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Description 

FIELD  OF  THE  INVENTION 

5  The  present  invention  relates  to  a  rotatable  cassette-type  paper  feeding  apparatus  which  is  used,  for  ex- 
ample,  in  a  copying  machine. 

BACKGROUND  OF  THE  INVENTION 

10  For  example,  a  copying  machine  is  provided  with  a  paper  feeding  apparatus  for  feeding  paper  onto  which 
an  image  on  a  document  is  transferred.  There  has  been  a  great  demand  for  paper  feeding  apparatuses  that 
are  capable  of  supplying  paper  of  various  sizes  according  to  the  sizes  of  documents  to  be  copied  and  in  re- 
sponse  to  requests  for  enlarged  and  reduced  copies.  The  following  are  some  examples  of  such  paper  feeding 
apparatuses.  A  paper  feeding  apparatus  disclosed  in  a  Japanese  Publication  for  Unexamined  Patent  Applica- 

15  tion,  No.  2-295826/1990  has  paper  cassettes  which  are  disposed  over  a  plurality  of  stages  and  capable  of 
switching  the  position  of  paper  between  lengthways  and  sideways.  An  apparatus  illustrated  in  Figs.  53  and 
54  is  provided  with  a  turntable  51  on  which  a  plurality  of  paper  trays  54  for  storing  paper  53  are  formed  by 
paper  guides  52.  By  rotating  the  turntable  51  the  paper  53  is  supplied  to  the  main  body  of  the  copying  machine 
from  the  respective  paper  trays  54.  In  the  case  of  an  apparatus  shown  in  Figs.  55  to  57,  a  plurality  of  box- 

20  shaped  paper  cassettes  62  are  mounted  around  a  rotatable  supporting  rod  61.  In  this  copying  machine,  it  is 
arranged  that  any  of  the  paper  cassettes  62  can  be  selectively  placed  in  front  of  the  paper  feeding  opening 
64  of  the  main  body  63  by  rotating  the  supporting  rod  61. 

With  the  configuration  of  the  above-mentioned  application,  No.  2-295826/1990,  paper  feeding  modes  are 
freely  switched  between  lengthways  feeding  and  sideways  feeding.  However,  since  the  paper  feeding  cas- 

25  settes  are  disposed  over  the  plurality  of  stages  to  feed  paper  of  various  sizes,  the  size  of  the  apparatus  is  in- 
creased.  As  for  the  paper  feeding  apparatus  shown  in  Figs.  53  and  54,  it  is  unable  to  switch  paper  feeding 
modes  freely  between  lengthways  feeding  and  sideways  feeding.  Therefore,  in  order  to  feed  paper  of  various 
sizes  in  both  lengthways  and  sideways,  a  number  of  the  paper  trays  54  must  be  provided.  This  also  results  in 
an  increase  in  the  size  of  the  apparatus.  Similarly,  the  paper  feeding  apparatus  shown  in  Figs.  55  to  57  is  un- 

30  able  to  switch  paper  feeding  modes  freely  between  lengthways  feeding  and  sideways  feeding.  Additionally, 
with  the  configuration  of  this  apparatus,  since  the  paper  cassettes  62  are  attached  to  the  supporting  rod  61 
such  that  the  direction  of  feeding  paper  is  parallel  to  the  axial  direction  of  the  supporting  rod  61,  it  is  difficult 
to  reduce  the  height  of  the  apparatus,  thereby  resulting  in  a  large-sized  apparatus. 

35  SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide  a  compact  rotatable  cassette-type  paper  feeding  apparatus 
capable  of  storing  sheets  of  paper  of  various  sizes  and  of  feeding  the  paper  sheets  both  sideways  and  length- 
ways  by  switching  their  positions. 

40  In  order  to  achieve  the  objective,  a  rotatable  cassette-type  paper  feeding  apparatus  of  the  present  inven- 
tion  is  characterized  in  incorporating  a  tray,  a  turning  member  mounted  rotatably  on  the  tray,  first  rotating 
means  for  rotating  the  turning  member,  a  plurality  of  paper  cassettes  installed  rotatably  on  the  turning  member, 
second  rotating  means  for  rotating  the  paper  cassette  in  the  paper  feeding  side,  and  controller  means  which 
controls  the  first  rotating  means  to  interchange  the  paper  cassettes  in  the  paper  feeding  side  and  in  the  non- 

45  paper-feeding  side  and  controls  the  second  rotating  means  to  switch  the  position  of  the  paper  cassette  in  the 
paper  feeding  side  between  sideways  and  lengthways. 

With  this  configuration,  the  position  of  the  paper  is  freely  switched  between  sideways  and  lengthways  by 
the  second  rotating  means.  In  addition,  one  paper  cassette  is  selected  from  the  plurality  of  paper  cassettes 
provided  on  the  turning  member  by  the  first  rotating  means.  Thus,  it  is  possible  to  reduce  the  thickness  of  the 

50  paper  feeding  apparatus,  realizing  a  compact  rotatable  cassette-type  paper  feeding  apparatus. 
For  a  fuller  understanding  of  the  nature  and  advantages  of  the  invention,  reference  should  be  made  to  the 

ensuing  detailed  description  taken  in  conjunction  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
55 

Figs.  1  to  52  illustrate  one  embodiment  of  the  present  invention. 
Fig.  1  is  a  plan  view  illustrating  a  rotatable  cassette  unit. 
Fig.  2  is  a  view  illustrating  the  rotatable  cassette  unit  from  the  U  side  shown  in  Fig.  1. 
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Fig.  3  is  a  front  view  illustrating  a  copying  machine  which  incorporates  a  multi-stage  paper  feeding  device 
including  the  rotatable  cassette  unit  shown  in  Fig.  1. 

Fig.  4  is  a  cross  section  of  a  180-degree  rotating  mechanism  cut  across  an  0-0  line  shown  in  Fig.  5. 
Fig.  5  is  an  enlarged  front  view  of  the  180-degree  rotating  mechanism  shown  in  Fig.  1. 

5  Fig.  6  is  a  side  view  of  the  180-degree  rotating  mechanism  shown  in  Fig.  5. 
Fig.  7  is  a  cross  section  of  a  small  angle  rotating  mechanism  cut  across  a  P-P  line  shown  in  Fig.  8. 
Fig.  8  is  an  enlarged  front  view  of  the  small  angle  rotating  mechanism  shown  in  Fig.  1. 
Fig.  9  is  a  side  view  of  the  small  angle  rotating  mechanism  shown  in  Fig.  8. 
Fig.  10  is  an  enlarged  view  illustrating  a  carriage  driving  mechanism  and  a  cassette  rotating  mechanism 

10  installed  on  one  side  of  a  large  turntable  shown  in  Fig.  1,  and  is  also  a  cross  sectional  plan  view  of  Fig.  11  cut 
across  a  Q-Q  line. 

Fig.  11  is  a  front  view  of  the  cassette  rotating  mechanism  shown  in  Fig.  1  . 
Fig.  12  is  a  plan  view  illustrating  the  structure  of  a  pulley  shaft  shown  in  Fig.  10. 
Fig.  13  is  a  cross  sectional  plan  view  of  Fig.  12  cut  across  a  R-R  line. 

15  Fig.  14  is  an  enlarged  view  of  a  carriage  driving  mechanism  and  a  cassette  rotating  mechanism  installed 
on  the  other  side  of  the  turntable  shown  in  Fig.  1  ,  and  is  also  a  cross  sectional  plan  view  of  Fig.  15  cut  across 
a  T-T  line. 

Fig.  15  is  a  front  view  of  the  cassette  rotating  mechanism  shown  in  Fig.  1. 
Fig.  16  is  a  plan  view  illustrating  the  structure  of  a  cassette  rotation  shaft  shown  in  Fig.  15. 

20  Fig.  17  is  a  cross  sectional  plan  view  of  Fig.  16  cut  across  an  S-S  line. 
Fig.  18  is  a  block  diagram  illustrating  a  control  system  of  the  rotatable  cassette  unit  shown  in  Fig.  1. 
Fig.  19  is  a  view  explaining  the  operation  of  the  180-degree  rotating  mechanism  shown  in  Figs.  4  to  6. 
Fig.  20  is  a  view  explaining  the  operation  of  the  small  angle  rotating  mechanism  shown  in  Figs.  7  to  9. 
Fig.  21  a  schematic  plan  view  illustrating  the  operation  of  the  carriage  driving  mechanism  shown  in  Figs. 

25  10  and  11. 
Fig.  22  is  a  schematic  front  view  illustrating  the  movement  of  a  paper  cassette  caused  by  the  movement 

of  the  carriage  shown  in  Fig.  21. 
Fig.  23  is  an  explanatory  view  illustrating  patterns  of  switching  of  modes  of  the  paper  cassettes  executed 

by  the  180-degree  rotating  mechanism,  small  angle  rotating  mechanism  and  carriage  driving  mechanisms 
30  shown  in  Figs.  4  to  17. 

Fig.  24  is  an  explanatory  view  illustrating  operations  corresponding  to  the  mode  switching  patterns  shown 
in  Fig.  23,  controlled  by  a  microcomputer  shown  in  Fig.  18. 

Fig.  25  is  a  graph  illustrating  the  relations  between  the  turning  angle  (9)  of  the  rotation  shaft  of  the  turntable 
and  the  turning  angles  (<|>A  and  <|>B)  of  the  cassette  rotation  shafts  of  the  paper  cassettes  in  the  paper  feeding 

35  side  and  non-paper-feeding  side  and  time  during  Operation  1  shown  in  Fig.  24. 
Fig.  26  is  a  graph  illustrating  the  relations  between  the  travel  distances  (rA  and  rB)  of  the  carriages  in  the 

paper  feeding  side  and  non-paper-feeding  side  and  time  during  Operation  1  shown  in  Fig.  24. 
Fig.  27  is  an  explanatory  view  illustrating  the  locations  of  the  cassette  rotation  shafts  and  the  paper  cas- 

settes  at  time  to  time  d  ̂ in  relation  to  the  rotation  of  the  turntable's  rotation  shaft  and  of  the  cassette  rotation 
40  shafts  shown  in  Fig.  25  and  the  movements  of  the  carriages  shown  in  Fig.  26. 

Fig.  28  is  an  explanatory  view  illustrating  the  relations  between  the  paper  feeding  center  line  SLS  and  the 
paper  center  SP  of  B5-sized  paper  stored  in  the  paper  cassette  that  is  positioned  for  sideways  feeding  and  the 
cassette  rotation  shaft  GA. 

Fig.  29  is  an  explanatory  view  illustrating  the  relations  between  the  paper  feeding  center  line  SLS  and  the 
45  paper  center  SP  of  B5-sized  paper  stored  in  the  paper  cassette  that  is  positioned  for  lengthways  feeding  and 

the  cassette  rotation  shaft  GA. 
Fig.  30  is  an  explanatory  view  illustrating  the  relations  between  the  paper  feeding  center  line  SLS  and  the 

paper  center  SP  of  A4-sized  paper  stored  in  the  paper  cassette  that  is  positioned  for  sideways  feeding  and  the 
cassette  rotation  shaft  GA. 

so  Fig.  31  is  an  explanatory  view  illustrating  the  relations  between  the  paper  feeding  center  line  SLS  and  the 
paper  center  SP  of  A4-sized  paper  stored  in  the  paper  cassette  that  is  positioned  for  lengthways  feeding  and 
the  cassette  rotation  shaft  GA. 

Fig.  32  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
during  Operation  1  shown  in  Figs.  25  and  26. 

55  Fig.  33  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
Ci  during  Operation  1  shown  in  Figs.  25  and  26. 

Fig.  34  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
di  during  Operation  1  shown  in  Figs.  25  and  26. 

3 
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Fig.  35  is  an  explanatory  view  illustrating  the  relations  between  the  turning  angle  (9)  of  the  rotation  shaft 
of  the  turntable  and  the  turning  angles  (<|>A  and  <|>B)  of  the  cassette  rotation  shafts  of  the  paper  cassettes  in 
the  paper  feeding  side  and  non-paper-feeding  side  and  time  during  Operation  2  shown  in  Fig.  24. 

Fig.  36  is  a  graph  illustrating  the  relations  between  the  travel  distances  (rA  and  rB)  of  the  carriages  in  the 
5  paper  feeding  side  and  non-paper-feeding  side  and  time  during  Operation  2  shown  in  Fig.  24. 

Fig.  37  is  an  explanatory  view  illustrating  the  locations  of  the  cassette  rotation  shafts  and  the  paper  cas- 
settes  at  time  a2  to  time  c2,  in  relation  to  the  rotation  of  the  turntable's  rotation  shaft  and  of  the  cassette  rotation 
shafts  shown  in  Fig.  35  and  the  movements  of  the  carriages  shown  in  Fig.  36. 

Fig.  38  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
10  a2  during  Operation  2  shown  in  Figs.  35  and  36. 

Fig.  39  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
c2  during  Operation  2  shown  in  Figs.  35  and  36. 

Fig.  40  is  a  graph  illustrating  the  relations  between  the  turning  angle  (9)  of  the  rotation  shaft  of  the  turntable 
and  the  turning  angles  (<|>A  and  <|>B)  of  the  cassette  rotation  shafts  of  the  paper  cassettes  in  the  paper  feeding 

15  side  and  non-paper-feeding  side  and  time  during  Operation  3  shown  in  Fig.  24. 
Fig.  41  is  a  graph  illustrating  the  relations  between  the  travel  distances  (rA  and  rB)  of  the  carriages  in  the 

paper  feeding  side  and  non-paper-feeding  side  and  time  during  Operation  3  shown  in  Fig.  24. 
Fig.  42  is  an  explanatory  view  illustrating  the  locations  of  the  cassette  rotation  shafts  and  the  paper  cas- 

settes  at  time  a3  to  d3,  in  relation  to  the  rotation  of  the  turntable's  rotation  shaft  and  of  the  cassette  rotation 
20  shafts  shown  in  Fig.  40  and  the  movements  of  the  carriages  shown  in  Fig.  41  . 

Fig.  43  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
a3  during  Operation  3  shown  in  Figs.  40  and  41. 

Fig.  44  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
c3  during  Operation  3  shown  in  Figs.  40  and  41. 

25  Fig.  45  is  an  explanatory  view  illustrating  the  states  of  the  turntable,  carriages  and  paper  cassettes  at  time 
d3  during  Operation  3  shown  in  Figs.  40  and  41. 

Fig.  46  is  a  view  explaining  the  rotation  of  the  turntable  according  to  Operation  4  shown  in  Fig.  24. 
Fig.  47  is  a  view  illustrating  the  paper  cassettes  in  the  paper  feeding  side  and  non-  paper-feeding  side  of 

the  rotatable  cassette  unit  shown  in  Fig.  1,  the  paper  cassette  in  the  paper  feeding  side  being  rotatable,  and 
30  explaining  a  turning  space  required  by  both  the  paper  cassettes  when  their  places  are  interchanged. 

Fig.  48  is  a  view  illustrating  the  paper  cassettes  which  are  disposed  in  the  closest  proximity,  and  explaining 
a  turning  space  required  by  both  the  paper  cassettes  when  their  places  are  interchanged. 

