the  re- 
sult  that  the  double-feed  of  the  recording  sheets 
and  the  poor  feeding  of  the  recording  sheet  due  to 
the  contamination  of  the  contact  areas  can  be 
prevented. 

In  conclusion,  in  the  recording  apparatus  40 
according  to  the  second  embodiment,  the  first  con- 
figuration  or  L-shaped  configuration  which  is  stable 
in  the  operative  condition,  the  second  configuration 
or  flat  configuration  which  permits  the  easy  accom- 
modation  of  the  apparatus,  and  the  third  configura- 
tion  in  which  the  urging  forces  of  the  feed-in  roller 
54  and  the  separation  roller  55  are  released  to 
permit  the  setting  of  the  recording  sheets  and  the 
jam  treatment  can  be  assumed. 

With  the  arrangement  as  mentioned  above,  ac- 
cording  to  the  second  embodiment  of  the  present 
invention,  the  whole  recording  apparatus  can  be 

made  small-sized,  and,  since  the  automatic  sheet 
supplying  mechanism  in  synchronous  with  the 
movement  of  the  frame  is  provided,  a  plurality  of 
recording  sheets  can  be  successively  supplied 

5  automatically,  and  further,  the  jam  treatment  can 
easily  be  effected  only  by  rotating  the  frame. 

Incidentally,  the  sheet  supplying  apparatus  of 
the  present  invention  can  also  be  applied  to  a 
sheet  treatment  apparatus  wherein  a  sheet  is  perfo- 

io  rated  and/or  folded. 
Next,  a  third  embodiment  of  the  present  inven- 

tion  will  be  explained  with  reference  to  Figs.  6  and 
7.  Fig.  6  is  a  sectional  view  showing  an  accom- 
modation  condition  of  a  recording  apparatus,  and 

is  Fig.  7  is  a  sectional  view  showing  an  operative 
condition  of  the  recording  apparatus. 

In  Fig.  6,  the  recording  apparatus  according  to 
the  third  embodiment  comprises  frames  101,  102 
pivotally  connected  to  each  other  via  a  fulcrum 

20  103.  These  frames  form  a  constructural  member.  A 
cover  member  104  is  normally  rested  on  one  sur- 
face  of  the  frame  102  and  is  pivotally  connected  to 
one  end  of  the  frame  102.  A  protruded  portion 
104a  formed  on  a  free  end  of  the  cover  member 

25  104  is  normally  engaged  by  a  recessed  portion 
101a  formed  in  one  end  of  the  frame  101. 

In  a  condition  shown  in  Fig.  6,  i.e.  in  an  accom- 
modation  and  portable  condition,  even  if  the  user 
tries  to  rotate  the  frame  102  in  a  direction  shown 

30  by  the  arrow  A,  a  portion  102b  of  the  frame  102  is 
blocked  by  a  portion  101b  of  the  frame  101,  there- 
by  preventing  the  rotation  of  the  frame  102.  On  the 
other  hand,  even  if  the  user  tries  to  rotate  the 
frame  102  in  a  direction  shown  by  the  arrow  B,  the 

35  cover  member  104  is  blocked  by  the  frame  101, 
thereby  preventing  the  rotation  of  the  frame  102. 
Accordingly,  during  the  transportation  of  the  re- 
cording  apparatus,  the  unstable  condition  of  the 
recording  apparatus  can  be  avoided.  On  the  other 

40  hand,  in  an  operative  condition  shown  in  Fig.  7,  the 
protruded  portion  104a  of  the  cover  member  104  is 
disengaged  from  the  recessed  portion  101a  of  the 
frame  101  and  then  the  cover  member  is  fully 
opened.  Then,  the  frame  101  is  rotated  around  the 

45  fulcrum  103  to  establish  a  condition  as  shown  in 
Fig.  7. 

Now,  the  actual  recording  operation  will  be 
explained  with  reference  to  Fig.  7. 

