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©  Paper-supplying  device. 

©  A  paper-supplying  deck  is  provided  so  as  to  be 
put  in  and  put  out  from  a  paper-supplying  portion  of 
a  body,  whereby  electrically  connecting  a  side  of 
said  paper-supplying  deck  with  a  side  of  said  body 
through  a  drawer-type  connector  when  the  paper- 

^-  supplying  deck  is  mounted  on  said  paper-supplying 
^   portion  of  the  body.  The  paper-supplying  deck  is 

provided  with  a  paper-carrying  portion  with  a  paper- 
©  width-setting  mechanism  and  a  variable  resistor 

changing  a  resistance  value  in  an  interlocked  relation 
1^  with  said  paper-width-setting  mechanism  to  put  out  a 
G)  paper-width-detecting  voltage.  On  said  side  of  the 
m  
o  
Q_ 
LLI 

paper-supplying  deck,  a  resistance,  which  prevents 
said  paper-width-detecting  voltage  from  amounting 
to  a  power  source  voltage  even  though  said  resis- 
tance  value  of  said  variable  resistor  became  the 
maximum  value,  is  connected  in  series  with  the 
variable  resistor,  while,  on  said  side  of  said  body,  a 
pull  up  resistance  is  connected  with  said  connector 
to  discriminate  a  voltage  in  the  connector  on  the 
side  of  the  body  between  a  voltage  when  the  paper- 
supplying  deck  is  mounted  and  a  voltage  when  the 
paper-supplying  deck  is  not  mounted. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  paper-sup- 
plying  device  provided  in  an  image-forming  ap- 
paratus,  a  printer  and  the  like. 

Description  of  the  Prior  Art 

In  the  conventional  paper-supplying  device  pro- 
vided  in  for  example  an  image-forming  apparatus,  a 
variable  resistor  52  changing  a  resistance  value  in 
an  interlocked  relation  with  a  paper-width-setting 
mechanism  on  a  side  of  a  paper-supplying  deck  50 
is  connected  between  a  constant-voltage  power 
source  53  of  for  example  5  V  and  a  ground  54  and 
connected  with  one  pin  56c  of  a  member  55a  on 
said  side  of  said  deck  where  a  sliding  tap  52a  of 
said  variable  resistor  52  constitutes  a  drawer-type 
connector  55,  as  shown  in  Fig.  10.  On  the  other 
hand,  one  pin  57c  corresponding  to  a  pin  56c  of  a 
body-side  member  55b  constituting  said  drawer- 
type  connector  55  is  connected  with  an  input  port 
of  a  controller  (not  shown)  on  a  side  of  a  body  51  . 
With  this  construction,  said  resistance  value  of  the 
variable  resistor  52,  in  short  a  resistance  from  said 
sliding  tap  52a  to  said  ground  54,  is  converted  into 
a  voltage  to  be  put  in  said  controller  through  the 
connector  55  as  a  datum  of  a  paper-width  set  by 
means  of  said  paper-setting  mechanism,  whereby 
a  width  of  a  paper  carried  on  a  paper-carrying 
portion  of  the  paper-supplying  deck  50  is  con- 
firmed  on  a  side  of  said  body  51  under  the  con- 
dition  that  the  paper-supplying  deck  50  is  mounted 
on  a  paper-supplying  portion  of  the  body  51,  in 
short  said  deck-side  member  55a  of  the  drawer- 
type  connector  55  is  connected  with  said  body-side 
member  55b. 

In  addition,  one  pin  57a  of  the  body-side  mem- 
ber  55b  constituting  the  drawer-type  connector  55 
is  connected  with  a  constant-voltage  power  source 
59  of  for  example  5  V  through  a  pull-up  resistance 
58  and  a  separate  input  port  of  the  controller. 
Moreover,  the  other  pin  57b  of  the  body-side  mem- 
ber  55b  is  connected  with  a  ground  60.  On  the 
other  hand,  two  pins  56a,  56b  of  the  deck-side 
member  55a  corresponding  to  two  pins  57a,  57b 
are  connected  with  each  other  through  a  short- 
circuit  line  61.  With  this  construction,  a  ground 
voltage,  in  short  0  V,  is  put  in  the  controller  through 
the  pin  57a  under  the  condition  that  the  paper- 
supplying  deck  50  is  mounted  on  said  paper-sup- 
plying  portion  of  the  body  51  while  a  power  source 
voltage,  in  short  5  V,  is  put  in  the  controller  under 
the  condition  that  the  paper-supplying  deck  50  is 
not  mounted  on  the  body  51  .  It  is  confirmed  on  the 
side  of  the  body  51  from  this  difference  in  input 

voltage  whether  the  paper-supplying  deck  50  is 
mounted  or  not  and  the  paper-supplying  operation 
is  started  after  confirming  that  the  paper-supplying 
deck  50  was  mounted. 

5  However,  with  the  above  described  construc- 
tion,  problems  have  occurred  in  that  not  only  the 
total  three  pins  comprising  two  pins  for  detecting 
whether  the  paper-supplying  deck  50  was  mounted 
on  the  body  51  or  not  and  one  pin  for  detecting 

io  said  paper-width  are  required  as  the  pins  of  the 
drawer-type  connector  55  but  also  the  input  port  for 
putting  in  a  mounting-detecting  signal  and  the  input 
port  for  putting  in  a  paper-width  detecting  signal 
are  required  also  for  the  controller  on  the  side  of 

75  the  body  51  and  thus  the  cost  is  increased. 
Besides,  as  for  the  conventional  image-forming 

apparatus,  it  has  been  known  that  a  paper-sup- 
plying  deck  mounted  so  as  to  be  put  in  and  out 
from  a  paper-supplying  portion  of  a  body  is  pro- 

20  vided  with  a  sensor  for  detecting  a  size  of  a  paper 
carried  thereon  and  a  paper-supplying  operation  is 
conducted  in  correspondence  to  said  size  of  said 
paper  detected  by  means  of  said  sensor. 