Fig.  49  is  a  view  illustrating  the  paper  cassettes  which  are  disposed  in  the  closest  proximity,  wherein  one 
of  the  sides  of  one  paper  cassette  faces  one  of  the  ends  of  the  other  cassette,  and  explaining  a  turning  space 

35  required  by  both  the  cassettes  when  their  places  are  interchanged  in  comparison  with  Fig.  48. 
Fig.  50  is  a  view  illustrating  the  rotatable  cassette  unit  shown  in  Fig.  1  and  explaining  spaces  required  by 

the  paper  cassettes  in  the  paper  feeding  side  and  non-paper-feeding  side  when  the  paper  cassette  in  the  paper 
feeding  side  is  rotated. 

Fig.  51  is  an  explanatory  view  illustrating  a  space  that  covers  both  the  spaces  required  by  the  paper  cas- 
40  settes  in  the  paper  feeding  side  and  non-paper-feeding  side  shown  in  Figs  48  and  50. 

Fig.  52  is  an  explanatory  view  illustrating  a  state  in  which  the  rotatable  cassette  unit  shown  in  Fig.  1  is 
provided  with  the  space  shown  in  Fig.  51. 

Figs.  53  and  54  illustrate  a  conventional  example. 
Fig.  53  is  a  schematic  plan  view  illustrating  a  paper  feeding  apparatus. 

45  Fig.  54  is  a  schematic  front  view  illustrating  paper  feeding  according  to  the  paper  feeding  apparatus  shown 
in  Fig.  53. 

Figs.  55  to  57  illustrate  another  conventional  example. 
Fig.  55  is  a  schematic  perspective  view  illustrating  a  paper  feeding  apparatus. 
Fig.  56  is  a  schematic  vertical  sectional  view  illustrating  one  type  of  installation  of  paper  cassettes  on  the 

so  supporting  rod  of  the  paper  feeding  apparatus  shown  in  Fig.  55. 
Fig.  57  is  a  schematic  perspective  view  illustrating  another  type  of  installation  of  the  paper  cassettes  on 

the  supporting  rod  of  the  paper  feeding  apparatus  shown  in  Fig.  55. 

DETAILED  DESCRIPTION  OF  THE  EMBODIMENTS 
55 

Referring  to  Figs.  1  to  52,  the  following  will  describe  one  embodiment  of  the  present  invention. 
As  illustrated  in  Fig.  3,  a  copying  machine  is  composed  of  a  multi-stage  paper  feeding  device  2  and  a  main 

body  1.  The  multi-stage  paper  feeding  device  2  is  located  under  the  main  body  1,  and  includes  a  stationary 

4 
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cassette  unit  3,  rotatable  cassette  units  4  and  5  as  rotatable  cassette-type  paper  feeding  apparatuses  and  a 
tray  unit  6  for  receiving  paper  discharged  from  the  main  body.  A  sliding  mechanism  7  is  installed  on  each  side 
of  the  respective  units  3  to  6  and  on  the  corresponding  internal  walls  of  the  housing  2a  of  the  multi-stage  paper 
feeding  device  2.  The  sliding  mechanisms  7  enable  the  units  3  to  6  to  be  pulled  out  of  the  multi-stage  paper 

5  feeding  device  2  from  the  front  of  the  copying  machine.  Sheets  of  paper  stored  in  the  stationary  cassette  unit 
3  and  rotatable  cassette  units  4  and  5  are  supplied  via  paper  transport  path  10  to  the  main  body  1  by  a  common 
feeding  system  using  paper  feeding  rollers  8  and  transport  rollers  9.  The  above  configuration  of  the  multi-stage 
paper  feeding  device  2  and  two  types  of  horizontal  rotating  mechanisms,  to  be  described  later,  for  the  rotatable 
cassette  units  4  and  5  enable  the  paper  feeding  apparatus  to  feed  an  increased  number  of  paper  sheets  and 

10  paper  types,  including  lengthways  and  sideways  feeding,  to  the  main  body  1  without  expanding  the  copying 
machine's  floor  area. 

As  illustrated  in  Figs.  1  and  2,  each  of  the  rotatable  cassette  units  4  and  5  has  a  tray  1  00  as  a  base  member. 
A  large  turntable  200  serving  as  a  cassette  carrying  member  is  mounted  rotatably  on  the  center  of  the  floor 
of  the  tray  100  in  parallel  with  the  tray  100.  Acarriage  300  is  installed  on  each  side,  in  the  longitudinal  direction, 

15  of  the  turntable  200  so  that  it  can  slide  straight  in  the  longitudinal  direction.  A  paper  cassette  400  is  mounted 
rotatably  on  the  carriage  300  in  parallel  with  the  tray  100.  In  this  embodiment,  a  centering  system  is  adopted 
so  that  the  rotatable  cassette  units  4  and  5  feed  paper  when  the  center  of  the  paper  (hereinafter  referred  to 
as  paper  center  SP)  stored  in  paper  cassettes  400  and  the  center  line  (paper  feeding  center  line  SLS)  for  feeding 
paper  in  the  paper  feeding  section  of  the  multi-stage  paper  feeding  device  2  are  in  alignment. 

20  The  turntable  200  is  turned  around  a  rotation  shaft  201  ,  and  its  circumferential  edges  in  the  longitudinal 
direction  are  formed  like  arcs  of  a  circle  around  the  rotation  shaft  201.  As  illustrated  in  Figs.  11  and  15,  the 
normal  load  applied  to  the  turntable  200  by  the  paper  cassettes  400  storing  paper  and  by  other  components 
is  borne  by  a  plurality  of  supporting  rollers  102  attached  to  supporting  members  101  on  the  floor  of  the  tray 
1  00  and  by  a  thrust  bearing  1  03  inserted  into  the  inside  of  a  double  pulley  204.  The  double  pulley  204  is  provided 

25  for  timing  belts  230  and  268  and  is  attached  to  the  rotation  shaft  201  of  the  turntable  200.  As  illustrated  in  Fig. 
1  ,  installed  on  the  turntable  200  are  fourteen  supporting  rollers  1  02  in  total,  eight  are  on  the  inner  portion  thereof 
at  intervals  of  45  degrees  and  six  are  on  the  outer  portion  thereof  at  intervals  of  30  degrees. 

The  turntable  200  is  driven  and  rotated  by  a  180-degree  rotating  mechanism  210  as  rotating  means  and 
high-speed  rotating  means  for  the  cassette  carrying  member  and  by  a  small  angle  rotating  mechanism  250 

30  as  rotating  means  and  low-speed  rotating  means  for  the  cassette  carrying  member  shown  in  Fig.  1  .  The  1  80- 
degree  rotating  mechanism  210  and  small  angle  rotating  mechanism  250  are  respectively  disposed  at  the  cor- 
ners  of  the  tray  100  on  the  non-  paper-feeding  side,  outside  of  the  turning  space  EL  of  the  turntable  200  shown 
by  the  alternate  long  and  two  short  dashes  line  in  Fig.  1.  The  non-paper-feeding  side  is  located  opposite  to  a 
paper  feeding  side  11. 

35  As  illustrated  in  Figs  4  to  6,  the  lower  supporting  plate  211  of  the  180-degree  rotating  mechanism  210  is 
placed  above  and  parallel  with  the  tray  100,  and  supported  by  a  plurality  of  stays  212.  The  upper  supporting 
plate  213  is  placed  above  and  parallel  with  the  lower  supporting  plate  211,  and  supported  by  a  plurality  of  stays 
214.  First  to  fourth  shafts,  215  to  21  8,  are  installed  between  the  lower  supporting  plate  211  and  the  upper  sup- 
porting  plate  213,  and  a  DC  motor  21  9  is  mounted  on  the  upper  supporting  plate  213.  The  top  and  bottom  ends 

40  of  the  first  shaft  215  and  of  the  forth  shaft  218  are  rotatably  held  in  oil  impregnated  metal  powder  sintered 
bearings  220.  Meanwhile,  the  top  and  bottom  ends  of  the  second  shaft  216  and  of  the  third  shaft  217  are  re- 
spectively  fixed  to  the  upper  and  lower  supporting  plates  213  and  211. 

A  gear  222,  which  engages  with  a  motor  gear  221  secured  to  the  rotation  shaft  of  the  DC  motor  219,  is 
attached  rotatably  to  an  upper  portion  of  the  first  shaft  21  5,  while  a  gear  224  is  fixed  to  a  lower  portion  thereof 

45  with  screws.  In  addition,  a  clutch  223  is  fixed  to  a  portion  of  the  first  shaft  215  between  the  gear  222  and  gear 
224  with  screws.  The  clutch  223  connects  or  disconnects  the  transmission  of  the  driving  force  between  the 
gears  222  and  224.  A  double  gear  225  engaging  with  the  gear  224  and  a  double  gear  226  engaging  with  the 
double  gear  225  are  positioned  by  E-rings  227  and  rotatably  attached  to  the  second  shaft  216  and  the  third 
shaft  217,  respectively.  A  timing  pulley  gear  228  engaging  with  the  double  gear  226  is  fixed  to  a  portion  of  the 

so  fourth  shaft  218  between  the  lower  and  upper  supporting  plates  211  and  213  with  screws,  and  a  timing  pulley 
229  is  fixed  to  a  portion  thereof  between  the  lower  supporting  plate  211  and  the  tray  100  with  screws. 

A  timing  belt  230  connects  the  timing  pulley  229  and  the  lower  stage  of  the  double  pulley  204  attached  to 
the  rotation  shaft  201.  Accordingly,  the  power  of  the  DC  motor  219  is  transmitted  to  the  rotation  shaft  201  at 
a  reduction  gear  ratio  i3  smaller  than  a  reduction  gear  ratio  i4  of  the  small  angle  rotating  mechanism  250  via 

55  the  timing  pulley  229,  timing  belt  230,  double  pulley  204,  and  a  series  of  power-transmission  gears,  including 
the  motor  gear  221  ,  gear  222,  clutch  223,  gear  224,  double  gears  225  and  226  and  timing  pulley  gear  228.  As 
a  result,  the  turntable  200  is  rotated. 

The  reason  why  the  reduction  gear  ratio  i3  of  the  180-degree  rotating  mechanism  210  is  set  smaller  than 

5 
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the  reduction  gear  ratio  i4  of  the  small  angle  rotating  mechanism  250  is  as  follows.  Unlike  the  small  angle  ro- 
tating  mechanism  250  that  performs  its  operation  in  association  with  a  carriage  driving  mechanism  310  and 
a  cassette  rotating  mechanism  410,  to  be  described  later,  the  180-degree  rotating  mechanism  210  performs 
its  operation  independently  that  can  only  turn  the  turntable  200  by  180  degrees.  Therefore  in  order  to  shorten 

5  the  operation  time,  the  180-degree  rotating  mechanism  must  rotate  the  turntable  200  at  an  increased  speed 
compared  to  the  speed  of  the  small  angle  rotating  mechanism  250. 

With  regard  to  the  small  angle  rotating  mechanism  250,  as  illustrated  in  Figs.  7  to  9,  a  lower  supporting 
plate  251  is  placed  above  and  parallel  with  the  tray  1  00,  and  supported  by  a  plurality  of  stays  252,  and  an  upper 
supporting  plate  253  is  disposed  above  and  parallel  with  the  lower  supporting  plate  251  and  supported  by  a 

10  plurality  of  stays  254.  First  to  third  shafts,  255  to  257,  are  installed  between  the  lower  and  upper  supporting 
plates  251  and  253,  and  a  pulse  motor  258  is  mounted  on  the  lower  supporting  plate  251  with  a  motor  supporting 
member  259.  The  top  and  bottom  ends  of  the  second  shaft  256  and  of  the  third  shaft  257  are  rotatably  held 
in  oil  impregnated  metal  powder  sintered  bearings  260,  while  the  top  and  bottom  ends  of  the  first  shaft  255 
are  fixed  to  the  upper  supporting  plate  253  and  lower  supporting  plate  251,  respectively. 

15  A  double  gear  262,  which  engages  with  a  motor  gear  261  attached  to  the  rotation  shaft  of  the  pulse  motor 
258,  is  positioned  by  E-rings  263a  and  attached  rotatably  to  the  first  shaft  255.  A  gear  263  engaging  with  the 
double  gear  262  is  attached  rotatably  to  an  upper  portion  of  the  second  shaft  256,  while  a  gear  264  is  fixed 
to  a  lower  portion  thereof  with  screws.  In  addition,  a  clutch  265  is  fixed  to  a  portion  of  the  second  shaft  256 
between  the  gears  263  and  264  with  screws.  The  clutch  265  connects  and  disconnects  the  transmission  of 

20  the  driving  force  between  the  gears  263  and  264.  A  timing  pulley  gear  266  engaging  with  the  gear  264  is  fixed 
to  a  portion  of  the  third  shaft  257  between  the  lower  and  upper  supporting  plates  251  and  253  with  screws, 
while  a  timing  pulley  267  is  fixed  to  a  portion  thereof  between  the  lower  supporting  plate  251  and  the  tray  100 
with  screws. 

A  timing  belt  268  connects  the  timing  pulley  267  and  the  upper  stage  of  the  double  pulley  204  attached 
25  to  the  rotation  shaft  201  .  Accordingly,  the  power  of  the  pulse  motor  258  is  transmitted  to  the  rotation  shaft  201 

at  the  reduction  gear  ratio  i4  via  the  timing  pulley  267,  timing  belt  268,  double  pulley  204,  and  a  series  of  power- 
transmission  gears,  including  the  motor  gear  261  ,  double  gear  262,  gear  263,  clutch  265,  gear  264  and  timing 
pulley  gear  266.  As  a  result,  the  turntable  200  is  rotated. 

Each  carriage  300  installed  on  the  turntable  200  is  supported  by  and  slides  over  two  slide  supporting  bars 
30  301.  As  illustrated  in  Fig.  1,  the  two  slide  supporting  bars  301  are  mounted  on  each  side  of  the  turntable  200. 

They  are  disposed  horizontally  in  the  longitudinal  direction  of  and  in  parallel  with  the  turntable  200.  As  shown 
in  Figs.  10  and  11,  each  slide  supporting  bar  301  passes  through  a  pair  of  bar  supporting  sections  202  of  the 
turntable  200  in  parallel  with  the  turntable  200,  and  is  fastened  by  E-rings  302.  The  bar  supporting  sections 
202  are  formed  by  cutting  and  raising  sections  of  the  turntable  200.  The  carriages  300  are  mounted  slidably 

35  on  the  slide  supporting  bars  301  with  bearings  303  installed  on  the  bottom  surfaces  of  the  carriages  300.  As 
shown  in  Fig.  1,  the  carriage  driving  mechanisms  310  as  cassette  moving  means  and  the  cassette  rotating 
mechanisms  410  as  cassette  rotating  means  are  disposed  on  the  carriages  300  symmetrically  about  the  ro- 
tation  shaft  201  of  the  turntable  200.  The  carriage  driving  mechanisms  310  drive  the  carriages  300  to  slide 
over  the  slide  supporting  bars  301. 