When  a  recording  sheet  105  is  rested  on  the 
50  cover  member  104  opened  as  shown  in  Fig.  7  and 

is  inserted  toward  a  direction  shown  by  the  arrow 
C,  the  recording  sheet  105  is  pulled  between  a 
convey  roller  106  and  a  pinch  roller  107  by  the 
rotation  of  the  convey  roller  106,  thereby  feeding 

55  the  recording  sheet.  When  the  recording  sheet  105 
reaches  below  a  recording  head  1  1  1  ,  the  recording 
is  started  in  response  to  a  recording  signal  inputted 
to  an  electric  portion  110.  The  recording  head  111 
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is  mounted  on  a  carriage  114  supported  by  rails 
112,  113  so  that  one-line  of  an  image  can  be 
recorded  on  the  recording  sheet  as  the  carriage 
114  is  shifted.  Whenever  the  recording  of  the  one- 
line  is  finished,  the  recording  sheet  105  is  line- 
spaced  by  the  roller  106.  By  repeating  such  oper- 
ations,  the  recording  sheet  is  ultimately  discharged 
on  the  cover  member  104  by  discharge  rollers  115, 
116. 

In  this  way,  the  cover  member  104  of  the 
recording  apparatus  according  to  the  third  embodi- 
ment  has  a  locking  function  for  preventing  the 
relative  rotation  between  the  frames  101,  102  ar- 
ound  the  fulcrum  103  during  the  accommodation  or 
transportation,  a  tray  function  for  supporting  the 
recording  sheet  during  the  sheet  supply  and  sheet 
discharge,  and  a  cover  function  for  covering  an 
opening  101C  of  the  frame  101,  thereby  preventing 
any  play  between  the  two  frames  of  the  recording 
apparatus  during  the  accommodation  and  transpor- 
tion  of  the  recording  apparatus. 

Next,  a  fourth  embodiment  of  the  present  in- 
vention  will  be  explained  with  reference  to  Fig.  8. 

Fig.  8  is  a  perspective  view  of  a  recording 
apparatus  according  to  a  fourth  embodiment  of  the 
present  invention  in  its  accommodation  condition. 
Since  this  fourth  embodiment  is  fundamentally  the 
same  as  the  above-mentioned  third  embodiment, 
only  the  difference  will  be  described. 

In  this  fourth  embodiment,  a  cover  member 
120  is  pivotally  connected  to  the  frame  102  via  a 
fulcrum  121  for  rotational  movement  in  directions 
shown  by  the  arrow  D.  When  the  frame  101  is 
cocked  in  a  direction  shown  by  the  arrow  E  from  a 
condition  shown  in  Fig.  8,  an  operative  condition  of 
the  recording  apparatus  is  established.  In  this  con- 
dition,  the  cover  member  120  serves  as  a  tray. 
When  the  frame  101  is  laid  again  and  the  cover 
member  120  is  rotated  in  the  direction  D  to  cover 
or  conceal  the  discharge  rollers  115,  116,  a  locking 
condition  for  preventing  the  rotation  of  the  frame 
101  in  the  direction  E  can  be  established. 

Thus,  the  same  technical  effect  as  that  of  the 
third  embodiment  can  be  achieved.  Lastly,  a  fifth 
embodiment  of  the  present  invention  will  be  ex- 
plained  with  reference  to  Fig.  9. 

Fig.  9  is  a  perspective  view  of  a  recording 
apparatus  according  to  a  fifth  embodiment  of  the 
present  invention  in  its  accommodation  condition. 
Since  this  fifth  embodiment  is  fundamentally  the 
same  as  the  above-mentioned  third  embodiment, 
only  the  difference  will  be  described. 

In  this  fifth  embodiment,  a  pair  of  opposed 
hook-shaped  guide  portions  131  are  formed  on  one 
surface  of  the  frame  102,  and  a  cover  member  130 
is  received  between  the  guide  portions  131  for 
sliding  movement  in  directions  shown  by  the  arrow 
F.  When  the  frame  101  is  cocked  in  a  direction 

shown  by  the  arrow  G  from  a  condition  shown  in 
Fig.  9,  an  operative  condition  of  the  recording  ap- 
paratus  is  established.  In  this  condition,  the  cover 
member  130  serves  as  a  tray.  When  the  frame  101 