In  such  the  detection  of  the  size  of  the  paper,  it 
25  is  necessary  to  detect  the  sizes  in  two  directions, 

that  is  the  direction  of  width  and  the  longitudinal 
direction.  For  example,  as  for  the  typical  papers  of 
centimeter-measure,  it  is  required  that  the  size  in 
the  direction  of  width  is  discriminated  for  6  kinds  of 

30  paper,  that  is  B6,  A5,  B5R,  B5  and  A4,  while,  also 
as  for  the  typical  papers  of  inch-measure,  it  is 
required  that  the  size  in  the  direction  of  width  is 
discriminated  for  3  kinds  of  paper,  that  is  5.5  x  8.5, 
8.5  x  1  1  R  and  8.5  x  1  1  .  On  the  other  hand,  the  size 

35  in  the  longitudinal  direction  of  the  typical  papers  is 
absolutely  determined  depending  upon  the  size  in 
the  direction  of  width  in  many  cases. 

That  is  to  say,  for  example  in  case  of  the 
typical  papers  of  centimeter-measure,  as  shown  in 

40  Fig.  11,  the  discrimination  of  the  paper  of  B4  from 
the  paper  of  B5  and  the  paper  of  A4  from  the 
paper  A3  can  be  conducted  by  confirming  "Yes  or 
No"  on  a  rear  portion  of  the  paper  by  means  of  the 
sensor  arranged  at  an  appointed  position  in  the 

45  longitudinal  direction.  This  is  equally  true  also  in 
case  of  the  typical  papers  of  inch-measure. 

In  the  detection  of  the  size  in  the  direction  of 
width  of  the  paper  in  this  case,  a  lead  switch,  a 
photointerrupter,  a  slide-type  variable  resistor  and 

50  the  like  are  used  as  the  sensor  while  in  the  detec- 
tion  of  the  size  in  the  longitudinal  direction,  said 
lead  switch,  said  photointerrupter  and  the  like  are 
used  as  the  sensor. 

However,  in  case  of  the  conventional  example, 
55  two  detecting  systems  in  the  direction  of  width  and 

the  longitudinal  direction  have  been  required  for 
discriminating  the  size  of  paper.  For  example,  in  an 
example  where  sensors  corresponding  to  the  re- 
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spective  sizes  in  the  direction  of  width  are  pro- 
vided,  in  the  controller  receiving  the  size-detecting 
signals  from  said  sensors,  in  case  of  the  typical 
papers  of  centimeter-measure,  the  input  port  for 
receiving  6  kinds  of  size-detecting  signal  in  the 
direction  of  width  and  the  input  port  for  receiving 
one  size-detecting  signal  in  the  longitudinal  direc- 
tion  have  been  required.  That  is  to  say,  7  input 
ports  have  been  required  in  total  in  this  case. 

On  the  contrary,  in  the  case  where  an  output 
voltage  V0  changing  depending  upon  a  change  of  a 
variable  resistor  70,  which  is  interlocked  with  a 
paper-width-setting  mechanism,  in  resistance  value 
is  put  in  an  analog  input  port  of  a  controller  71  as 
the  size-detecting  signal  in  the  direction  of  width, 
as  shown  in  Fig.  12,  it  is  enough  to  use  two  input 
ports,  that  is  said  analog  input  port  of  the  detecting 
signal  in  the  direction  of  width  and  an  input  port  of 
the  detecting  signal  in  the  longitudinal  direction 
detected  by  means  of  a  switch  72. 

However,  also  in  this  case,  at  least  two  sys- 
tems  of  input  port  have  been  required  for  dis- 
criminating  the  sizes  of  the  respective  typical  pa- 
pers  by  means  of  said  controller  71  and  thus  a 
problem  has  occurred  in  that  a  program  for  dis- 
criminating  the  sizes  of  papers  in  the  controller  71 
is  complicated  so  much  as  that. 

SUMMARY  OF  THE  INVENTION 

It  is  a  first  object  of  the  present  invention  to 
provide  a  paper-supplying  device  capable  of  reduc- 
ing  a  number  of  pins  of  a  drawer-type  connector 
electrically  connecting  a  side  of  a  paper-supplying 
deck  with  a  side  of  a  body  and  a  number  of  input 
ports  of  a  controller  on  said  side  of  said  body  in 
which  a  mounting-detecting  signal  and  paper-width- 
detecting  signals  are  put  and  it  is  a  second  object 
of  the  present  invention  to  provide  a  paper-sup- 
plying  device  for  which  it  is  enough  to  use  one 
input  port  of  a  controller  receiving  detecting  signals 
of  sizes  of  papers. 

In  order  to  achieve  said  first  object,  said  paper- 
supplying  device  provided  with  a  paper-supplying 
deck  having  a  paper-carrying  portion  with  a  paper- 
width-setting  mechanism  and  a  variable  resistor 
changing  a  resistance  value  in  an  interlocked  rela- 
tion  with  said  paper-width-setting  mechanism  to  put 
out  a  paper-width-detecting  voltage  in  dependence 
upon  said  resistance  value  adapted  to  be  put  in 
and  put  out  from  a  paper-supplying  portion  of  a 
body,  whereby  electrically  connecting  a  side  of 
said  paper-supplying  deck  with  a  side  of  said  body 
through  a  drawer-type  connector,  is  characterized 
in  that  a  limit  voltage-avoiding  resistance,  which 
prevents  said  paper-width-detecting  voltage  from 
amounting  to  a  power  source  voltage  even  though 
said  resistance  value  of  said  variable  resistor  be- 

came  the  maximum  value,  on  said  side  of  said 
paper-supplying  deck,  is  connected  with  the  vari- 
able  resistor  in  series,  while,  on  said  side  of  said 
body,  a  pull  up  resistance  is  connected  with  said 

5  connector  to  discriminate  a  voltage  in  the  connec- 
tor  on  the  side  of  the  body  between  a  voltage  when 
the  paper-supplying  deck  is  mounted  and  a  voltage 
when  the  paper-supplying  deck  is  not  mounted. 