40  With  regard  to  the  carriage  driving  mechanism  310,  a  pulse  motor  311  is  mounted  on  the  bottom  surface 
of  the  carriage  300,  a  fixed  shaft  312  is  secured  to  the  upper  surface  thereof,  and  a  pulley  shaft  313  passes 
through  the  carriage  300  vertically.  A  double  gear  31  5,  which  engages  with  a  motor  gear  314  secured  to  the 
rotation  shaft  of  the  pulse  motor  311,  is  attached  rotatably  to  the  fixed  shaft  312.  As  illustrated  in  Figs.  12  and 
13,  a  near  central  portion  and  an  upper  portion  of  the  pulley  shaft  313  are  supported  by  the  carriage  300  and 

45  a  cassette  supporting  circular  plate  411  via  radial  bearings  317  and  318,  respectively.  A  pulley  gear  316  en- 
gaging  with  the  double  gear  315  is  fixed  to  a  portion  of  the  pulley  shaft  313  between  the  radial  bearings  317 
and  318  with  screws,  while  a  wire  pulley  319  is  fixed  to  a  lower  portion  thereof  with  screws.  Accordingly,  the 
power  of  the  pulse  motor  311  is  transmitted  to  the  wire  pulley  319  at  a  reduction  gear  ratio  h  via  a  series  of 
power-transmission  gears,  including  the  motor  gear  314,  double  gear  315  and  wire  pulley  gear  316. 

so  A  wire  320  is  wound  around  and  fastened  to  the  central  portion  of  the  wire  pulley  319  with  screws.  As  il- 
lustrated  in  Fig.  10,  the  both  ends  of  the  wire  320  are  connected  to  the  wire  joint  sections  203  of  the  turntable 
200  located  in  the  vicinity  of  the  bar  supporting  sections  202  through  springs  322  for  preventing  looseness  so 
that  the  wire  320  can  extend  along  the  slide  supporting  bar  301.  With  this  arrangement,  the  carriage  300  is 
moved  toward  the  rotation  shaft  of  the  turntable  200  or  the  opposite  direction  according  to  a  rotation  of  the 

55  wire  pulley  319,  i.e.,  the  normal  rotation  or  the  reverse  rotation  of  the  pulse  motor  311.  In  consideration  of  the 
movement  of  the  carriage  300,  as  shown  in  Figs.  1  and  15,  the  non-paper-feeding  side  of  the  tray  100  is  pro- 
vided  with  an  opening  401  which  permits  the  carriage  300  and  paper  cassette  400  to  protrude  from  the  tray 
100. 
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As  illustrated  in  Figs.  14  and  15,  the  carriage  300  is  provided  with  the  cassette  rotating  mechanism  410. 
With  regard  to  the  cassette  rotating  mechanism  410  the  cassette  supporting  circular  plate  411  is  mounted  on 
the  carriage  300  in  parallel  with  the  carriage  300  to  support  the  paper  cassette  400  through  three  spacers  412 
shown  in  Fig.  14.  Additionally,  a  pulse  motor  41  3  is  mounted  on  the  bottom  surface  of  the  carriage  300,  fixed 

5  shafts  414  and  415  are  secured  to  the  upper  surface  thereof,  and  a  cassette  rotation  shaft  41  6  passes  through 
the  carriage  300  vertically. 

A  double  gear  41  8,  which  engages  with  a  motor  gear  41  7  attached  to  the  rotation  shaft  of  the  pulse  motor 
413,  is  attached  rotatably  to  the  fixed  shaft  414,  while  a  double  gear  41  9,  which  engages  with  the  double  gear 
418,  is  attached  rotatably  to  the  fixed  shaft  41  5.  As  illustrated  in  Fig.  17,  a  near  central  portion  of  the  cassette 

10  rotation  shaft  41  6  is  supported  by  the  cassette  supporting  circular  plate  411  through  a  radial  bearing  420,  while 
a  lower  portion  thereof  is  supported  by  a  U-shaped  member421  mounted  on  the  bottom  surface  of  the  carriage 
300  through  an  oil  impregnated  metal  powder  sintered  bearing  422.  A  cassette  gear  423  engaging  with  the 
double  gear  419  is  fixed  to  an  upper  portion  of  the  cassette  rotation  shaft  416  with  screws.  Accordingly,  the 
power  of  the  pulse  motor  413  is  transmitted  to  the  cassette  rotation  shaft  416  at  a  reduction  gear  ratio  i2  via 

15  a  series  of  power-transmission  gears,  including  the  motor  gear  417,  double  gears  418and419  and  cassette 
gear  423. 

As  illustrated  in  Fig.  16,  the  top  end  of  the  cassette  rotation  shaft  416  is  inserted  from  an  opening  formed 
on  the  cassette  supporting  circular  plate  411  into  a  cassette  connecting  circular  plate  424  that  is  installed  on 
the  bottom  surface  of  the  paper  cassette  400  with  screws  427.  A  joining  socket  425  is  formed  on  the  cassette 

20  connecting  circular  plate  424.  By  joining  a  connecting  pin  426  secured  to  the  top  end  of  the  cassette  rotation 
shaft  416  to  the  joining  socket  425,  the  cassette  rotation  shaft  416  is  connected  to  the  central  portion  of  the 
paper  cassette  400.  Disposed  between  the  cassette  connecting  circular  plate  424  and  the  cassette  supporting 
circular  plate  411  is  a  thrust  bearing  428  for  supporting  the  paper  cassette  400  rotatably.  This  configuration 
enables  the  paper  cassette  400  to  be  rotated  according  to  the  normal  rotation  or  reverse  rotation  of  the  pulse 

25  motor  41  3. 
A  microcomputer  20  as  controller  means  shown  in  Fig.  18  controls  the  180-degree  rotating  mechanism 

210  to  rotate  the  turntable  200  around  the  rotation  shaft  201  ,  the  small  angle  rotating  mechanism  250  to  rotate 
the  turntable  200  (hereinafter  referred  to  as  9-axis  driving),  the  carriage  driving  mechanism  to  move  the  car- 
riage  300,  i.e.,  the  paper  cassette  400  along  the  slide  supporting  bars  301,  i.e.  in  the  radial  direction  of  rotation 

30  of  the  turntable  200  (referred  to  as  r-axis  driving),  and  the  cassette  rotating  mechanism  410  to  rotate  the  cas- 
sette  around  the  cassette  rotation  shaft  41  6  (referred  to  as  <|>-axis  driving).  More  specifically,  the  microcomputer 
20  controls  9-axis  driving,  r-axis  driving  and  <|>-axis  driving  simultaneously  such  that  the  paper  cassette  400 
storing  paper  of  a  selected  size  is  set  in  a  position  which  allows  the  paper  to  be  fed  while  aligning  the  paper 
center  SP  with  the  paper  feeding  center  line  SLS.  At  this  time,  the  microcomputer  20  controls  the  DC  motor 

35  219  and  clutch  223  of  the  180-degree  rotating  mechanism  210,  the  pulse  motor  258  and  clutch  265  of  the  small 
angle  rotating  mechanism  250,  the  pulse  motor  311  of  the  carriage  driving  mechanism  310,  and  the  pulse  motor 
413  of  the  cassette  rotating  mechanism  410  as  described  below. 

Paper  to  be  used  is  selected  according  to  an  input  entered  by  an  operator  via  a  cassette  selection  key  30 
or  by  the  detection  of  a  sensor  (not  shown).  Namely,  the  selection  is  made  based  on  the  size  of  a  document 

40  placed  on  the  document  platen  of  the  main  body  1  ,  the  position  of  the  document,  i.e.,  whether  it  is  placed  length- 
ways  or  sideways,  a  detection  signal  from  the  sensor,  a  type  of  copying,  for  example,  enlarged  copying  or  re- 
duced  copying,  and  other  factor.  In  this  embodiment,  assuming  that  B5-sized  paper  and  A4-sized  paper  are 
stored  in  the  two  paper  cassettes  400  of  each  of  the  rotatable  cassette  units  4  and  5,  B5,  B5R,  A4  and  A4R 
paper  are  available. 

45  Based  on  the  above  configuration,  the  following  will  explain  the  operations  of  the  180-degree  rotating 
mechanism  210,  small  angle  rotating  mechanism  250,  carriage  driving  mechanism  310  and  cassette  rotating 
mechanism  410,  respectively. 

As  illustrated  in  Fig.  19,  the  180-degree  rotating  mechanism  210  simply  turns  the  turntable  200  by  180 
degrees  so  as  to  interchange  the  places  of  the  paper  cassette  400  in  the  paper  feeding  side  11  and  the  paper 

so  cassette  400  in  the  non-paper-feeding  side.  At  this  time,  the  power  of  the  DC  motor  219  is  increased  at  the 
reduction  gear  ratio  i3  and  transmitted  to  the  rotation  shaft  201  of  the  turntable  200  via  the  series  of  power 
transmission  gears  shown  in  Figs.  4  to  6,  timing  belt  230  and  double  pulley  204.  The  position  of  the  turntable 
200  after  the  180-degree  turn,  is  detected  by  a  sensor  21  shown  in  Fig.  18.  Then  according  to  a  detection  signal 
from  the  sensor  21,  the  microcomputer  20  controls  the  DC  motor  219  so  as  to  position  the  turntable  200  ac- 

55  curately.  When  the  180-degree  rotating  mechanism  210  is  actuated,  the  clutch  223  provided  for  the  series  of 
power  transmission  gears  is  turned  ON  by  the  microcomputer  20  so  that  the  power  of  the  DC  motor  is  trans- 
mitted.  On  the  contrary,  when  the  small  angle  rotating  mechanism  250  is  actuated  as  to  be  described  later,  it 
is  turned  OFF  in  order  to  cutoff  the  power  transmission  of  the  DC  motor  219. 
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During  9-axis  driving  by  the  small  angle  rotating  mechanism  250,  the  power  of  the  pulse  motor  258  is  in- 
creased  at  the  reduction  gear  ratio  i4  and  transmitted  to  the  rotation  shaft  201  of  the  turntable  200  by  the  series 
of  power  transmission  gears  shown  in  Figs.  7  to  9,  timing  belt  268  and  double  pulley  204.  In  consequence,  the 
turntable  200  is  rotated  by  a  small  angle  as  illustrated  in  Fig.  20.  This  rotation  is  controlled  by  the  microcomputer 

5  20  such  that  the  paper  center  SP  of  the  paper  stored  in  the  paper  cassette  400  in  the  paper  feeding  side  11 
aligns  with  the  paper  feeding  center  line  SLS  according  to  lengthways  feeding  or  sideways  feeding.  When  the 
small  angle  rotating  mechanism  250  is  actuated,  the  clutch  265  provided  for  the  series  of  transmission  gears 
is  turned  ON  to  transmit  the  power  of  the  pulse  motor  258.  On  the  other  hand,  when  the  180-degree  rotating 
mechanism  210  is  actuated,  it  is  turned  OFF  to  cutoff  the  power  transmission  of  the  pulse  motor  258. 

10  During  r-axis  driving  by  the  carriage  driving  mechanism  310,  the  power  of  the  pulse  motor311  is  increased 
at  the  reduction  gear  ratio  h  and  transmitted  to  the  wire  pulley  319  attached  to  the  pulley  shaft  31  3  by  the  series 
of  power  transmission  gears  shown  in  Figs.  10  and  11.  Accordingly,  the  microcomputer  20  controls  the  carriage 
driving  mechanism  310  to  drive  the  carriage  300  such  that  the  paper  cassette  400  in  the  paper  feeding  side 
11  is  moved  to  the  switching  position,  sideways  feeding  position  or  retracted  position. 

15  The  switching  position  is  a  position  at  which  the  two  paper  cassettes  400  placed  side  by  side  come  to  the 
closest  proximity  of  the  rotation  shaft  201  of  the  turntable  200.  It  is  defined  in  this  embodiment  that  the  sides 
of  the  paper  cassettes  400  come  into  contact  with  each  other  on  the  rotation  shaft  201  at  the  switching  position. 
The  sideways  feeding  position  is  a  position  at  which,  when  the  paper  cassette  400  in  the  paper  feeding  side 
11  is  placed  for  sideways  feeding  as  shown  in  Fig.  32,  its  leading  end  in  the  feeding  direction  aligns  with  a 

20  predetermined  cassette  leading  end  setting  line  H.  The  retracted  position  is  a  position  at  which,  when  switching 
the  position  of  the  paper  cassette  400  in  the  paper  feeding  side  11  from  sideways  to  lengthways  as  illustrated 
in  Fig.  33,  its  leading  end  in  the  feeding  direction  does  not  protrude  from  the  cassette  leading  end  setting  line 
H. 

With  the  movement  of  the  paper  cassette  400  toward  the  switching,  sideways  feeding  or  retracted  position, 
25  the  cassette  rotation  shaft  416  is  moved  to  a  switching  point  P0,  sideways  feeding  point  PH  or  retracted  point 

PR  shown  in  Fig.  21.  Here,  the  paper  cassette  400  is  moved  as  shown  in  Fig.  22.  It  is  assumed  in  the  explanation 
of  the  carriage  driving  mechanism  310  that,  taking  the  switching  point  P0  as  a  reference  point,  the  direction 
toward  the  rotation  shaft  201  of  the  turntable  200,  i.e.,  toward  the  sideways  feeding  point  PH  is  a  positive  di- 
rection  and  its  opposite  direction,  i.e.,  toward  the  retracted  point  PR  is  a  negative  direction. 

30  When  the  carriage  driving  mechanism  31  0  is  in  the  non-paper-feeding  side,  it  drives  the  carriage  300  such 
that  the  paper  cassette  400  in  the  non-  paper-feeding  side  is  moved  between  the  switching  position  and  a  clear- 
ance  position.  The  clearance  position  is  a  position  at  which  the  paper  cassette  400  in  the  non-  paper-feeding 
side  protrudes  from  the  tray  100  toward  a  direction  opposite  to  the  rotation  shaft  201  of  the  turntable  200  and 
its  protruding  end  aligns  with  a  predetermined  clearance  line  LB  as  illustrated  in  Fig.  33.  When  the  paper  cas- 

35  sette  400  in  the  non-paper-feeding  side  is  located  in  the  clearance  position,  it  does  not  interfere  with  the  rotation 
of  the  paper  cassette  400  in  the  paper  feeding  side  11  for  switching  its  position  between  the  sideways  and 
lengthways.  With  the  movement  of  the  paper  cassette  400  toward  the  switching  or  clearance  position,  the  cas- 
sette  rotation  shaft  416  is  moved  to  the  switching  point  P0  shown  in  Fig.  38  or  the  clearance  point  Ps  shown 
in  Fig.  33. 

40  During  <|>-axis  driving  by  the  cassette  rotating  mechanism  410,  the  power  of  the  pulse  motor  413  is  in- 
creased  at  the  reduction  gear  ratio  i2  and  transmitted  to  the  cassette  rotation  shaft  416  by  the  series  of  power 
transmission  gears  shown  in  Figs.  14  to  15.  The  microcomputer  20  controls  the  cassette  rotating  mechanism 
410  to  rotate  the  paper  cassette  400  such  that  the  paper  is  fed  according  to  a  selected  feeding  mode,  i.e.,  side- 
ways  or  lengthways  feeding  and  that  leading  edge  of  the  paper  toward  the  feeding  direction  forms  right  angles 

45  with  the  feeding  direction.  Moreover,  the  cassette  rotating  mechanism  410  is  controlled  such  that  the  longest 
side  of  the  paper  cassette  400  in  the  non-  paper-feeding  side  forms  right  angles  with  the  paper  feeding  center 
line  SLS  during  the  rotation  of  the  turntable  200  by  the  180-degree  rotating  mechanism  210  and  switching  of 
the  position  of  the  paper  cassette  400  in  the  paper  feeding  side  11  between  sideways  and  lengthways. 