5  is  laid  again  and  the  cover  member  130  is  slid  in 
the  direction  F  to  cover  or  conceal  the  discharge 
rollers  115,  116,  a  locking  condition  for  preventing 
the  rotation  of  the  frame  101  in  the  direction  G  can 
be  established. 

io  Thus,  the  same  technical  effect  as  that  of  the 
third  embodiment  can  be  achieved,  and  since  the 
sliding  amount  of  the  cover  member  130  can  be 
adjusted  appropriately,  the  recording  apparatus  can 
be  installed  in  a  narrower  space. 

is  According  to  this  embodiment,  the  cover  mem- 
ber  is  provided  on  the  constructural  member  com- 
prising  two  molded  pieces  rotatably  connected  to 
each  other,  and  the  cover  member  serves  to  pre- 
vent  the  relative  rotation  of  the  two  molded  pieces 

20  during  the  accommodation  and  transportation  and 
also  serves  as  a  tray  when  the  cover  member  is 
opened  in  the  operative  condition.  Thus,  the  re- 
cording  apparatus  can  assume  the  stable  L-shaped 
configuration  in  its  operative  condition  which  per- 

25  mits  the  recording.  In  the  accommodation  con- 
dition,  the  portable  configuration  having  no  play 
can  be  established. 

Incidentally,  the  cover  member  may  cover  the 
sheet  convey  rollers,  separation  members,  opera- 

30  tion  switches  and  connector  members,  as  well  as 
the  inlet  and  outlet  of  the  sheet  conveying  path. 

The  present  invention  provides  a  sheet  sup- 
plying  apparatus  comprising  first  and  second  boxes 
shiftable  relative  to  each  other,  a  sheet  receiving 

35  portion  provided  on  the  first  box  for  receiving  a 
sheet,  and  a  rotary  member  provided  on  the  sec- 
ond  box  for  cooperating  with  the  sheet  receiving 
portion  to  thereby  pinch  and  supply  the  sheet  when 
a  relative  position  between  the  first  and  second 

40  boxes  is  in  a  first  condition  and  separated  from  the 
sheet  receiving  portion  when  the  relative  position 
between  the  first  and  second  boxes  is  in  a  second 
condition. 

45  Claims 

1.  A  sheet  supplying  apparatus,  comprising: 
first  and  second  boxes  shiftable  relative  to 

each  other; 
50  a  sheet  receiving  portion  provided  on  said 

first  box  for  receiving  a  sheet;  and 
a  rotary  member  provided  on  said  second 

box  for  cooperating  with  said  sheet  receiving 
portion  to  thereby  pinch  and  supply  the  sheet 

55  when  a  relative  position  between  said  first  and 
second  boxes  is  in  a  first  condition  and  sepa- 
rated  from  said  sheet  receiving  portion  when 
the  relative  position  between  said  first  and 
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second  boxes  is  in  a  second  condition. 

2.  A  sheet  supplying  apparatus  according  to 
claim  1,  wherein  said  first  and  second  boxes 
are  rotatably  connected  to  each  other. 

3.  A  sheet  supplying  apparatus  according  to 
claim  2,  wherein  said  sheet  receiving  portion 
and  said  rotary  member  are  moved  toward  and 
away  from  each  other  in  response  to  the  rota- 
tion  of  said  first  or  second  box. 

4.  A  sheet  supplying  apparatus  according  to 
claim  1,  wherein,  in  said  first  condition,  said 
first  and  second  boxes  are  substantially  per- 
pendicular  to  each  other. 

5.  A  sheet  supplying  apparatus  according  to 
claim  4,  wherein,  in  said  second  condition,  said 
first  and  second  boxes  become  flat  each  other. 

6.  A  sheet  supplying  apparatus  according  to 
claim  5,  wherein  said  first  and  second  boxes 
assume  a  third  condition  where  they  form  an 
angle  between  said  first  and  second  conditions 
and  said  rotary  member  is  separated  from  said 
sheet  receiving  portion. 

7.  A  sheet  supplying  apparatus  according  to 
claim  1,  wherein  said  sheet  receiving  portion 
includes  a  friction  plate,  and  said  rotary  mem- 
ber  includes  a  roller. 