According  to  this  construction,  the  paper-width- 
io  detecting  voltage  put  in  a  controller  on  the  side  of 

the  body  from  the  variable  resistor  on  the  side  of 
the  paper-supplying  deck  through  the  drawer-type 
connector  becomes  lower  than  said  power  source 
voltage  under  the  condition  that  the  paper-sup- 

15  plying  deck  is  mounted  on  said  paper-supplying 
portion  of  the  body  while  a  voltage  put  in  said 
controller  on  the  side  of  the  body  becomes  equal 
to  the  power  source  voltage  under  the  condition 
that  the  paper-supplying  deck  is  not  mounted  on 

20  the  paper-supplying  portion  of  the  body,  so  that  it 
can  be  discriminated  from  a  difference  of  these 
voltages  in  level  in  the  controller  whether  the  pa- 
per-supplying  deck  is  mounted  on  the  paper-sup- 
plying  portion  of  the  body  or  not.  Accordingly,  it  is 

25  not  required  to  provide  the  drawer-type  connector 
with  separate  pins  for  detecting  that  the  paper- 
supplying  deck  is  mounted  on  the  paper-supplying 
portion  of  the  body  and  the  controller  on  the  side 
of  the  body  with  a  separate  input  port  for  putting  in 

30  the  mounting-detecting  signal  and  thus  the  number 
of  pins  of  the  drawer-type  connector  and  the  num- 
ber  of  input  ports  of  the  controller  can  be  reduced, 
whereby  reducing  the  cost. 

In  addition,  a  limit  voltage-avoiding  resistance, 
35  which  prevents  the  paper-width-detecting  voltage 

from  amounting  to  a  ground  voltage  even  though 
the  resistance  value  of  the  variable  resistor  became 
the  minimum  value,  on  the  side  of  the  paper- 
supplying  deck,  may  be  connected  with  the  vari- 

40  able  resistor  in  series,  while,  on  the  side  of  the 
body,  a  pull  down  resistance  may  be  connected 
with  the  connector  on  the  side  of  the  body.  Accord- 
ing  to  this  construction,  the  paper-width-detecting 
voltage  put  in  the  controller  on  the  side  of  the  body 

45  from  the  variable  resistor  on  the  side  of  the  paper- 
supplying  deck  through  the  drawer-type  connector 
exceeds  the  ground  voltage  under  the  condition 
that  the  paper-supplying  deck  is  mounted  on  the 
paper-supplying  portion  of  the  body  while  a  voltage 

50  put  in  the  controller  on  the  side  of  the  body  be- 
comes  equal  to  the  ground  voltage  under  the  con- 
dition  that  the  paper-supplying  deck  is  not  mounted 
on  the  paper-supplying  portion  of  the  body  and 
also  in  this  case  it  can  be  discriminated  from  a 

55  difference  of  said  voltage  in  level  whether  the  pa- 
per-supplying  deck  is  mounted  on  the  paper-sup- 
plying  portion  of  the  body  in  the  paper-supplying 
device  or  not. 

4 
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And,  in  order  to  achieve  said  second  object,  a 
paper-supplying  device  provided  with  a  paper-sup- 
plying  box  carrying  papers  having  a  paper-width- 
setting  mechanism,  a  variable  resistor  changing  a 
resistance  value  thereof  in  an  interlocked  relation 
with  said  paper-width-setting  mechanism  to  put  a 
paper-width-detecting  voltage  corresponding  to 
said  resistance  value  and  a  switch  for  use  in  a 
detection  of  a  size  in  the  longitudinal  direction  for 
detecting  a  rear  portion  of  said  papers  carried  on 
said  paper-supplying  box  is  characterized  in  that  a 
resistance  larger  than  the  total  resistance  of  said 
variable  resistor  is  connected  in  series  with  the 
variable  resistor  and  said  switch  is  connected  in 
parallel  with  said  larger  resistance  so  that  said 
paper-width-detecting  voltage  put  out  from  the  vari- 
able  resistor  may  be  put  in  a  controller  as  a  signal 
used  also  as  an  information  of  a  size  in  the  longitu- 
dinal  direction. 

According  to  this  construction,  a  difference  is 
produced  between  the  paper-width-detecting  volt- 
age  put  out  from  the  variable  resistor  when  said 
rear  portion  of  the  paper  carried  on  a  paper-sup- 
plying  deck  does  not  act  upon  the  switch  and  that 
put  out  from  the  variable  resistor  when  the  rear 
portion  of  the  paper  acts  upon  the  switch  in  level, 
and,  in  said  controller  receiving  said  difference 
through  one  input  port,  the  size  in  the  longitudinal 
direction  can  be  discriminated  on  the  basis  of  the 
difference.  Accordingly,  a  number  of  input  ports  in 
the  controller  can  be  reduced  and  thus  a  program 
for  discriminating  the  sizes  of  the  papers  in  the 
controller  can  be  simplified. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  circuit  diagram  relating  to  a  first 
preferred  embodiment  of  a  first  invention; 
Fig.  2  is  a  side  sectional  view  roughly  showing 
an  image-forming  apparatus  to  which  said  first 
invention  is  applied; 
Fig.  3  is  a  perspective  view  showing  a  paper- 
carrying  portion  of  a  paper-supplying  deck  in 
said  image-forming  apparatus; 
Fig.  4  is  a  data  map  of  paper-width  standard 
data  written  in  a  RAM  of  the  image-forming 
apparatus; 
Fig.  5  is  a  circuit  diagram  relating  to  a  second 
preferred  embodiment  of  said  first  invention; 
Fig.  6  is  a  circuit  diagram  relating  to  one  pre- 
ferred  embodiment  of  a  second  invention; 
Fig.  7  is  a  side  sectional  view  roughly  showing 
an  image-forming  apparatus  to  which  said  sec- 
ond  invention  is  applied; 
Fig.  8  is  a  perspective  view  showing  a  paper- 
carrying  portion  of  a  paper-supplying  deck  in 
said  image-forming  apparatus; 