Driving  of  the  turntable  200  by  the  1  80-degree  rotating  mechanism  210,  9-axis  driving,  r-axis  driving  and 
so  <|)-axis  driving  enable  the  places  of  the  cassette  400  in  the  paper  feeding  side  11  and  the  cassette  400  in  the 

non-paper-feeding  side  to  be  interchanged  and  also  the  position  of  the  paper  cassette  400  in  the  paper  feeding 
side  11  to  be  changed  between  lengthways  and  sideways. 

Denoting  the  two  paper  cassettes  400  in  the  rotatable  cassette  unit  4  as  cassette  No.1  and  cassette  No. 
2,  their  states  in  the  paper  feeding  side  11  are  classified  into  four  modes  as  described  below. 

55  Mode  1  -  cassette  No.  1  is  positioned  for  sideways  feeding 
Mode  2  -  cassette  No.  1  is  positioned  for  lengthways  feeding 
Mode  3  -  cassette  No.  2  is  positioned  for  sideways  feeding 
Mode  4  -  cassette  No.  2  is  positioned  for  lengthways  feeding 
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As  for  switching  of  the  states  of  cassettes  No.  1  and  No.  2  from  one  mode  to  other  three  modes,  there  are 
twelve  switching  patters  in  total.  However,  six,  a  half  of  the  twelve  switching  patterns,  are  reverse  operations 
of  the  other  six,  and  six  switching  patterns  shown  in  Fig.  23  are  regarded  as  basic  switching  patterns.  In  the 
figure,  the  basic  switching  patterns  are  indicated  with  the  solid  lines,  while  their  reverse  patterns  are  indicated 

5  with  the  broken  lines.  Besides,  in  each  mode,  the  right  is  the  paper  feeding  side  11  and  the  left  is  the  non- 
paper-feeding  side. 

A  single  switching  pattern  is  constituted  by  an  operation  or  a  combination  of  four  operations  described  be- 
low. 

Operation  1  -  switching  the  position  of  the  paper  cassette  400  in  the  paperfeeding  side  11  between  length- 
10  ways  and  sideways 

Operation  2  -  after  interchanging  the  places  of  the  paper  cassettes  400  in  the  paper  feeding  side  1  1  and 
in  the  non-paper-feeding  side,  positioning  the  paper  cassette  400  in  the  paperfeeding  side  11  for  sideways 
feeding 
Operation  3  -  after  interchanging  the  places  of  the  paper  cassettes  400  in  the  paper  feeding  side  1  1  and 

15  in  the  non-paper-feeding  side,  positioning  the  paper  cassette  400  in  the  paperfeeding  side  11  for  length- 
ways  feeding 
Operation  4  -  interchanging  the  places  of  the  paper  cassettes  400  in  the  paper  feeding  side  11  and  non- 
paper-feeding  side 
Denoting  the  reverse  modes  of  Operations  1  to  4  as  Reverse  Operations  1  to  4,  the  mode  switching  pat- 

20  terns  are  respectively  formed  by  combinations  of  Operations  1  to  4  and  Reverse  Operations  1  to  4  as  shown 
in  Fig.  24.  Reverse  Operations  1  to  4  are  carried  out  by  reversing  the  rotation  of  the  corresponding  motors. 

Since  the  microcomputer  20  memorizes  the  mode  switching  patterns  shown  in  Fig.  23  and  their  constituent 
operations  shown  in  Fig.  24,  after  selecting  a  size  of  paper  to  be  fed  from  B5,  A5R,  A4  and  A4R  it  executes 
operations  constituting  a  mode  switching  pattern  according  to  the  selection.  This  permits  a  selected  cassette 

25  to  be  placed  in  the  paperfeeding  position  in  the  corresponding  mode.  Further,  since  the  180-degree  rotating 
mechanism  210,  small  angle  rotating  mechanism  250,  carriage  driving  mechanism  310  and  cassette  rotating 
mechanism  410  are  controlled  by  the  above-mentioned  four  operations,  that  is,  a  series  of  controlling  opera- 
tions,  control  of  the  respective  mechanisms  is  simplified. 

The  following  will  explain  Operations  1  to  4  controlled  by  the  microcomputer  20. 
30  First,  Operation  1  of  switching  the  state  of  a  cassette  from  Mode  1  to  Mode  2  will  be  explained.  Assuming 

that  the  paper  cassette  400  for  B5-sized  paper  is  located  in  the  paper  feeding  side  1  1  and  the  paper  cassette 
400  for  A4-sized  paper  is  located  in  the  non-paper-feeding  side. 

In  Operation  1  ,  to  shorten  the  operation  time,  the  9-axis  driving  for  rotating  the  turntable  200  by  the  small 
angle  rotating  mechanism  250  and  the  <|>-axis  driving  for  turning  the  paper  cassette  400  by  the  cassette  rotating 

35  mechanism  410  shown  in  Fig.  25  and  the  r-axis  driving  for  moving  the  carriage  300  by  the  carriage  driving  mech- 
anism  310  shown  in  Fig.  26,  are  simultaneously  controlled.  Similarly,  the  9-axis  driving,  <|>-axis  driving  and  r- 
axis  driving  are  simultaneously  controlled  in  Operations  2  and  3. 

As  illustrated  in  Fig.  32,  9  represents  the  displacement  of  the  rotation  shaft  201  of  the  turntable  200,  i.e., 
turning  angle.  This  is  an  angle  between  the  paperfeeding  center  line  SLS  and  the  rotated  turntable  center  line 

40  SLL  extending  in  the  longitudinal  direction  of  the  turntable  200,  i.e.,  a  line  passing  through  the  cassette  rotation 
shafts  416  of  the  two  paper  cassettes  400  and  the  rotation  shaft  201  of  the  turntable  200.  Additionally,  with 
regard  to  9,  the  displacement  in  the  counterclockwise  direction  is  given  by  a  positive  value  and  the  displacement 
in  the  clockwise  direction  is  given  by  a  negative  value.  Each  of  <|>A  and  <|>B  represents  the  turning  angle  of  the 
paper  cassette  400  with  respect  to  the  turntable  center  line  SLL.  This  turning  angle  indicates  how  much  a  cas- 

45  sette  center  line  SLC  which  crosses  the  paperfeeding  center  line  SLS  at  right  angles  when  the  paper  cassette 
400  is  in  a  state  Aâ   for  sideways  feeding,  is  moved  out  of  the  condition  when  it  crosses  the  turntable  center 
line  SLL  at  right  angles.  With  regard  to  9,  similar  to  the  above,  the  displacement  in  the  counterclockwise  direc- 
tion  is  given  by  a  positive  value  and  the  displacement  in  the  clockwise  direction  is  given  by  a  negative  value. 
Each  of  rA  and  rB  represents  the  travel  distance  of  the  cassette  rotation  shaft  416  from  the  switching  point  P0 

so  shown  in  Fig.  21  as  the  result  of  the  movement  of  the  carriage  300.  Regarding  the  travel  distance,  the  movement 
from  the  switching  point  P0  toward  the  rotation  shaft  201  is  given  by  a  negative  value  and  the  movement  in 
the  opposite  direction  is  given  by  a  positive  value. 

In  this  embodiment,  since  the  reduction  gear  ratios  î   i2  and  i4  are  set  for  the  9-axis  driving,  r-axis  driving 
and  <|>-axis  driving  respectively,  the  9-axis  driving,  r-axis  driving  and  <|>-axis  driving  are  controlled  simultaneously 

55  by  a  uniform  motion,  i.e.,  by  maintaining  the  relations,  r  :  <|>  :9  =  2  mm  :  1°  :  0.5°.  In  this  embodiment,  this  op- 
eration  is  performed  by  driving  the  pulse  motors  258,  311  and  413  as  power  source  at  a  frequency,  100PPS, 
7.5°/step. 

When  Operation  1  is  started  in  the  state  of  Mode  1  ,  with  the  controlling  operations  shown  in  Figs.  26  and 
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27  the  cassette  A  in  the  paperfeeding  side  11  storing  B5-sized  paper  is  moved  from  the  sideways  feeding 
state  Aâ   at  start  time  â   drawn  with  the  solid  line  to  a  lengthways  feeding  state  A6̂   via  states  At̂   and  A^ 
indicated  with  the  alternate  long  and  two  short  dashes  lines  according  to  elapsed  time,  q  and  as  illu- 
strated  in  Fig.  27.  During  the  operation,  the  cassette  A  is  moved  such  that  its  leading  end  in  the  feeding  di- 

5  rection  is  moved  substantially  along  the  predetermined  cassette  leading  end  setting  line  H  without  causing  it 
to  protrude  from  the  cassette  leading  end  setting  line  H.  It  is  arranged  that  when  the  cassette  A  is  set  in  the 
paper  feeding  position  for  sideways  or  lengthways  feeding,  the  leading  end  of  the  cassette  A  in  the  feeding 
direction  aligns  with  the  cassette  leading  end  setting  line  H.  Moreover,  denoting  the  cassette  rotation  shaft 
416,  i.e.,  the  rotation  axis  of  the  cassette  A  and  the  cassette  rotation  shaft  41  6  of  the  cassette  B  as  a  cassette 

10  rotation  shaft  GA  and  a  cassette  rotation  shaft  GB,  respectively,  the  cassette  rotation  shaft  GA  is  moved  to  GAâ  
to  GAdi  in  accordance  with  the  states  Aâ   to  A6̂   of  the  cassette  A. 

As  for  a  cassette  B  in  the  non-paper-feeding  side,  to  avoid  interference  between  the  cassettes  A  and  B, 
it  is  moved  from  a  sideways  feeding  state  Bâ   at  start  time  â   drawn  with  the  solid  line  to  a  state  B6̂   via  states 
Bb-t  and  Bq  illustrated  with  the  alternate  long  and  two  short  dashes  lines  according  to  elapsed  time,  q  

15  and  di.  As  a  result,  the  cassette  rotation  shaft  GB  is  moved  to  GBâ   to  GB6̂   in  accordance  with  the  states  Bâ  
to  Bdi  of  the  cassette  B. 

As  illustrated  in  Fig.  28,  when  the  cassette  A  is  in  the  sideways  feeding  state  Aa  ̂ the  cassette  rotation 
shaft  GA  is  in  an  offset  state  with  respect  to  the  paperfeeding  center  line  SLS  since  the  paper  center  SP  of  the 
paper  stored  in  the  cassette  A,  whose  one  side  is  uniformly  registered  against  one  of  the  longest  sides  of  the 

20  cassette  A,  is  aligned  with  the  paperfeeding  center  line  SLS  of  the  multi-stage  paperfeeding  device  2.  This  is 
due  to  the  fact  that  the  paper  center  SP  of  the  B5-sized  paper  stored  in  the  cassette  A  is  in  the  offset  state 
with  respect  to  the  cassette  rotation  shaft  GA.  The  paper  center  SP  and  the  cassette  rotation  shaft  GA  also 
come  into  an  offset  state  when  B5-sized  paper  is  stored  in  the  cassette  A  positioned  for  lengthways  feeding 
as  shown  in  Fig.  29,  when  A4-sized  paper  is  stored  in  the  cassette  A  positioned  for  sideways  feeding  as  shown 

25  in  Fig.  30,  and  when  A4-sized  paper  is  stored  in  the  cassette  A  positioned  for  lengthways  feeding  as  shown 
in  Fig.  31.  In  each  case,  the  cassette  rotation  shaft  GA  is  in  an  offset  state  with  respect  to  the  paperfeeding 
center  line  SLS. 

Therefore,  when  the  cassette  A  in  the  paperfeeding  side  11  is  in  the  sideways  feeding  state  Aa  ̂ i.e.,  at 
start  time  a  ̂ as  illustrated  in  Fig.  32,  the  turntable  200  is  turned  by  an  angle  of  -9  by  the  9-axis  driving  in  order 

30  to  align  the  paper  center  SP  shown  in  Fig.  28  with  the  paper  feeding  center  line  SLS.  At  this  time,  the  cassette 
rotation  shaft  GA  is  also  rotated  by  an  angle  of  +<|>A  by  the  <|>-axis  driving  as  shown  in  Fig.  28  so  that  the  leading 
edge  of  the  paper  in  the  feeding  direction  crosses  the  paper  feeding  center  line  SLS  at  right  angles.  Further, 
the  carriage  300,  i.e.,  the  cassette  rotation  shaft  GA  is  moved  by  a  distance  of  +rA  shown  in  Fig.  28  by  the  r- 
axis  driving  in  order  to  align  the  leading  end  of  the  cassette  A  in  the  feeding  direction  with  the  cassette  leading 

35  end  setting  line  H.  On  the  contrary,  regarding  the  cassette  B  in  the  non-paper-feeding  side,  the  cassette  ro- 
tation  shaft  GB  is  rotated  by  an  angle  of  +<|>B  that  is  equal  to  <|>A  and  moved  by  a  distance  of  +rB. 

At  time  the  turntable  200  is  not  turned,  9  =  0°,  i.e.,  in  a  stationary  state  in  which  the  turntable  center 
line  SLL  is  aligned  with  the  paperfeeding  center  line  SLS.  In  this  state,  the  cassette  A  is  rotated  with  a  uniform 
speed  toward  the  negative  direction  by  the  <|>-axis  driving,  and  is  moved  in  the  negative  direction  with  respect 

40  to  the  point  GAâ   by  the  r-axis  driving  without  causing  its  leading  end  in  the  feeding  direction  to  protrude  from 
the  cassette  leading  end  setting  line  H.  Meanwhile,  with  regard  to  the  cassette  B,  as  illustrated  in  Fig.  33,  at 
time  Cl  the  cassette  rotation  shaft  GB  is  not  rotated,  <|>B  =  0°,  i.e.,  in  a  stationary  state  where  the  cassette  center 
line  SLC  crosses  the  turntable  center  line  SLL  at  right  angles.  In  this  state,  the  cassette  rotation  shaft  GB  is 
moved  in  the  positive  direction  from  the  switching  point  P0  to  the  furthermost  clearance  point  Ps  and  stopped. 

45  It  is  arranged  in  this  embodiment  that  rB  =  101mm.  Accordingly,  the  cassette  B  is  stopped  in  a  state  in  which 
its  end  protrudes  from  the  tray  100  to  the  clearance  line  LB  and  its  cassette  center  line  SLC  crosses  the  paper 
feeding  center  line  SLS  at  right  angles  at  the  clearance  position  located  furthest  away  from  the  rotation  shaft 
201  of  the  turntable  200. 

At  time  q,  as  illustrated  in  Fig.  33,  the  states  of  the  turntable  200  and  the  cassette  B  in  the  non-paper- 
50  feeding  side  are  the  same  as  that  at  time  b̂   At  this  time,  with  regard  to  the  cassette  A,  the  cassette  rotation 

shaft  GA  is  rotated  with  a  uniform  speed  toward  the  negative  direction  by  the  <|>-axis  driving,  and  is  moved  to 
the  retracted  point  PR  by  the  r-axis  driving.  In  this  figure,  the  cassette  rotation  shaft  GA  is  rotated  by  an  angle 
of  <|>A,  that  is,  -75  degrees. 