8.  A  sheet  supplying  apparatus  according  to 
claim  7,  wherein,  when  said  first  and  second 
boxes  are  in  said  first  condition,  said  friction 
plate  and  said  roller  cooperate  with  each  other 
to  separate  a  single  sheet  from  a  plurality  of 
stacked  sheets. 

9.  A  sheet  supplying  apparatus  according  to 
claim  1,  further  comprising  recording  means 
for  recording  an  image  on  the  sheet  supplied 
by  said  rotary  member. 

10.  A  sheet  supplying  apparatus  according  to 
claim  9,  wherein  said  recording  means  forms 
an  ink  droplet  by  utilizing  thermal  energy  and 
records  the  image  on  the  sheet  by  utilizing  the 
formed  ink  droplet. 

11.  A  recording  apparatus,  comprising: 
first  and  second  boxes  shiftable  relative  to 

each  other; 
a  sheet  receiving  portion  provided  on  said 

first  box  for  receiving  a  sheet; 
a  rotary  member  provided  on  said  second 

box  for  cooperating  with  said  sheet  receiving 

portion  to  thereby  pinch  and  supply  the  sheet 
when  a  relative  position  between  said  first  and 
second  boxes  is  in  a  first  condition  and  sepa- 
rated  from  said  sheet  receiving  portion  when 

5  the  relative  position  between  said  first  and 
second  boxes  is  in  a  second  condition;  and 

recording  means  for  recording  an  image 
on  the  sheet  supplied  by  said  rotary  member. 

70  12.  A  recording  apparatus  according  to  claim  11, 
wherein  said  recording  means  forms  an  ink 
droplet  by  utilizing  thermal  energy  and  records 
the  image  on  the  sheet  by  utilizing  the  formed 
ink  droplet. 

75 
13.  A  sheet  suppling  apparatus,  comprising: 

first  and  second  boxes  shiftable  relative  to 
each  other; 

sheet  supply  means  provided  on  said  first 
20  frame  for  supplying  a  sheet;  and 

a  cover  for  covering  at  least  a  portion  of 
said  first  or  second  box  when  a  relative  posi- 
tion  between  said  first  and  second  boxes  is  in 
a  predetermined  condition. 

25 
14.  A  sheet  supplying  apparatus  according  to 

claim  13,  wherein  said  first  and  second  boxes 
are  rotatably  connected  to  each  other. 

30  15.  A  sheet  supplying  apparatus  according  to 
claim  13,  wherein,  in  said  predetermined  con- 
dition,  said  first  and  second  boxes  become  flat 
each  other. 

35  16.  A  sheet  supplying  apparatus  according  to 
claim  13,  wherein  said  sheet  supply  means 
permits  the  supply  of  the  sheet  when  said  first 
and  second  boxes  are  moved  to  be  substan- 
tially  perpendicular  to  each  other. 

40 
17.  A  sheet  supplying  apparatus  according  to 

claim  13,  wherein  said  cover  can  serve  as  a 
tray  on  which  the  sheet  is  rested. 

45  18.  A  sheet  supplying  apparatus  according  to 
claim  13,  wherein  said  cover  can  cover  said 
sheet  supply  means. 

19.  A  sheet  supplying  apparatus  according  to 
50  claim  13,  wherein  said  cover  can  cover  an 

operation  switch  provided  on  said  first  or  sec- 
ond  frame. 

20.  A  sheet  supplying  apparatus  according  to 
55  claim  13,  wherein  said  cover  can  maintain  a 

relative  position  between  said  first  and  second 
boxes  in  said  predetermined  condition. 
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21.  A  sheet  supplying  apparatus  according  to 
claim  13,  wherein  said  cover  can  cover  a  con- 
nector  provided  on  said  first  or  second  box. 

22.  A  sheet  supplying  apparatus  according  to  5 
claim  13,  further  comprising  recording  means 
for  recording  an  image  on  the  sheet  supplied 
by  said  sheet  supply  means. 

23.  A  sheet  supplying  apparatus  according  to  10 
claim  13,  wherein  said  recording  means  forms 
an  ink  droplet  by  utilizing  thermal  energy  and 
records  the  image  on  the  sheet  by  utilizing  the 
formed  ink  droplet. 
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