Fig.  9  is  a  graph  showing  a  relation  between  a 
size  of  a  paper  and  a  paper-width-detecting  volt- 
age; 
Fig.  10  is  a  circuit  diagram  showing  the  conven- 

5  tional  connecting  detecting  method; 
Fig.  11  is  a  diagram  showing  the  conventional 
method  of  detecting  a  size  of  a  paper;  and 
Fig.  12  is  a  circuit  diagram  showing  the  conven- 
tional  circuit  for  detecting  a  size  of  a  paper. 

10 
DESCRIPTION  OF  THE  REFERRED  EMBODI- 
MENTS 

At  first,  the  first  invention  will  be  below  de- 
15  scribed.  Fig.  2  is  a  side  sectional  view  roughly 

showing  a  front  loading-type  image-forming  ap- 
paratus  to  which  the  first  invention  is  applied.  Re- 
ferring  to  Fig.  2,  reference  numeral  1  designates  a 
body  of  said  image-forming  apparatus  of  which 

20  paper-supplying  portion  1a  is  provided  with  a  plu- 
rality  of  paper-supplying  decks  2  so  as  to  be  put 
therein  and  thereout  in  a  multi-stepped  manner 
from  a  front  side  of  said  body  1.  Said  paper- 
supplying  decks  2  are  provided  with  a  paper-carry- 

25  ing  portion  3  having  a  paper-width-setting  mecha- 
nism  4  and  a  paper-supplying  roller  5  for  supplying 
said  paper-supplying  portion  1a  of  the  body  1  with 
a  paper  P  carried  on  said  paper-carrying  portion  3 
carried  thereon.  The  body  1  is  electrically  con- 

30  nected  with  the  paper-supplying  decks  2  through  a 
drawer-type  connector  6.  That  is  to  say,  a  deck- 
side  member  6a  and  a  body-side  member  6b  con- 
stituting  said  drawer-type  connector  6  are  con- 
nected  with  each  other  under  the  condition  that  the 

35  paper-supplying  deck  2  is  mounted  on  said  paper- 
supplying  portion  1a  of  the  body  1  and  separated 
from  each  other  when  the  paper-supplying  deck  2 
is  demounted. 

Fig.  3  is  a  perspective  view  roughly  showing 
40  the  paper-carrying  portion  3  of  the  paper-supplying 

deck  2.  Referring  to  Fig.  3,  reference  numeral  7 
designates  a  paper-carrying  plate  provided  with  a 
pair  of  paper-end-regulating  plates  8,  8  constituting 
said  paper-width-setting  mechanism  4  arranged  op- 

45  positely  and  movably  in  the  back  and  forth  direc- 
tion  before  and  behind  in  the  moving  direction  Q  of 
the  paper-supplying  deck  2.  The  respective  paper 
end-regulating  plates  8,  8  are  provided  with  racks 
9,  9  extending  in  the  back  and  forth  direction 

50  formed  at  lower  ends  thereof  so  that  the  other 
paper  end-regulating  plate  8  may  move  in  an  inter- 
locked  relation  with  a  movement  of  one  paper  end- 
regulating  plate  8  by  engaging  said  racks  9,  9  with 
a  pinion  10  pivoted  below  said  paper-carrying  plate 

55  7. 
In  addition,  a  variable  resistor  11  is  arranged  in 

the  moving  direction  of  the  paper  end-regulating 
plate  8  below  said  paper-carrying  plate  7  and  a 

5 
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sliding  tap  11a  (refer  to  Fig.  1)  of  said  variable 
resistor  11  is  connected  with  a  lower  end  of  one 
paper  end-regulating  plate  8  through  a  connecting 
member  12,  whereby  a  resistance  value  of  the 
variable  resistor  1  1  is  variably  set  in  an  interlocked 
relation  with  a  movement  of  the  paper  end-regulat- 
ing  plates  8,  8,  in  short  a  width-setting  operation  of 
the  paper-width-setting  mechanism  4. 

Fig.  1  is  a  circuit  diagram  showing  an  electric 
connecting  structure  between  the  variable  resistor 
1  1  on  the  side  of  the  paper-supplying  deck  2  and  a 
controller  13  on  the  side  of  the  body  1.  Referring  to 
Fig.  1,  on  the  side  of  the  paper-supplying  deck  2, 
the  variable  resistor  1  1  and  an  upper  limit  voltage- 
suppressing  resistance  16  are  connected  in  series 
between  a  constant-voltage  power  source  14  of  5  V 
and  a  ground  15,  that  is  said  resistance  16  and  the 
variable  resistor  11  are  connected  in  the  order 
described  from  the  side  of  said  constant-voltage 
power  source  14,  and  said  sliding  tap  11a  of  the 
variable  resistor  11  is  connected  with  said  deck- 
side  member  6a  constituting  the  drawer-type  con- 
nector  6.  The  upper  limit  voltage-suppressing  resis- 
tance  16  is  a  resistance  for  making  a  voltage  put 
out  from  the  sliding  tap  11a  lower  than  a  voltage  (5 
V)  of  a  voltage  of  the  constant-voltage  power 
source  14  even  if  said  resistance  value  of  the 
variable  resistor  11  becomes  maximum,  in  short  a 
resistance  value  Rx  between  the  sliding  tap  11a 
and  said  ground  15  becomes  equal  to  a  total 
resistance  value  Rs  of  the  variable  resistor  1  1  . 