At  time  6̂   Operation  1  is  completed.  As  illustrated  in  Fig.  34,  the  turntable  200  is  turned  by  an  angle  of 
55  +9  by  the  9-axis  driving  in  order  to  align  the  paper  center  SP  shown  in  Fig.  31  with  the  paper  feeding  center 

line  SLS,  and  is  stopped.  At  this  time,  with  regard  to  the  cassette  A,  the  cassette  rotation  shaft  GA  is  rotated 
by  an  angle  of  -<|>A  by  the  <|>-axis  driving  so  that  the  cassette  center  line  SLC  is  parallel  with  the  paper  feeding 
center  line  SLsand  that  the  leading  edge  of  the  paper  in  the  feeding  direction  crosses  the  paperfeeding  center 
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line  SLS  at  right  angles.  Further,  the  cassette  rotation  shaft  GA  is  moved  by  a  distance  of  +rA  shown  in  Fig.  31 
by  the  r-axis  driving  in  order  to  align  the  leading  end  of  the  cassette  A  in  the  feeding  direction  with  the  cassette 
leading  end  setting  line  H.  On  the  contrary,  regarding  the  cassette  B  in  the  non-paper-feeding  side,  the  cas- 
sette  rotation  shaft  GB  is  rotated  by  an  angle  of  -<|>B  and  moved  by  a  distance  of  +rB  that  is  equal  to  the  distance 

5  moved  in  the  state  Ba^ 
Operation  2  will  be  explained  below. 
In  Operation  2,  as  described  above,  after  interchanging  the  places  of  the  paper  cassettes  400  in  the  paper 

feeding  side  11  and  in  the  non-paper-feeding  side,  the  paper  cassette  400  in  the  paperfeeding  side  11  is  posi- 
tioned  for  sideways  feeding.  During  Operation  2,  as  illustrated  in  Fig.  37,  at  start  time  a2  the  cassettes  A  and 

10  B  are  in  the  states  Aa2  and  Ba2,  i.e.,  they  are  in  the  closest  proximity  as  shown  with  the  solid  lines,  and  then 
parted  from  each  other  to  reach  states  Ac2  and  Bc2  via  states  Ab2  and  Bb2  shown  with  the  alternate  long  and 
two  short  dashes  lines  according  to  elapsed  time  b2  and  c2  by  the  controlling  operations  shown  in  Figs.  35 
and  36.  With  this  operation,  finally  the  cassette  A  is  positioned  for  sideways  feeding.  During  the  operation, 
the  rotation  shafts  GA  and  GB  of  the  cassettes  A  and  B  are  also  moved  to  GAa2  to  GAc2  and  to  GBa2  to  GBc2, 

15  respectively,  in  accordance  with  the  states  Aa2  to  Ac2  and  Ba2  to  Bc2  of  the  cassettes  A  and  B. 
When  Operation  2  is  started  at  time  a2,  as  illustrated  in  Fig.  38,  the  turntable  200  is  stopped,  9  =  0°.  In 

this  state,  both  <|>A  and  <|>B  are  0  degrees,  the  cassette  center  lines  SLC  of  the  cassettes  A  and  B  cross  the  turn- 
table  center  line  SLL  and  the  paper  feeding  center  line  SLS  at  right  angles  respectively,  both  rA  and  rB  are  0 
degrees,  and  the  cassette  rotation  shafts  GA  and  GB  of  the  cassettes  A  and  B  are  located  at  the  respective 

20  switching  points  P0. 
At  time  b2,  the  turntable  200  is  turned  in  the  negative  direction  by  the  9-axis  driving.  At  this  time,  the  cas- 

sette  center  lines  SLC  of  the  cassettes  A  and  B  still  cross  the  turntable  center  line  SLL  at  right  angles.  In  ad- 
dition,  the  cassette  rotation  shafts  GA  and  GB  of  the  cassettes  A  and  B  are  respectively  moved  toward  the 
positive  direction  from  the  switching  points  P0  by  the  r-axis  driving. 

25  At  time  c2,  Operation  2  is  finished.  At  this  time,  as  illustrated  in  Fig.  39,  the  turntable  200  is  turned  by  an 
angle  of  -9  by  the  9-axis  driving  in  order  to  align  the  paper  center  SP  with  the  paper  feeding  center  line  SLS, 
and  is  stopped.  With  regard  to  the  cassette  A,  the  cassette  rotation  shaft  GA  is  rotated  by  an  angle  of  +<|>A  by 
the  <|>-axis  driving  so  that  the  cassette  center  line  SLS  crosses  the  paperfeeding  center  line  SLS  at  right  angles 
and  that  the  leading  edge  of  the  paper  in  the  feeding  direction  crosses  the  paper  feeding  center  line  SLS  at 

30  right  angles.  Furthermore,  the  cassette  rotation  shaft  GA  is  moved  by  a  distance  of  +rA  by  the  r-axis  driving  in 
order  to  align  the  leading  end  of  the  cassette  A  in  the  feeding  direction  with  the  cassette  leading  end  setting 
line  H.  On  the  contrary,  regarding  the  cassette  B  in  the  non-paper-feeding  side,  the  cassette  rotation  shaft 
GB  is  rotated  by  an  angle  of  +<|>B  that  is  equal  to  +<|>A  and  moved  by  a  distance  of  +rB  that  is  shorter  than  rA. 

The  following  will  explain  Operation  3. 
35  In  Operation  3,  as  described  above,  after  interchanging  the  places  of  the  paper  cassettes  400  in  the  paper 

feeding  side  11  and  in  the  non-paper-feeding  side,  the  paper  cassette  400  in  the  paperfeeding  side  11  is  posi- 
tioned  for  lengthways  feeding.  During  this  operation,  as  illustrated  in  Fig.  42,  the  displacement  of  the  cassettes 
A  and  B  are  controlled  by  the  controlling  operations  shown  in  Figs.  40  and  41.  Namely,  the  cassettes  A  and 
B  are  moved  from  the  states  Aa3  and  Ba3  at  start  time  a3,  i.e.,  they  are  in  the  closest  proximity  as  shown  with 

40  the  solid  lines  so  that  the  cassette  A  is  ready  for  lengthways  feeding  and  cassette  B  is  in  a  state  Bd3  for  side- 
ways  feeding  according  to  elapsed  time  b3,  c3and  d3.  At  this  time,  the  rotation  shafts  GAand  GB  of  the  cassettes 
A  and  B  are  also  moved  to  GAa3  to  GAd3  and  to  GBa3  to  GBd3,  respectively. 

At  time  a3,  Operation  3  is  started.  At  this  time,  as  illustrated  in  Fig.  43,  the  states  of  the  turntable  200  and 
the  cassette  B  in  the  non-paper-feeding  side  are  the  same  states  as  that  at  time  a2  in  Operation  2  shown  in 

45  Fig.  38. 
At  time  b3,  the  turntable  200  is  still  in  the  stationary  state  like  at  time  a3.  At  this  time,  with  regard  to  the 

cassette  A,  the  cassette  rotation  shaft  GA  is  rotated  with  a  uniform  speed  toward  the  negative  direction  by  the 
<|>-axis  driving,  and  is  moved  by  a  distance  of  -rA  from  the  switching  point  P0  to  the  retracted  point  PR  at  which 
the  cassette  A  is  rotated  without  causing  its  leading  end  in  the  feeding  direction  to  protrude  from  the  cassette 

so  leading  end  setting  line  H  by  the  r-axis  driving.  Regarding  the  cassette  B,  as  illustrated  in  Fig.  44  showing  the 
states  thereof  at  time  c3,  the  cassette  rotation  shaft  GB  is  <|>B  =  0°,  i.e.,  it  is  in  a  stationary  state  in  which  its 
cassette  center  line  SLC  crosses  the  turntable  center  line  SLL  at  right  angles  and  the  cassette  rotation  shaft 
GB  is  stopped  at  the  clearance  point  Ps.  The  states  at  time  c3  shown  in  Fig.  44  and  time  d3  shown  in  Fig.  44 
are  the  same  as  that  at  time  q  and  time  6̂   in  Operation  1  shown  in  Figs.  33  and  34. 

55  The  explanations  of  Operations  1  to  3  described  above  show  the  controlled  variable  for  the  case  where 
the  cassette  A  stores  B5-sized  paper,  so  the  control  variable  will  vary  when  the  cassette  A  stores  paper  of  a 
different  size. 

As  illustrated  in  Fig.  46,  Operation  4  interchanges  the  places  of  the  paper  cassettes  400  in  the  paper  feed- 

11 
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ing  side  and  in  the  non-paper-feeding  side  by  rotating  the  turntable  200  by  180  degrees.  The  two  paper  cas- 
settes  400  are  placed  side  by  side  in  the  closest  proximity  of  the  rotation  shaft  201  of  the  turntable  200,  i.e. 
the  cassette  rotation  shafts  41  6  are  located  in  the  switching  points  P0.  In  this  state,  the  turntable  200  is  turned. 
Differently  from  other  operations,  Operation  4  is  performed  independently  of  the  9-axis  driving,  <|>-axis  driving 

5  and  r-axis  driving. 
As  described  above,  within  the  rotatable  cassette  units  4  and  5  of  this  embodiment,  the  two  paper  cas- 

settes  400,  which  are  disposed  on  the  same  level,  are  interchanged  by  the  rotation  of  the  turntable  200  driven 
by  the  180-degree  rotating  mechanism  210.  Moreover,  paperfeeding  modes  are  switched  between  sideways 
and  lengthways  by  the  rotation  of  the  paper  cassette  400  driven  by  the  cassette  rotating  mechanism  410. 

10  Therefore,  it  is  possible  to  feed  four  types  of  paper,  including  sideways  and  lengthways  feeding,  within  a  small 
space. 

In  addition,  the  carriage  driving  mechanisms  31  0  move  the  paper  cassettes  400  when  the  turntable  200 
is  rotated.  And,  when  the  paper  cassette  400  in  the  paperfeeding  side  is  rotated,  the  carriage  driving  mecha- 
nisms  310  move  the  paper  cassette  400  in  the  non-paper-feeding  side  to  avoid  it  from  interfering  with  the  ro- 

15  tation  of  paper  cassette  400  in  the  paperfeeding  side  11  and  moves  the  paper  cassette  400  in  the  paperfeeding 
side  11  to  align  its  leading  end  in  the  feeding  direction  with  the  cassette  leading  end  setting  line  Hand  to  prevent 
it  from  protruding  from  the  cassette  leading  end  setting  line  H  in  the  feeding  direction,  respectively.  Further- 
more,  the  rotation  of  the  turntable  200  driven  by  the  small  angle  rotating  mechanism  250  enables  the  paper 
center  SP  of  the  paper  stored  in  the  paper  cassette  400  in  the  paper  feeding  side  11  and  the  paper  feeding 

20  center  line  SLS  to  come  into  alignment. 
In  consequence,  it  is  possible  to  exclude  the  small  angle  rotating  mechanism  in  the  following  situation:  the 

paper  is  stored  in  the  paper  cassette  400  while  aligning  its  paper  center  SP  with  the  cassette  rotation  shaft 
416;  an  apparatus  for  aligning  the  paper  center  SP  with  the  paper  feeding  center  line  SLS  is  provided  as  well 
as  the  rotatable  cassette  units  4  and  5,  or  feeding  of  paper  is  possible  without  aligning  the  paper  center  SP 

25  with  the  paper  feeding  center  line  SLS.  In  the  case  when  the  movement  of  the  paper  cassette  400  driven  by 
the  carriage  driving  mechanisms  310  is  unnecessary,  it  is  also  possible  to  exclude  the  carriage  driving  mech- 
anisms  310. 

Besides,  within  the  rotatable  cassette  units  4  and  5,  in  order  to  make  the  two  rotatable  cassette  disposed 
on  the  same  level  take  a  reduced  space  when  their  places  are  interchanged,  the  following  two  arrangements 

30  are  effected.  Firstly,  when  interchanging  the  places  of  the  paper  cassettes  400  in  the  paper  feeding  side  and 
non-paper-feeding  side  by  turning  the  turntable  200,  the  paper  cassettes  400  are  disposed  side  by  side  in  the 
closest  proximity  of  the  rotation  shaft  201  of  the  turntable  200  and  then  the  turntable  200  is  turned.  Secondly, 
the  cassette  B  in  the  non-paper-feeding  side  is  driven  in  accordance  with  the  motion  of  the  cassette  A. 

Here,  the  first  arrangement  will  be  explained  in  more  detail.  For  example,  as  illustrated  in  Fig.  47,  the  two 
35  paper  cassettes  400,  i.e.,  cassettes  A  and  B,  are  disposed  side  by  side  with  a  space  between  them,  and  it  is 

arranged  that  the  paper  cassette  400  in  the  paper  feeding  side  11  is  rotatable.  In  this  state,  if  the  cassettes  A 
and  B  are  rotated  to  interchange  their  places,  a  large  turning  space  is  required.  So,  to  reduce  the  turning  space, 
when  interchanging  the  cassettes  A  and  B,  it  is  arranged  in  this  embodiment  that  they  are  disposed  as  shown 
in  Fig.  48.  This  arrangement  makes  it  possible  to  minimize  the  cassette  units  4  and  5. 

40  In  Fig.  49  the  cassettes  A  and  B  are  disposed  such  that  one  of  the  ends  of  the  cassette  A  faces  one  of 
the  sides  of  the  cassette  B.  Here,  it  is  arranged  that  the  cassettes  A  and  B  are  moved  to  come  closer  to  each 
other  when  they  are  rotated.  This  enables  the  turning  space  is  minimized  compared  to  the  case  when  a  rotation 
operation  is  performed  without  moving  the  cassettes  A  and  B  to  come  closer  to  each  other.  Thus,  in  the  case 
when  a  reduction  in  the  operation  time  is  strongly  desired  even  by  excluding  a  rotating  operation  of  positioning 

45  the  cassettes  A  and  B  side  by  side,  such  an  arrangement  is  effective. 
In  the  meantime,  regarding  the  second  arrangement,  as  illustrated  in  Fig.  50,  assuming  that  the  dimen- 

sions  of  the  cassettes  A  and  B  are  i  and  j  respectively,  the  area  of  a  rectangle  (i2  +  j2)1/2  x  {j  +  (i2  +  j2)1/2} 
must  be  ensured.  Moreover,  as  illustrated  in  Fig.  48,  in  order  to  interchange  the  cassettes  A  and  B,  a  circular 
area  with  a  diameter  (i2  +  4j2)1/2  must  be  ensured.  Therefore,  to  meet  these  two  requirements,  a  space  with 

so  (i2  +  4j2)1/2  in  depth  and  j  +  (i2  +  4j2)1/2  in  width  must  be  ensured. 
To  reduce  the  above-mentioned  space,  the  rotatable  cassette  units  4  and  5  of  this  embodiment  are  de- 

signed.  As  illustrated  in  Fig.  52,  the  above-mentioned  depth  and  width  are  adopted  in  the  rotatable  cassette 
units  4  and  5.  In  this  figure,  the  cassette  A  in  the  paperfeeding  side  11  is  being  rotated  while  the  cassette  B 
in  the  non-paper-feeding  side  is  moved  such  that  one  of  its  longest  sides  protrudes  from  the  tray  1  00  and  reach- 

55  es  the  clearance  line  LB.  In  the  mean  time,  when  the  cassette  A  is  placed  in  the  paper  feeding  position  for 
sideways  feeding  or  lengthways  feeding  as  illustrated  in  Figs.  34,  39  and  45,  the  cassette  B  in  the  non-paper- 
feeding  side  is  moved  from  the  clearance  line  LB  toward  the  feeding  direction.  Therefore,  it  is  possible  to  min- 
imize  the  sizes  of  the  rotatable  cassette  units  4  and  5  substantially  by  providing  a  clearance  space,  where  the 
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cassette  B  is  stayed  when  the  cassette  A  is  rotated,  in  the  housing  side  of  the  multi-stage  paperfeeding  device 
2.  Additionally,  even  when  the  cassette  B  protrudes  from  the  tray  100  at  one  stage,  it  goes  back  to  the  inside 
of  the  tray  100  after  the  cassette  A  is  rotated.  Accordingly,  it  is  possible  to  pull  the  rotatable  cassette  units  4 
and  5  out  of  the  housing  2a. 