On  the  other  hand,  on  the  side  of  the  body  1,  a 
constant-voltage  power  source  17  of  5  V  is  con- 
nected  with  said  body-side  member  6b  constituting 
the  drawer-type  connector  6  through  a  pull  up 
resistance  18  and  the  body-side  member  6b  is 
connected  with  one  analog  input  port  of  said  con- 
troller  13.  A  resistance  value  R2  of  said  pull  up 
resistance  18  is  set  so  as  to  be  sufficiently  large  as 
compared  with  a  resistance  value  R1  of  the  upper 
limit  voltage-suppressing  resistance  16  and  said 
total  resistance  value  Rs,  that  is  so  that  the  follow- 
ing  relation  (1)  may  hold  good. 

R2  »  R1  ,  Rs  (1  ) 

The  controller  13  consists  of  a  microcomputer 
and  a  RAM  19  for  memorizing  various  kinds  of  data 
is  connected  with  the  controller  13. 

Next,  an  operation  under  the  condition  that  the 
paper-supplying  deck  2  is  mounted  on  the  paper- 
supplying  portion  1a  of  the  body  in  the  above 
described  paper-supplying  device  will  be  de- 
scribed.  Under  the  condition  that  the  paper-sup- 
plying  deck  2  is  not  mounted  on  the  paper-sup- 
plying  portion  1a  of  the  body  1,  in  short  the  deck- 
side  member  6a  and  the  body-side  member  6b 
constituting  the  drawer-type  connector  6  are  sepa- 

rated  from  each  other,  a  voltage  V10ut  of  the  body- 
side  member  6b  is  expressed  by  the  following 
expression: 

5  V10ut  =  5  V 

On  the  contrary,  under  the  condition  that  the 
paper-supplying  deck  2  is  mounted  on  the  paper- 
supplying  portion  1a  of  the  body  1,  in  short  the 

10  deck-side  member  6a  and  the  body-side  member 
6b  constituting  the  drawer-type  connector  6  are 
connected  with  each  other,  a  voltage  V1in  of  the 
body-side  member  6b  is  expressed  by  the  follow- 
ing  expression  (2)  on  the  basis  of  the  expression 

15  (1). 

V1IN  =  Rx/(Ri  +  Rs)  x  5  (V)  (2) 

wherein  Rx  represents  a  resistance  value  from  the 
20  sliding  tap  11a  to  a  ground-side  terminal  in  the 

variable  resistor  11;  R1  represents  a  resistance 
value  of  the  upper  limit  voltage-suppressing  resis- 
tance  16;  Rs  represents  a  total  resistance  value  of 
the  variable  resistor  1  1  . 

25  Accordingly,  under  the  condition  that  the  pa- 
per-supplying  deck  2  is  mounted  on  the  paper- 
supplying  portion  1a  of  the  body  1,  the  maximum 
value  V1inmax  of  said  voltage  V1in  of  the  body-side 
member  6b  constituting  the  drawer-type  connector 

30  6  is  expressed  by  the  following  expression  (3): 

V1INmax=  Rs  /  (R1  +  Rs)  x  5  (V)  <5  (V)  (3) 

35  That  is  to  say,  the  following  expression  (4) 
holds  good. 

V-loû VllNMAX  (4) 

40  In  short,  the  voltage  V1in  put  in  the  controller  13 
from  the  body-side  member  6b  under  the  condition 
that  the  paper-supplying  deck  2  is  mounted  on  the 
paper-supplying  portion  1a  of  the  body  1,  in  short 
the  paper-width-detecting  signal,  is  always  low  in 

45  level  as  compared  with  the  voltage  V10ut  (  =  5  V) 
put  in  said  analog  input  port  of  the  controller  13 
from  the  body-side  member  6b  under  the  condition 
that  the  paper-supplying  deck  2  is  not  mounted  on 
the  paper-supplying  portion  1a  of  the  body  1.  Thus, 

50  it  can  be  judged  in  the  controller  13  whether  the 
paper-supplying  deck  2  is  mounted  on  the  paper- 
supplying  portion  1a  of  the  body  1  or  not.  That  is 
to  say,  it  can  be  judged  when  the  voltage  put  in  the 
controller  13  from  the  body-side  member  6b  con- 

55  stituting  the  drawer-type  connector  6  has  a  value 
closer  to  5  V  that  the  paper-supplying  deck  2  is 
mounted  on  the  paper-supplying  portion  1a  of  the 
body  1  while  it  can  be  judged  when  the  voltage  put 

6 
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in  the  controller  13  from  the  body-side  member  6b 
constituting  the  drawer-type  connector  6  has  a  val- 
ue  lower  than  5  V  that  the  paper-supplying  deck  2 
is  not  mounted  on  the  paper-supplying  portion  1a 
of  the  body  1  . 

In  addition,  a  plurality  of  paper-width  standard 
data  corresponding  to  the  paper-widths  of  the  re- 
spective  typical  papers  P  for  comparing  a  paper- 
width-detecting  signal  Vin  therewith  to  judge  to 
which  paper-width  said  signal  corresponds  are  pre- 
viously  written  in  said  RAM  19  in  an  assembling 
step.  That  is  to  say,  when  said  paper  standard  data 
are  written  in,  the  paper-width-detecting  signals 
Viini,  V1in2,  -  put  in  the  controller  13  through  the 
drawer-type  connector  6  are  written  in  the  RAM  19 
as  a  data  map  shown  in  Fig.  4  in  correspondence 
to  for  example  the  respective  typical  papers,  B6, 
B5,  -  every  time  when  the  respective  typical  pa- 
pers  P  are  carried  on  the  paper-carrying  portion  3 
of  the  paper-supplying  deck  2  to  move  the  paper 
end-regulating  plates  8,  8  of  the  paper-width-setting 
mechanism  4  in  dependence  upon  the  papers  P, 
whereby  setting  the  paper-width.  Thus,  by  writing 
the  paper-width  standard  data  in  the  RAM  19  in  the 
above  described  manner,  even  in  the  case  where 
the  resistance  value  of  the  variable  resistor  11  is 
dispersed,  an  operation  that  a  semifixed  resistance 
is  connected  in  series  with  the  variable  resister  6 
and  said  semifixed  resistance  is  regulated  so  that 
the  previously  determined  voltage  corresponding  to 
the  respective  typical  papers,  in  short  the  paper- 
width-detecting  signal,  may  be  obtained  can  be 
omitted. 

Fig.  5  is  a  circuit  diagram  showing  a  second 
preferred  embodiment  of  the  first  invention.  In  a 
paper-supplying  device  according  to  this  preferred 
embodiment,  on  the  side  of  the  paper-supplying 
deck  2,  the  variable  resistor  11  and  a  lower  limit 
voltage-rising  resistance  21  used  in  place  of  the 
upper  limit  voltage-suppressing  resistance  16  in  the 
above  described  first  preferred  embodiment  are 
connected  in  series  between  the  constant-voltage 
power  source  14  and  the  ground  15,  that  is  said 
resistance  21  and  the  variable  resistor  1  1  are  con- 
nected  in  the  order  described  from  the  side  of  the 
ground  15.  On  the  other  hand,  on  the  side  of  the 
body  1,  a  pull  down  resistance  23  is  connected 
between  the  body-side  member  6b  constituting  the 
drawer-type  connector  6  and  the  ground  15  in 
place  of  the  pull  up  resistance  18  in  the  first 
preferred  embodiment.  A  resistance  value  R+  of 
said  pull  down  resistance  23  is  set  so  as  to  be 
sufficiently  large  as  compared  with  a  resistance 
value  R3  of  the  lower  limit  voltage-rising  resistance 
21  and  the  total  resistance  value  Rs  of  the  variable 
resistor  1  1  ,  that  is,  so  that  the  following  relation  (5) 
may  hold  good. 

R+  »  R3  ,  Rs  (5) 

Other  constructions  are  similar  to  those  in  the 
first  preferred  embodiment. 

5  In  this  second  preferred  embodiment,  under 
the  condition  that  the  paper-supplying  deck  2  is  not 
mounted  on  the  paper-supplying  portion  1a  of  the 
body  1,  a  voltage  V2out  of  the  body-side  member 
6b  constituting  the  drawer-type  connector  6  is  ex- 

10  pressed  by  the  following  expression: 

V20u.=  0(V) 

On  the  contrary,  under  the  condition  that  the 
15  paper-supplying  deck  2  is  mounted  on  the  paper- 

supplying  portion  1a  of  the  body  1,  a  voltage  V2in 
of  the  body-side  member  6b  is  expressed  by  the 
following  expression  (6)  on  the  basis  of  the  expres- 
sion  (5). 

20 
V2IN  =  (Rs  +  Rx)  /  (Rs  +  Rs)  x  5  (V)  (6) 

Accordingly,  under  the  condition  that  the  pa- 
per-supplying  deck  2  is  mounted  on  the  paper- 

25  supplying  portion  1a  of  the  body  1,  the  minimum 
value  V2inmin  of  said  voltage  V2in  of  the  body-side 
member  6b  is  expressed  by  the  following  expres- 
sion  (7): 

so  V2INM,n  =  Rs  /  (R3  +  Rs)  x  5  (V)  >  0  (V)  (7) 

That  is  to  say,  the  following  expression  (8) 
holds  good. 

35  V2INMAX>V2OUT  =  0  (V)  (8) 

That  is  to  say,  the  voltage  V2in  put  in  the 
controller  13  from  the  body-side  member  6b  under 
the  condition  that  the  paper-supplying  deck  2  is 

40  mounted  on  the  paper-supplying  portion  1a  of  the 
body  1,  in  short  the  paper-width-detecting  signal,  is 
always  high  in  level  as  compared  with  the  voltage 
V2out  (  =  0  V)  put  in  the  controller  13  from  the 
body-side  member  6b  under  the  condition  that  the 

45  paper-supplying  deck  2  is  not  mounted  on  the 
paper-supplying  portion  1a  of  the  body  1.  Thus,  it 
can  be  judged  in  the  controller  13  whether  the 
paper-supplying  deck  2  is  mounted  on  the  paper- 
supplying  portion  1a  of  the  body  1  or  not.  That  is 

50  to  say,  it  can  be  judged  when  the  voltage  put  in  the 
controller  13  from  the  body-side  member  6b  con- 
stituting  the  drawer-type  connector  6  has  a  value  of 
0  V  that  the  paper-supplying  deck  2  is  not  mounted 
on  the  paper-supplying  portion  1a  of  the  body  1 

55  while  it  can  be  judged  when  the  voltage  put  in  the 
controller  13  from  the  body-side  member  6b  con- 
stituting  the  drawer-type  connector  6  has  a  value 
higher  than  0  V  that  the  paper-supplying  deck  2  is 

7 



11 EP  0  597  403  A1 12 

mounted  on  the  paper-supplying  portion  1a  of  the 
body  1  . 