5  The  clearance  space  for  the  cassette  B  can  be  easily  provided  between  the  supporting  rods  that  support 
the  paper  cassette  unit  3,  rotatable  cassette  units  4  and  5  and  paper  tray  unit  6  in  the  housing  2a. 

As  for  controlling  operations  of  the  cassettes  A  and  B,  the  operation  time  is  shortened  by  controlling  the 
cassette  A  to  be  rotated  while  being  moved  and  the  cassette  B  to  be  moved  without  interfering  with  the  cassette 
A.  On  the  other  hand,  in  the  case  when  the  simplification  of  the  control  must  take  precedence  over  the  short- 

10  ening  of  the  operation  time,  for  example,  the  cassette  B  is  moved  to  the  clearance  line  LB  and  the  cassette  A 
is  then  rotated  while  being  moved.  In  addition,  in  the  case  when  the  cassette  A  does  not  have  to  be  retracted 
to  prevent  it  from  protruding  from  the  cassette  leading  end  setting  line  H  during  the  rotation  for  avoidance  of 
interference  between  the  cassette  A  and  the  paperfeeding  mechanism  of  the  multi-stage  paperfeeding  device 
2,  the  movement  of  the  cassette  A  will  be  excluded. 

15  Within  the  rotatable  cassette  units  4  and  5,  the  cassette  rotating  mechanisms  410  are  controlled  to  keep 
the  longest  sides  of  the  paper  cassette  400  in  the  non-paper-feeding  side  crossing  the  paper  feeding  center 
line  SLS  at  right  angles  during  the  rotation  of  the  turntable  200  by  the  180-degree  rotating  mechanism  210  and 
switching  of  the  position  of  the  paper  cassette  400  in  the  paperfeeding  side  11  between  sideways  and  length- 
ways.  Namely,  by  controlling  the  cassette  rotating  mechanism  410  for  rotating  the  paper  cassette  400  in  the 

20  non-paper-feeding  side  simply  in  the  same  mannerduring  the  above-mentioned  two  operations,  control  is  sim- 
plified.  Moreover,  when  the  longest  sides  of  the  paper  cassette  400  in  the  non-  paper-feeding  side  cross  the 
paper  feeding  center  line  SLS,  it  can  be  said  that  the  paper  cassette  400  is  positioned  effectively  to  minimize 
the  turning  space  of  the  paper  cassettes  400  during  the  180-degree  turn  of  the  turntable  200  and  to  prevent 
it  from  interfering  with  the  paper  cassette  400  in  the  paper  feeding  side  11  during  the  rotation  of  the  paper 

25  cassette  400. 
In  this  embodiment,  the  turntable  200  is  rotated  by  the  1  80-degree  rotating  mechanism  21  0  and  small  angle 

rotating  mechanism  250.  However,  it  is  also  possible  to  integrate  the  two  rotating  mechanisms  210  and  250 
into  a  single  rotating  mechanism,  and  to  control  the  integrated  mechanism  in  the  same  manner  as  that  the  1  80- 
degree  rotating  mechanism  210  and  small  angle  rotating  mechanism  250  are  controlled. 

30  The  invention  being  thus  described,  it  will  be  obvious  that  the  same  may  be  varied  in  many  ways. 

Claims 

35  1.  A  rotatable  cassette-type  paperfeeding  apparatus,  comprising: 
a  tray; 
a  turning  member  mounted  rotatably  on  said  tray; 
first  rotating  means  for  rotating  said  turning  member; 
a  plurality  of  paper  cassettes  installed  rotatably  on  said  turning  member; 

40  second  rotating  means  for  rotating  said  paper  cassette  located  in  a  paperfeeding  side;  and 
controller  means  which  controls  said  first  rotating  means  to  interchange  said  paper  cassette  in  the 

paperfeeding  side  and  said  paper  cassette  in  a  non-paper-feeding  side,  and  said  second  rotating  means 
to  switch  a  position  of  said  paper  cassette  in  the  paperfeeding  side  between  sideways  and  lengthways. 

45  2.  A  rotatable  cassette-type  paperfeeding  apparatus,  comprising: 
a  tray; 
a  turning  member  mounted  rotatably  on  said  tray; 
first  rotating  means  for  rotating  said  turning  member; 
a  plurality  of  paper  cassettes  installed  rotatably  on  said  turning  member,  said  paper  cassettes  being 

so  movable  in  the  radial  direction  of  rotation  of  said  turning  member; 
second  rotating  means  for  rotating  said  paper  cassettes  respectively; 
moving  means  for  moving  said  paper  cassettes  respectively  in  the  radial  direction  of  rotation  of  said 

turning  member;  and 
controller  means  which  controls  said  moving  means  and  said  first  rotating  means  to  interchange 

55  said  paper  cassette  in  a  paper  feeding  side  and  said  paper  cassette  in  a  non-  paper-feeding  side  after 
moving  said  paper  cassettes  to  positions  in  the  proximity  of  a  rotation  axis  of  said  turning  member,  and 
said  second  rotating  means  to  switch  a  position  of  said  paper  cassette  in  the  paperfeeding  side  between 
sideways  and  lengthways. 
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The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  2, 
wherein  said  controller  means  is  capable  of  controlling  said  second  rotating  means  and  said  moving 

means  to  position  said  paper  cassettes  side  by  side  in  the  proximity  of  the  rotation  axis  of  the  turning 
member  when  said  moving  means  moves  said  paper  cassettes. 

The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  2, 
wherein  said  controller  means  is  capable  of  controlling  said  second  rotating  means  and  said  moving 

means  to  move  said  paper  cassette  in  the  non-paper-feeding  side  in  a  direction  opposite  to  the  rotation 
axis  of  said  turning  member  to  a  clearance  position  for  preventing  it  from  interfering  with  said  paper  cas- 
sette  in  the  paper  feeding  side  when  said  second  rotating  means  switches  the  position  of  said  paper  cas- 
sette  in  the  paper  feeding  side  between  sideways  and  lengthways,  and  to  move  said  paper  cassette  in 
the  non-  paper-feeding  side  from  the  clearance  position  toward  the  rotation  axis  of  said  turning  member 
when  the  rotation  of  said  paper  cassette  in  the  paper  feeding  side  is  finished. 

The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  4, 
wherein  said  controller  means  is  capable  of  controlling  said  second  rotating  means  and  said  moving 

means  to  switch  the  position  of  said  paper  cassette  in  the  paper  feeding  side  between  sideways  and 
lengthways  without  causing  it  to  protrude  from  a  predetermined  position  toward  a  paperfeeding  direction. 

The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  2, 
wherein  said  controller  means  is  capable  of  controlling  said  second  rotating  means  to  position  lon- 

gest  sides  of  said  paper  cassette  in  the  non-paper-feeding  side  at  right  angles  to  a  paperfeeding  direction 
when  said  first  rotating  means  drives  said  turning  member  and  when  said  second  rotating  member  drives 
said  paper  cassette  in  the  paper  feeding  side. 

The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  2, 
wherein  said  controller  means  is  capable  of  controlling  said  first  rotating  means  to  interchange  said 

paper  cassette  in  the  paperfeeding  side  and  said  paper  cassette  in  the  non-paper-feeding  side,  and  said 
second  rotating  means  and  said  moving  means  simultaneously  to  make  said  second  rotating  means  and 
said  moving  means  complete  their  operations  within  the  same  period  of  time,  the  operations  comprising 
rotation  of  said  paper  cassette  in  the  paper  feeding  side  for  switching  a  position  of  paper  between  side- 
ways  and  lengthways,  movement  of  said  paper  cassette  in  the  non-paper-feeding  side  in  a  direction  op- 
posite  to  the  rotation  axis  for  preventing  it  from  interfering  with  said  paper  cassette  in  the  paper  feeding 
side  and  following  movement  of  said  paper  cassette  in  the  non-  paper-feeding  side  toward  the  rotation  axis 
of  said  turning  member,  and  movement  of  said  paper  cassette  in  the  paperfeeding  side  to  a  paperfeeding 
position. 

A  rotatable  cassette-type  paperfeeding  apparatus,  comprising: 
a  tray; 
a  turning  member  mounted  rotatably  on  said  tray; 
first  rotating  means  for  rotating  said  turning  member; 
a  plurality  of  paper  cassettes  installed  rotatably  on  said  turning  member,  said  paper  cassettes  being 

movable  in  the  radial  direction  of  rotation  of  said  turning  member; 
second  rotating  means  for  rotating  said  paper  cassettes  respectively;  and 
controller  means  which  controls  said  first  rotating  means  to  interchange  said  paper  cassette  in  a 

paper  feeding  side  and  said  paper  cassette  in  a  non-paper-feeding  side  and  to  align  a  paper  center  of 
paper  stored  in  said  paper  cassette  in  the  paper  feeding  side  with  a  paper  feeding  center  line,  and  which 
controls  said  second  rotating  means  to  switch  a  position  of  the  paper  stored  in  said  paper  cassette  in  the 
paperfeeding  side  between  sideways  and  lengthways  and  to  position  the  paper  stored  in  said  paper  cas- 
sette  in  the  paperfeeding  side  at  right  angles  to  a  paperfeeding  direction. 

A  rotatable  cassette-type  paperfeeding  apparatus,  comprising: 
a  tray; 
a  turning  member  mounted  rotatably  on  said  tray; 
first  rotating  means  for  rotating  said  turning  member; 
a  plurality  of  paper  cassettes  installed  rotatably  on  said  turning  member,  said  paper  cassettes  being 

movable  in  the  radial  direction  of  rotation  of  said  turning  member; 
second  rotating  means  for  rotating  said  paper  cassettes  respectively; 
moving  means  for  moving  said  paper  cassettes  respectively  in  the  radial  direction  of  rotation  of  said 
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turning  member;  and 
controller  means  which  controls  said  first  rotating  means  to  interchange  said  paper  cassette  in  a 

paper  feeding  side  and  said  paper  cassette  in  a  non-paper-feeding  side  and  to  align  a  paper  center  of 
paper  stored  in  said  paper  cassette  in  the  paperfeeding  side  with  a  paperfeeding  center  line,  which  con- 
trols  said  second  rotating  means  to  switch  a  position  of  the  paper  stored  in  said  paper  cassette  in  the 
paperfeeding  side  between  sideways  and  lengthways  and  to  position  the  paper  stored  in  said  paper  cas- 
sette  in  the  paperfeeding  side  at  right  angles  to  the  paperfeeding  direction,  and  which  controls  said  mov- 
ing  means  to  move  said  paper  cassette  in  the  paper  feeding  side  to  a  paper  feeding  position. 

The  rotatable  cassette-type  paper  feeding  cassette  as  set  forth  in  claim  8  or  9, 
wherein  said  controller  means  is  capable  of  controlling  said  first  rotating  means,  said  second  ro- 

tating  means  and  said  moving  means  by  programming  four  controlling  operations  and  combining  at  least 
two  types  of  the  controlling  operations  according  to  a  pattern  of  switching  said  paper  cassettes  for  placing 
a  selected  paper  into  the  paper  feeding  position  sideways  or  lengthways,  the  operations  comprising: 

rotating  said  paper  cassette  in  the  paper  feeding  side  for  switching  the  position  of  the  paper  be- 
tween  sideways  and  lengthways  or  its  reverse  operation; 

when  said  paper  cassette  in  the  paperfeeding  side  and  said  paper  cassette  in  the  non-  paper-feed- 
ing  side  are  positioned  closely  side  by  side  with  the  rotation  axis  of  said  turning  member  between  them, 
parting  said  paper  cassettes  and  placing  the  paper  into  the  paper  feeding  position  without  rotating  said 
paper  cassette  in  the  paper  feeding  side  for  switching  the  position  of  the  paper  between  sideways  and 
lengthways  or  its  reverse  operation; 

when  said  paper  cassette  in  the  paperfeeding  side  and  said  paper  cassette  in  the  non-  paper-feed- 
ing  side  are  positioned  side  by  side  closely  with  the  rotation  axis  of  said  turning  member  between  them, 
placing  the  paper  in  said  paper  cassette  in  the  paperfeeding  side  into  the  paperfeeding  position  by  parting 
said  paper  cassettes  and  rotating  said  paper  cassette  in  the  paperfeeding  side  for  switching  the  position 
of  the  paper  between  sideways  and  lengthways  or  its  reverse  operation;  and 

interchanging  said  paper  cassette  in  the  paper  feeding  side  and  said  paper  cassette  in  the  non- 
paper-feeding  side. 

The  rotatable  cassette-type  paper  feeding  apparatus  as  set  forth  in  claim  8  or  9, 
wherein  said  first  rotating  means  includes  high-speed  rotating  means  for  rotating  said  turning  mem- 

ber  at  high  speeds  for  interchanging  said  paper  cassette  in  the  paperfeeding  side  and  said  paper  cassette 
in  the  non-paper-feeding  side,  and  low-speed  rotating  means  for  rotating  said  turning  member  at  low 
speeds  for  aligning  the  center  of  the  paper  in  said  paper  cassette  in  the  paperfeeding  side  with  the  paper 
feeding  center  line. 

The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  10, 
wherein  said  first  rotating  means  includes  high-speed  rotating  means  for  rotating  said  turning  mem- 

ber  at  high  speeds  for  interchanging  said  paper  cassette  in  the  paperfeeding  side  and  said  paper  cassette 
in  the  non-paper-feeding  side,  and  low-speed  rotating  means  for  rotating  said  turning  member  at  low 
speeds  for  aligning  the  center  of  the  paper  in  said  paper  cassette  in  the  paperfeeding  side  with  the  paper 
feeding  center  line. 

The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  1,  2,  3,  4,  5,  6,  7,  8  or  9, 
wherein  said  first  rotating  means  is  mounted  on  a  portion  of  said  tray  outside  of  the  turning  space 

of  said  turning  member,  said  first  rotating  means  and  said  turning  member  being  mounted  on  the  sub- 
stantially  same  level. 

The  rotatable  cassette-type  paperfeeding  apparatus  as  set  forth  in  claim  12, 
wherein  said  first  rotating  means  is  mounted  on  a  portion  of  said  tray  outside  of  the  turning  space 

of  said  turning  member,  said  first  rotating  means  and  said  turning  member  being  mounted  on  the  sub- 
stantially  same  level. 

The  rotatable  cassette-type  paper  feeding  apparatus  as  set  forth  in  claim  2,  3,  4,  5,  6,  7  or  9, 
wherein  said  second  rotating  means  and  said  moving  means  are  attached  to  said  turning  member. 
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Patentanspriiche 

1.  Verdrehbare  Papierfordervorrichtung  mit  Kassetten,  mit: 
-  einerSchale; 
-  einem  drehbar  an  der  Schale  angebrachten  Drehteil; 
-  einer  ersten  Verdreheinrichtung  zum  Verdrehen  des  Drehteils; 
-  mehreren  verdrehbaram  Drehteil  angebrachten  Papierkassetten; 
-  einer  zweiten  Verdreheinrichtung  zum  Verdrehen  der  auf  einer  Papierzufuhrseite  liegenden  Papier- 

kassette  und 
-  einer  Steuerungseinrichtung,  die  die  erste  Verdreheinrichtung  so  steuert,  dali  sie  die  Papierkassette 

auf  der  Papierzuf  uhrseite  und  die  Papierkassette  auf  einer  Seite  ohne  Papierzuf  uhrung  gegenein- 
andervertauscht,  und  die  zweite  Verdreheinrichtung  so  steuert,  dali  die  Position  der  Papierkassette 
auf  der  Papierzuf  uhrseite  zwischen  Quer-  und  Langszuf  uhrung  umgeschaltet  wird. 

2.  Verdrehbare  Papierfordervorrichtung  mit  Kassetten,  mit: 
-  einerSchale; 
-  einem  drehbar  an  der  Schale  angebrachten  Drehteil; 
-  einer  ersten  Verdreheinrichtung  zum  Verdrehen  des  Drehteils; 
-  mehreren  verdrehbaram  Drehteil  angebrachten  Papierkassetten; 
-  einer  zweiten  Verdreheinrichtung  zum  Verdrehen  der  auf  einer  Papierzuf  uhrseite  liegenden  Papier- 

kassette; 
-  einer  Verstelleinrichtung  zum  jeweiligen  Verstellen  der  Papierkassetten  in  radialer  Richtung  der  Ver- 

drehung  des  Drehteils  und 
-  einer  Steuerungseinrichtung,  die  die  Verstelleinrichung  und  die  erste  Verdreheinrichtung  so  steuert, 

dali  die  Papierkassette  auf  der  Papierzufuhrseite  und  die  Papierkassette  auf  einer  Seite  ohne  Pa- 
pierzuf  uhrung  nach  einer  Verstellung  der  Papierkassetten  auf  Positionen  in  der  Nahe  der  Verdreh- 
achse  des  Drehteils  gegeneinander  vertauscht  werden,  und  die  zweite  Verdreheinrichtung  so  steu- 
ert,  dali  die  Position  der  Papierkassette  auf  der  Papierzufuhrseite  zwischen  Quer-  und  Langszuf  uh- 
rung  umgeschaltet  wird. 

3.  Verdrehbare  Papierzuf  uhreinrichtung  mit  Kassetten  nach  Anspruch  2,  bei  der  die  Steuerungseinrichtung 
die  zweite  Verdreheinrichtung  und  die  Verstelleinrichtung  so  steuern  kann,  dali  die  Papierkassetten  Seite 
an  Seite  in  der  Nahe  der  Verdrehachse  des  Drehteils  angeordnet  werden,  wenn  die  Verstelleinrichtung 
die  Papierkassetten  verstellt. 

4.  Verdrehbare  Papierzuf  uhreinrichtung  mit  Kassetten  nach  Anspruch  2,  bei  der  die  Steuerungseinrichtung 
die  zweite  Verdreheinrichtung  und  die  Verstelleinrichtung  so  steuern  kann,  dali  die  Papierkassette  auf 
der  Seite  ohne  Papierzufuhrung  in  einer  Richtung  entgegengesetzt  zur  Verdrehachse  des  Drehteils  in  ei- 
ne  Zwischenraumposition  verstellt  wird,  urn  eine  Wechselwirkung  mit  der  Papierkassette  auf  der  Papier- 
zufuhrseite  zu  verhindern,  wenn  die  zweite  Verdreheinrichtung  die  Position  der  Papierkassette  auf  der 
Papierzufuhrseite  zwischen  Quer-  und  Langszuf  uhrung  umschaltet,  und  dali  die  Papierkassette  auf  der 
Seite  ohne  Papierzufuhrung  von  der  Zwischenraumposition  zur  Verdrehachse  des  Drehteils  hin  verstellt 
wird,  wenn  die  Verdrehung  der  Papierkassette  auf  der  Papierzufuhrseite  beendet  ist. 

5.  Verdrehbare  Papierzuf  uhreinrichtung  mit  Kassetten  nach  Anspruch  4,  bei  der  die  Steuerungseinrichtung 
die  zweite  Verdreheinrichtung  und  die  Verstelleinrichtung  so  steuern  kann,  dali  die  Position  der  Papier- 
kassette  auf  der  Papierzufuhrseite  zwischen  der  Quer-  und  der  Langszuf  uhrung  umgeschaltet  wird,  ohne 
dali  sie  uber  eine  vorgegebene  Position  zur  Papierzufuhrrichtung  hin  ubersteht. 

6.  Verdrehbare  Papierzuf  uhreinrichtung  mit  Kassetten  nach  Anspruch  2,  bei  der  die  Steuerungseinrichtung 
die  zweite  Verdreheinrichtung  so  steuern  kann,  dali  die  lange  Seite  der  Papierkassette  auf  der  Seite  ohne 
Papierzufuhrung  rechtwinklig  zur  Papierzufuhrrichtung  positioniert  wird,  wenn  die  erste  Verdreheinrich- 
tung  das  Drehteil  antreibt  und  wenn  die  zweite  Verdreheinrichtung  die  Papierkassette  auf  der  Papierzu- 
fuhrseite  antreibt. 

7.  Verdrehbare  Papierzuf  uhreinrichtung  mit  Kassetten  nach  Anspruch  2,  bei  der  die  Steuerungseinrichtung 
die  erste  Verdreheinrichtung  so  steuern  kann,  dali  die  Papierkassette  auf  der  Papierzufuhrseite  und  die 
Papierkassette  auf  der  Seite  ohne  Papierzufuhrung  ausgetauscht  werden,  und  die  zweite  Verdreheinrich- 
tung  und  die  Verstelleinrichtung  gleichzeitig  so  steuern  kann,  dali  die  zweite  Verdreheinrichtung  und  die 
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Verstelleinrichtung  ihre  Betriebsvorgange  innerhalb  derselben  Zeitspanne  abschlielien,  wobei  zu  den  Be- 
triebsablaufen  die  Verdrehung  der  Papierkassette  auf  der  Papierzufuhrseite  zum  Umschalten  der  Papier- 
position  zwischen  Quer-  und  Langszuf  uhrung,  die  Verstellung  der  Papierkassette  auf  der  Seite  ohne  Pa- 
pierzufuhrung  in  der  Richtung  entgegengesetzt  zur  Verdrehachse  zum  Verhindern  einer  wechselwirkung 
mit  der  Papierkassette  auf  der  Papierzufuhrseite  und  folgend  auf  eine  Verstellung  der  Papierkassette  auf 
der  Seite  ohne  Papierzufuhrung  zur  Verdrehachse  des  Drehteils  hin,  und  eine  Verstellung  der  Papierkas- 
sette  auf  der  Papierzufuhrseite  in  eine  Papierzuf  uhrposition  gehoren. 

Verdrehbare  Papierfordervorrichtung  mit  Kassetten,  mit: 
-  einerSchale; 
-  einem  drehbar  an  der  Schale  angebrachten  Drehteil; 
-  einer  ersten  Verdreheinrichtung  zum  Verdrehen  des  Drehteils; 
-  mehreren  verdrehbar  am  Drehteil  angebrachten  Papierkassetten  und  die  in  radialer  Richtung  zur 

Drehung  des  Drehteils  verstellbar  sind 
-  einer  zweiten  Verdreheinrichtung  zum  jeweiligen  Verdrehen  der  Papierkassetten  und 
-  einer  Steuerungseinrichtung,  die  die  erste  Verdreheinrichtung  so  steuert,  dali  die  Papierkassette  auf 

einer  Papierzufuhrseite  und  die  Papierkassette  auf  einer  Seite  ohne  Papierzufuhrung  ausgetauscht 
werden  und  die  Papiermitte  des  in  der  Papierkassette  auf  der  Papierzufuhrseite  bevorrateten  Pa- 
piers  mit  einer  Papierzufuhr-Mittellinie  ausgerichtet  wird,  und  die  die  zweite  Verdreheinrichtung  so 
steuert,  dali  die  Position  des  in  der  Papierkassette  auf  der  Papierzufuhrseite  bevorrateten  Papiers 
zwischen  Quer-und  Langszufuhrung  umgeschaltet  wird  und  das  in  der  Papierkassette  auf  der  Pa- 
pierzufuhrseite  bevorratete  Papier  rechtwinklig  zur  Papierzufuhrrichtung  positioniert  wird. 

Verdrehbare  Papierfordervorrichtung  mit  Kassetten,  mit: 
-  einerSchale; 
-  einem  drehbar  an  der  Schale  angebrachten  Drehteil; 
-  einer  ersten  Verdreheinrichtung  zum  Verdrehen  des  Drehteils; 
-  mehreren  verdrehbar  am  Drehteil  angebrachten  Papierkassetten  und  die  in  radialer  Richtung  zur 

Drehung  des  Drehteils  verstellbar  sind 
-  einer  zweiten  Verdreheinrichtung  zum  jeweiligen  Verdrehen  der  Papierkassetten 
-  einer  Verstelleinrichtung  zum  jeweiligen  Verstellen  der  Papierkassetten  in  radialer  Richtung  zur  Dre- 

hung  des  Drehteils  und 
-  einer  Steuerungseinrichtung,  die  die  erste  Verdreheinrichtung  so  steuert,  dali  die  Papierkassette  auf 

einer  Papierzufuhrseite  und  die  Papierkassette  auf  einer  Seite  ohne  Papierzufuhrung  ausgetauscht 
werden  und  die  Papiermitte  des  in  der  Papierkassette  auf  der  Papierzufuhrseite  bevorrateten  Pa- 
piers  mit  einer  Papierzufuhr-Mittellinie  ausgerichtet  wird,  und  die  die  zweite  Verdreheinrichtung  so 
steuert,  dali  die  Position  des  in  der  Papierkassette  auf  der  Papierzufuhrseite  bevorrateten  Papiers 
zwischen  Quer-und  Langszufuhrung  umgeschaltet  wird  und  das  in  der  Papierkassette  auf  der  Pa- 
pierzufuhrseite  bevorratete  Papier  rechtwinklig  zur  Papierzufuhrrichtung  positioniert  wird,  und  die 
die  Verstelleinrichtung  so  steuert,  dali  die  Papierkassette  auf  der  Papierzufuhrseite  in  eine  Papier- 
zuf  uhrposition  verstellt  wird. 

Verdrehbare  Papierzufuhreinrichtung  mit  Kassetten  nach  einem  der  Anspruche  8  oder  9,  bei  der  die 
Steuerungseinrichtung  die  erste  Verdreheinrichtung,  die  zweite  Verdreheinrichtung  und  die  Verstellein- 
richtung  durch  Programmieren  von  vier  Steuerablaufen  und  durch  Kombinieren  von  mindestens  zwei  Ar- 
ten  von  Steuerablaufen  gemali  einem  Muster  zum  Umschalten  der  Papierkassetten  zum  Anordnen  eines 
gewunschten  Papiers  in  der  Papierzuf  uhrposition  fur  Quer-  oder  Langszufuhrung  steuern  kann,  wobei  zu 
den  Ablaufen  die  folgenden  gehoren: 

-  Verdrehen  der  Papierkassette  auf  der  Papierzufuhrseite  zum  Umschalten  der  Position  des  Papiers 
zwischen  Quer-  und  Langszufuhrung,  oder  der  umgekehrte  Ablauf; 

-  wenn  die  Papierkassette  auf  der  Papierzufuhrseite  und  die  Papierkassette  auf  der  Seite  ohne  Pa- 
pierzufuhrung  dicht  Seite  an  Seite  positioniert  sind,  wobei  die  Verdrehachse  des  Drehteils  zwischen 
ihnen  liegt,  Trennen  der  Papierkassetten  und  Anordnen  des  Papiers  in  der  Papierzuf  uhrposition  ohne 
Verdrehen  der  Papierkassette  auf  der  Papierzufuhrseite  zum  Umschalten  der  Position  des  Papiers 
zwischen  Quer-  und  Langszufuhrung,  oder  der  umgekehrte  Ablauf; 

-  wenn  die  Papierkassette  auf  der  Papierzufuhrseite  und  die  Papierkassette  auf  der  Seite  ohne  Pa- 
pierzufuhrung  dicht  Seite  an  Seite  angeordnet  sind,  wobei  die  Verdrehachse  des  Drehteils  zwischen 
ihnen  liegt,  Anordnen  des  Papiers  in  der  Papierkassette  auf  der  Papierzufuhrseite  in  der  Papierzu- 
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f  uhrposition  durch  Trennen  der  Papierkassetten  und  Verdrehen  der  Papierkassette  auf  der  Papier- 
zufuhrseite  zum  Umschalten  der  Position  des  Papiers  zwischen  Quer-  und  Langszufuhrung,  oderder 
umgekehrte  Ablauf;  und 

-  Austauschen  der  Papierkassette  auf  der  Papierzufuhrseite  und  der  Papierkassette  auf  der  Seite  oh- 
ne  Papierzufuhrung. 

11.  Verdrehbare  Papierzufuhreinrichtung  mit  Kassetten  nach  einem  der  Anspruche  8  oder  9,  bei  der  die  erste 
Verdreheinrichtung  eine  Hochgeschwindigkeits-Verdreheinrichtung  zum  Verdrehen  des  Drehteils  mit  ho- 
her  Geschwindigkeit  zum  Austauschen  der  Papierkassette  auf  der  Papierzufuhrseite  und  der  Papierkas- 
sette  auf  der  Seite  ohne  Papierzufuhrung  und  eine  Niedergeschwindigkeits-Verdreheinrichtung  zum  Ver- 
drehen  des  Drehteils  mit  kleiner  Geschwindigkeit  zum  Ausrichten  der  Mitte  des  Papiers  in  der  Papierkas- 
sette  auf  der  Papierzufuhrseite  mit  der  Papierzufuhr-Mittellinie  aufweist. 

12.  Verdrehbare  Papierzufuhreinrichtung  mit  Kassetten  nach  Anspruch  10,  bei  der  die  erste  Verdreheinrich- 
tung  eine  Hochgeschwindigkeits-Verdreheinrichtung  zum  Verdrehen  des  Drehteils  mit  hoher  Geschwin- 
digkeit  zum  Austauschen  der  Papierkassette  auf  der  Papierzufuhrseite  und  der  Papierkassette  auf  der 
Seite  ohne  Papierzufuhrung  und  eine  Niedergeschwindigkeits-Verdreheinrichtung  zum  Verdrehen  des 
Drehteils  mit  niedriger  Gesschwindigkeit  zum  Ausrichten  der  Mitte  des  Papiers  in  der  Papierkassette  auf 
der  Papierzufuhrseite  mit  der  Papierzufuhr-Mittellinie  aufweist. 

13.  Verdrehbare  Papierzufuhreinrichtung  mit  Kassetten  nach  einem  der  Anspruche  1  ,  2,  3,  4,  5,  6,  7,  8  oder 
9,  bei  der  die  erste  Verdreheinrichtung  an  einem  Teil  der  Schale  aulierhalb  des  Drehf  reiraums  des  Dreh- 
teils  angebracht  ist,  wobei  das  erste  Verdrehteil  und  das  Drehteil  im  wesentlichen  in  derselben  Ebene 
angebracht  sind. 