Next,  the  second  invention  will  be  described. 
Fig.  7  is  a  side  sectional  view  roughly  showing  a 
front  loading-type  image-forming  apparatus  to 
which  the  second  invention  is  applied.  Referring  to 
Fig.  7,  reference  numeral  31  designates  a  body  of 
said  image-forming  apparatus  of  which  paper-sup- 
plying  portion  31a  is  provided  with  a  plurality  of 
paper-supplying  decks  32  so  as  to  be  put  therein 
and  thereout  in  a  multi-stepped  manner  from  a 
front  side  of  said  body  31.  Said  paper-supplying 
decks  32  are  provided  with  a  paper-carrying  por- 
tion  33  having  a  paper-width-setting  mechanism  34 
and  a  paper-supplying  roller  35  for  supplying  said 
paper-supplying  portion  31a  of  the  body  31  with  a 
paper  P  carried  on  said  paper-carrying  portion  33 
carried  thereon.  The  body  31  is  electrically  con- 
nected  with  the  paper-supplying  decks  32  through 
a  drawer-type  connector  36.  That  is  to  say,  a  deck- 
side  member  36a  and  a  body-side  member  36b 
constituting  said  drawer-type  connector  36  are  con- 
nected  with  each  other  under  the  condition  that  the 
paper-supplying  deck  32  is  mounted  on  said  pa- 
per-supplying  portion  31a  of  the  body  31  and  sepa- 
rated  from  each  other  when  the  paper-supplying 
deck  32  is  demounted. 

Fig.  8  is  a  perspective  view  roughly  showing 
the  paper-carrying  portion  33  of  the  paper-sup- 
plying  deck  32.  Referring  to  Fig.  8,  reference  nu- 
meral  37  designates  a  paper-carrying  plate  pro- 
vided  with  a  pair  of  paper-end-regulating  plates  38, 
38  constituting  said  paper-width-setting  mechanism 
34  arranged  oppositely  and  movably  in  the  back 
and  forth  direction  before  and  behind  in  the  moving 
direction  Q  of  the  paper-supplying  deck  32.  The 
respective  paper  end-regulating  plates  38,  38  are 
provided  with  racks  39,  39  extending  in  the  back 
and  forth  direction  formed  at  lower  ends  thereof  so 
that  the  other  paper  end-regulating  plate  38  may 
move  in  an  interlocked  relation  with  a  movement  of 
one  paper  end-regulating  plate  38  by  engaging 
said  racks  39,  39  with  a  pinion  40  pivoted  below 
said  paper-carrying  plate  37. 

In  addition,  a  variable  resistor  41  is  arranged  in 
the  moving  direction  of  the  paper  end-regulating 
plate  38  below  said  paper-carrying  plate  37  and  a 
sliding  tap  41a  (refer  to  Fig.  6)  of  said  variable 
resistor  41  is  connected  with  a  lower  end  of  one 
paper  end-regulating  plate  38  through  a  connecting 
member  42,  whereby  a  resistance  value  of  the 
variable  resistor  41  is  variably  set  in  an  interlocked 
relation  with  a  movement  of  the  paper  end-regulat- 
ing  plates  38,  38,  in  short  a  width-setting  operation 
of  the  paper-width-setting  mechanism  34.  In  addi- 
tion,  a  longitudinal  size-detecting  switch  43  for  dis- 
criminating  the  typical  paper  of  centimeter-measure 
of  B4  from  that  of  B5  and  that  of  A3  from  that  of  A4 

is  arranged  in  the  downstream  side  of  the  paper- 
width-setting  mechanism  34  in  a  direction  crossing 
at  right  angles  with  said  moving  direction  Q  of  the 
paper-supplying  deck  32,  in  short  a  paper-sup- 

5  plying  direction  R. 
That  is  to  say,  under  the  condition  that  the 

typical  papers  of  B5,  A4  are  carried  on  said  paper- 
carrying  portion  33  so  that  short  sides  thereof  may 
be  parallel  with  said  paper-supplying  direction  R, 

io  rear  portions  thereof  are  not  overlapped  on  said 
switch  43,  while,  under  the  condition  that  the  typi- 
cal  papers  of  B4,  A3  are  carried  on  the  paper- 
carrying  portion  33  so  that  short  sides  (equal  to 
long  sides  of  the  typical  papers  of  B5,  A4,  respec- 

15  tively)  thereof  may  be  parallel  with  the  moving 
direction  Q,  rear  portions  thereof  are  overlapped  on 
the  switch  43.  The  switch  43  is  an  always  closed 
switch  which  is  pushed  down  by  said  rear  portions 
of  the  papers  P  carried  on  the  paper-carrying  por- 

20  tion  33  to  be  switched  off  and  switched  on  when 
not  pushed  down. 

Fig.  6  is  a  circuit  diagram  showing  an  electric 
connecting  structure  between  the  side  of  the  pa- 
per-supplying  deck  32  and  a  controller  44  consist- 

25  ing  of  a  microcomputer  included  on  the  side  of  the 
body  31.  In  this  Fig.  6,  in  order  to  simplify  a  circuit, 
the  drawer-type  connector  6  is  omitted.  Referring 
to  Fig.  6,  a  resistance  47,  the  variable  resistor  41 
and  a  resitance  48  are  connected  in  series  be- 

30  tween  a  constant-voltage  power  source  45  of  5  V 
and  a  ground  46,  that  is  said  resistance  47,  the 
variable  resistor  41  and  said  resistance  48  are 
connected  in  the  order  described  from  the  side  of 
said  constant-voltage  power  source  45,  the  switch 

35  43  being  connected  in  parallel  with  the  resistance 
48,  and  a  sliding  tap  41a  of  the  variable  resistor  41 
being  connected  with  an  analog  input  port  of  said 
controller  44.  A  resistance  value  R22  of  the  resis- 
tance  48  is  set  to  be  larger  than  a  total  resistance 

40  value  Rs2  of  the  variable  resistor  41  so  that  a  level 
of  a  voltage  put  out  from  said  sliding  tap  41a  when 
the  switch  43  is  switched  off  may  be  always  higher 
than  that  when  the  switch  43  is  switched  on. 