14.  Verdrehbare  Papierzufuhreinrichtung  mit  Kassetten  nach  Anspruch  12,  bei  der  die  erste  Verdreheinrich- 
tung  an  einem  Teil  der  Schale  aulierhalb  des  Drehf  reiraums  des  Drehteils  angebracht  ist,  wobei  das  erste 
Verdrehteil  und  das  Drehteil  im  wesentlichen  in  derselben  Ebene  angebracht  sind. 

15.  Verdrehbare  Papierzufuhreinrichtung  mit  Kassetten  nach  einem  der  Anspruche  2,  3,  4,  5,  6,  7  oder  9,  bei 
der  die  zweite  Verdreheinrichtung  und  die  Verstelleinrichtung  am  Drehteil  befestigt  sind. 

Revendications 

1.  Dispositif  d'ali  mentation  de  papier  de  type  a  cassette  tournante,  comprenant: 
un  plateau; 
un  element  tournant  monte  en  rotation  sur  ledit  plateau; 
un  premier  moyen  de  rotation  pourfaire  tourner  ledit  element  tournant; 
une  pluralite  de  cassettes  de  papier  installees  en  rotation  sur  ledit  element  tournant; 
un  second  moyen  de  rotation  pourfaire  tourner  lad  ite  cassette  de  papier  situee  d'un  cote  d'alimen- 

tation  de  papier;  et 
un  moyen  de  commande  qui  commande  ledit  premier  moyen  de  rotation  pour  interchanger  ladite 

cassette  de  papier  du  cote  de  I'alimentation  de  papier  et  ladite  cassette  de  papier  d'un  cote  de  non-ali- 
mentation  de  papier,  et  ledit  second  moyen  de  rotation  pour  commuter  une  position  de  ladite  cassette  de 
papier  du  cote  de  I'alimentation  de  papier  entre  le  sens  de  la  largeur  et  le  sens  de  la  longueur. 

2.  Dispositif  d'ali  mentation  de  papier  de  type  a  cassette  tournante,  comprenant: 
un  plateau; 
un  element  tournant  monte  en  rotation  sur  ledit  plateau; 
un  premier  moyen  de  rotation  pourfaire  tourner  ledit  element  tournant; 
une  pluralite  de  cassettes  de  papier  installees  en  rotation  sur  ledit  element  tournant,  lesdites  cas- 

settes  de  papier  etant  mobiles  dans  la  direction  radiale  de  rotation  dudit  element  tournant; 
un  second  moyen  de  rotation  pour  faire  tourner  lesdites  cassettes  de  papier  respectivement; 
un  moyen  de  deplacement  pour  deplacer  lesdites  cassettes  de  papier  respectivement  dans  la  di- 

rection  radiale  de  rotation  dudit  element  tournant;  et 
un  moyen  de  commande  qui  commande  ledit  moyen  de  deplacement  et  ledit  premier  moyen  de 

rotation  pour  interchanger  ladite  cassette  de  papier  d'un  cote  d'alimentation  de  papier  et  ladite  cassette 
de  papier  d'un  cote  de  non-alimentation  de  papier  apres  avoir  deplace  lesdites  cassettes  de  papier  jusqu'a 
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des  positions  au  voisinage  d'un  axe  de  rotation  dudit  element  tournant,  et  ledit  second  moyen  de  rotation 
pour  commuter  une  position  de  ladite  cassette  de  papier  du  cotede  I'alimentation  de  papier  entre  un  sens 
de  la  largeur  et  un  sens  de  la  longueur. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  2, 
dans  lequel  ledit  moyen  de  commande  est  capable  de  commander  ledit  second  moyen  de  rotation 

et  ledit  moyen  de  deplacement  pour  mettre  en  position  lesdites  cassettes  de  papier  cote  a  cote  au  voisi- 
nage  de  I'axe  de  rotation  de  I'element  tournant  lorsque  ledit  moyen  de  deplacement  deplace  lesdites  cas- 
settes  de  papier. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  2, 
dans  lequel  ledit  moyen  de  commande  est  capable  de  commander  ledit  second  moyen  de  rotation 

et  ledit  moyen  de  deplacement  pourdeplacer  ladite  cassette  de  papier  du  cote  de  la  non-alimentation  de 
papier  dans  une  direction  opposee  a  I'axe  de  rotation  dudit  element  tournant  jusqu'a  une  position  de  de- 
gagement  pour  I'empecher  d'interferer  avec  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier 
lorsque  ledit  second  moyen  de  rotation  commute  la  position  de  ladite  cassette  de  papier  du  cote  de  I'ali- 
mentation  de  papier  entre  le  sens  de  la  largeur  et  le  sens  de  la  longueur,  et  pour  deplacer  ladite  cassette 
de  papier  du  cote  de  la  non-alimentation  de  papier  de  la  position  de  degagement  vers  I'axe  de  rotation 
dudit  element  tournant  lorsque  la  rotation  de  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier 
est  terminee. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  4, 
dans  lequel  ledit  moyen  de  commande  est  capable  de  commander  ledit  second  moyen  de  rotation 

et  ledit  moyen  de  deplacement  pour  commuter  la  position  de  ladite  cassette  de  papier  du  cote  de  I'ali- 
mentation  de  papier  entre  le  sens  de  la  largeur  et  le  sens  de  la  longueur  sans  I'amener  a  depasser  une 
position  predeterminee  dans  une  direction  d'alimentation  de  papier. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  2, 
dans  lequel  ledit  moyen  de  commande  est  capable  de  commander  ledit  second  moyen  de  rotation 

pour  mettre  en  position  les  cotes  les  plus  longs  de  ladite  cassette  de  papier  du  cotede  la  non-alimentation 
de  papier  a  angles  droits  a  une  direction  d'alimentation  de  papier  lorsque  ledit  premier  moyen  de  rotation 
entraTne  ledit  element  tournant  et  lorsque  ledit  second  moyen  de  rotation  entraTne  ladite  cassette  de  papier 
du  cote  de  I'alimentation  de  papier. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  2, 
dans  lequel  ledit  moyen  de  commande  est  capable  de  commander  ledit  premier  moyen  de  rotation 

pour  interchanger  ladite  cassette  de  papier  du  cotede  I'alimentation  de  papier  et  ladite  cassette  de  papier 
du  cote  de  la  non-alimentation  de  papier,  et  ledit  second  moyen  de  rotation  et  ledit  moyen  de  deplacement 
simultanement  pour  que  ledit  second  moyen  de  rotation  et  ledit  moyen  de  deplacement  terminent  leurs 
operations  pendant  la  meme  periode  de  temps,  les  operations  comprenant  une  rotation  de  ladite  cassette 
de  papier  du  cote  de  I'alimentation  de  papier  pour  commuter  une  position  du  papier  entre  le  sens  de  la 
largueur  et  le  sens  de  la  longueur,  un  deplacement  de  ladite  cassette  de  papier  du  cote  de  la  non-alimen- 
tation  de  papier  dans  une  direction  opposee  a  I'axe  de  rotation  afin  de  I'empecher  d'interferer  avec  ladite 
cassette  de  papier  du  cote  de  I'alimentation  de  papier  et  un  mouvement  suivant  de  ladite  cassette  de  pa- 
pier  du  cote  de  la  non-alimentation  de  papier  vers  I'axe  de  rotation  dudit  element  tournant,  et  un  mouve- 
ment  de  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier  vers  une  position  d'alimentation  de 
papier. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante,  comprenant: 
un  plateau; 
un  element  tournant  monte  en  rotation  sur  ledit  plateau; 
un  premier  moyen  de  rotation  pourfaire  tourner  ledit  element  tournant; 
une  pluralite  de  cassettes  de  papier  installees  en  rotation  sur  ledit  element  tournant,  lesdites  cas- 

settes  de  papier  etant  mobiles  dans  la  direction  radiale  de  rotation  dudit  element  tournant; 
un  second  moyen  de  rotation  pour  faire  tourner  lesdites  cassettes  de  papier  respectivement;  et 
un  moyen  de  commande  qui  commande  ledit  premier  moyen  de  rotation  pour  interchanger  ladite 

cassette  de  papier  d'un  cote  d'alimentation  de  papier  et  ladite  cassette  de  papier  d'un  cote  de  non-ali- 
mentation  de  papier  et  pour  aligner  un  centre  de  papier  du  papier  stocke  dans  ladite  cassette  de  papier 
du  cote  de  I'alimentation  de  papier  avec  un  ligne  centrale  d'alimentation  de  papier,  et  qui  commande  les- 
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dits  second  moyen  de  rotation  pour  commuter  une  position  du  papier  stocke  dans  ladite  cassette  de  papier 
du  cote  de  I'alimentation  de  papier  entre  le  sens  de  la  largeur  et  le  sens  de  la  longueur  et  pour  mettre  en 
position  le  papier  stocke  dans  ladite  cassette  de  papier  du  cotede  I'alimentation  de  papier  a  angles  droits 
par  rapport  a  une  direction  d'alimentation  de  papier. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante,  comprenant: 
un  plateau; 
un  element  tournant  monte  en  rotation  sur  ledit  plateau; 
un  premier  moyen  de  rotation  pourfaire  tourner  ledit  element  tournant; 
une  pluralite  de  cassettes  de  papier  installees  en  rotation  sur  ledit  element  tournant,  lesdites  cas- 

settes  de  papier  etant  mobiles  dans  la  direction  radiale  de  rotation  dudit  element  tournant; 
un  second  moyen  de  rotation  pour  faire  tourner  lesdites  cassettes  de  papier  respectivement; 
un  moyen  de  deplacement  pour  deplacer  lesdites  cassettes  de  papier  respectivement  dans  la  di- 

rection  radiale  de  rotation  dudit  element  tournant;  et 
un  moyen  de  commande  qui  commande  ledit  premier  moyen  de  rotation  pour  interchanger  ladite 

cassette  de  papier  d'un  cote  d'alimentation  de  papier  et  ladite  cassette  de  papier  d'un  cote  de  non-ali- 
mentation  de  papier  et  pour  aligner  un  centre  de  papier  du  papier  stocke  dans  ladite  cassette  de  papier 
du  cote  de  I'alimentation  de  papier  avec  un  ligne  centrale  d'alimentation  de  papier,  qui  commande  ledit 
second  moyen  de  rotation  pour  commuter  une  position  du  papier  stocke  dans  ladite  cassette  de  papier 
du  cote  de  I'alimentation  de  papier  entre  le  sens  de  la  largeur  et  le  sens  de  la  longueur  et  pour  mettre  en 
position  le  papier  stocke  dans  ladite  cassette  de  papier  du  cotede  I'alimentation  de  papier  a  angles  droits 
par  rapport  a  une  direction  d'alimentation  de  papier,  et  qui  commande  ledit  moyen  de  deplacement  pour 
deplacer  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier  vers  une  position  d'alimentation  de 
papier. 

Cassette  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  8  ou  9, 
dans  laquelle  ledit  moyen  de  commande  est  capable  de  commander  ledit  premier  moyen  de  rota- 

tion,  ledit  second  moyen  de  rotation  et  ledit  moyen  de  deplacement  en  programmant  quatre  operations 
de  commande  et  en  combinant  au  moins  deux  types  des  operations  de  commande  selon  un  motif  de 
commutation  desdites  cassettes  de  papier  pour  placer  un  papier  selectionne  dans  une  position  d'alimen- 
tation  de  papier  dans  le  sens  de  la  largeur  ou  dans  le  sens  de  la  longueur;  les  operations  comprenant: 

faire  tourner  ladite  cassette  de  papier  du  cotede  I'alimentation  de  papier  pour  commuter  la  position 
du  papier  entre  le  sens  de  la  largeur  et  le  sens  de  la  longueur,  ou  son  operation  inverse; 

lorsque  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier  et  ladite  cassette  de  papier 
du  cote  de  la  non-alimentation  de  papier  sont  positionnees  etroitement  cote  a  cote  avec  I'axe  de  rotation 
dudit  element  tournant  entre  elles,  separer  lesdites  cassettes  de  papier  et  placer  le  papier  dans  la  position 
d'alimentation  de  papier  sans  faire  tourner  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier 
pour  commuter  la  position  du  papier  entre  le  sens  de  la  largeur  et  le  sens  de  la  longueur,  ou  son  operation 
inverse; 

lorsque  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier  et  ladite  cassette  de  papier 
du  cote  de  la  non-alimentation  de  papier  sont  positionnees  etroitement  cote  a  cote  avec  I'axe  de  rotation 
dudit  element  tournant  entre  elles,  placer  le  papier  dans  ladite  cassette  de  papier  du  cote  de  I'alimentation 
de  papier  dans  la  position  d'alimentation  de  papier  en  separant  lesdites  cassettes  de  papieretfaire  tourner 
ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier  pour  commuter  la  position  du  papier  entre 
le  sens  de  la  largeur  et  le  sens  de  la  longueur,  ou  son  operation  inverse;  et 

interchanger  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier  et  ladite  cassette  de  pa- 
pier  du  cote  de  la  non-alimentation  de  papier. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  8  ou  9, 
dans  lequel  ledit  premier  moyen  de  rotation  inclut  un  moyen  de  rotation  a  vitesse  elevee  pour  faire 

tourner  ledit  element  tournant  a  des  vitesses  elevees  pour  interchanger  ladite  cassette  de  papier  du  cote 
de  I'alimentation  de  papier  et  ladite  cassette  de  papier  du  cote  de  la  non-alimentation  de  papier,  et  un 
moyen  de  rotation  a  vitesse  basse  pourfaire  tourner  ledit  element  tournant  a  des  vitesses  basses  pour 
aligner  le  centre  du  papier  dans  ladite  cassette  de  papier  du  cote  de  I'alimentation  de  papier  avec  la  ligne 
centrale  d'alimentation  de  papier. 

Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  10, 
dans  lequel  ledit  premier  moyen  de  rotation  inclut  un  moyen  de  rotation  a  vitesse  elevee  pour  faire 
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tourner  ledit  element  tournant  a  des  vitesses  elevees  pour  interchanger  ladite  cassette  de  papier  du  cote 
de  l'alimentation  de  papier  et  ladite  cassette  de  papier  du  cote  de  la  non-alimentation  de  papier,  et  un 
moyen  de  rotation  a  vitesse  basse  pour  actionner  en  rotation  ledit  element  tournant  a  des  vitesses  basses 
pour  aligner  le  centre  du  papier  dans  ladite  cassette  du  cote  de  I'alimentation  de  papier  avec  la  ligne  cen- 
trale  d'alimentation  de  papier. 

13.  Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  1,  2,  3,  4,  5,  6,  7, 
8  ou  9, 

dans  lequel  ledit  premier  moyen  de  rotation  est  monte  sur  une  portion  dudit  plateau  en  dehors  de 
I'espace  de  rotation  dudit  element  tournant,  ledit  premier  moyen  de  rotation  et  ledit  element  tournant  etant 
montes  sensiblement  au  meme  niveau. 

14.  Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  12, 
dans  lequel  ledit  premier  moyen  de  rotation  est  monte  sur  une  portion  dudit  plateau  en  dehors  de 

I'espace  de  rotation  dudit  element  tournant,  ledit  premier  moyen  de  rotation  et  ledit  element  tournant  etant 
montes  sensiblement  au  meme  niveau. 

15.  Dispositif  d'alimentation  de  papier  de  type  a  cassette  tournante  selon  la  revendication  2,  3,  4,  5,  6,  7  ou 
9, 

dans  lequel  ledit  second  moyen  de  rotation  et  ledit  moyen  de  deplacement  sont  assembles  audit 
element  tournant. 
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