Next,  an  operation  of  detecting  sizes  of  the 
45  typical  papers  of  centimeter-measure  in  the  above 

described  paper-supplying  device  will  be  de- 
scribed.  In  the  case  where  the  papers  P  carried  on 
the  paper-carrying  portion  33  of  the  paper-sup- 
plying  deck  2  are  B6,  A5,  B5R,  A4R,  B5  and  A4, 

50  said  rear  portions  of  the  papers  are  not  overlapped 
on  the  switch  43,  so  that  the  switch  43  is  kept 
under  the  switched-on  condition.  Accordingly,  a 
width-direction  size-detecting  voltage  V0N2  put  out 
from  the  sliding  tap  41a  of  the  variable  resistor  41 

55  at  this  time  is  expressed  by  the  following  expres- 
sion  (9): 

V0N2  =Rx2/(Ri2+Rs2)  x  5  (V)  (9) 
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wherein  Rx2  represents  a  resistance  value  from  the 
sliding  tap  41a  to  a  ground-side  terminal  in  the 
variable  resistor  41  . 

In  this  case,  said  width-direction  size-detecting 
voltage  V0nmax2  when  Rx2  becomes  the  maximum 
value  (  =  Rs2)  is  expressed  by  the  following  expres- 
sion  (10): 

V0nmax2  =  Rs2/  (Ri  2  +  Rs2)  x  5  (V)  (1  0) 

On  the  contrary,  in  the  case  where  the  papers 
P  carried  on  the  paper-carrying  portion  33  of  the 
paper-supplying  deck  2  are  B4  and  A3,  the  rear 
portions  of  the  papers  are  overlapped  on  the  switch 
43,  so  that  the  switch  43  is  pulled  down  to  be 
switched  off.  Accordingly,  the  width-direction  size- 
detecting  voltage  V0ff2  put  out  from  the  sliding  tap 
41a  at  this  time  is  expressed  by  the  following 
expression  (11): 

VfJFF2  : 
(11) 

(Rx2  +  R22)  /  (Rl2  +Rs2  +  R22)  X  5  (V) 

In  this  case,  the  width-direction  size-detecting 
voltage  V0ffmin2  when  Rx2  becomes  the  minimum 
value  (=  0)  is  expressed  by  the  following  expres- 
sion  (12): 

V0ffmin2  =R22/  (R12  +Rs2  +  R22)  x  5  (V)  (12) 

As  above  described,  R22  is  set  to  be  larger 
than  Rs2  so  that  the  following  expression  (13)  may 
hold  good,  so  that  the  width-direction  size-detect- 
ing  voltage  V0ffb4  in  the  case  where  the  papers  P 
are  B4,  as  shown  in  Fig.  9,  is  higher  than  the  width- 
direction  size-detecting  voltage  V0na4  in  the  case 
where  the  papers  P  are  A4  and  also  the  width- 
direction  size-detecting  voltage  V0ffa3  in  the  case 
where  the  papers  P  are  A3  is  higher  than  V0na4- 

Vn 2<Vn (13) 

In  addition,  the  follwoign  relation  (14)  holds 
good  between  V0Ffb4  and  V0Ffa3- 

Vn <Vn (14) 

Thus,  the  controller  44  can  discriminate  not 
only  the  papers  of  B4  from  the  papers  of  B5  but 
also  the  papers  of  A3  from  the  papers  of  A4. 

In  addition,  although  the  case  where  the  paper- 
width-setting  mechanism  34  and  the  longitudinal 
size-detecting  switch  43  are  carried  on  the  paper- 
supplying  deck  32  was  described  in  the  above 
described  preferred  embodiment,  the  paper-sup- 
plying  device  according  to  the  present  invention 
can  be  applied  also  to  the  image-forming  apparatus 

in  which  the  paper-width-setting  mechanism  34  and 
the  longitudinal  size-detecting  switch  43  are  carried 
on  a  usual  paper-supplying  cassette  provided  with 
no  paper-supplying  roller. 

5 
Claims 

1.  A  paper-supplying  device  provided  with  a  pa- 
per-supplying  deck  having  a  paper-carrying 

10  portion  with  a  paper-width-setting  mechanism 
and  a  variable  resistor  changing  a  resistance 
value  in  an  interlocked  relation  with  said  paper- 
width-setting  mechanism  to  put  out  a  paper- 
width-detecting  voltage  in  dependence  upon 

15  said  resistance  value  adapted  to  be  put  in  and 
put  out  from  a  paper-supplying  portion  of  a 
body,  whereby  electrically  connecting  a  side  of 
said  paper-supplying  deck  with  a  side  of  said 
body  through  a  drawer-type  connector,  char- 

20  acterized  in  that  a  limit  voltage-avoiding  resis- 
tance,  which  prevents  said  paper-width-detect- 
ing  voltage  from  amounting  to  a  power  source 
voltage  even  though  said  resistance  value  of 
said  variable  resistor  became  the  maximum 

25  value,  on  said  side  of  said  paper-supplying 
deck,  is  connected  with  the  variable  resistor  in 
series,  while,  on  said  side  of  said  body,  a  pull 
up  resistance  is  connected  with  said  connector 
to  discriminate  a  voltage  in  the  connector  on 

30  the  side  of  the  body  between  a  voltage  when 
the  paper-supplying  deck  is  mounted  and  a 
voltage  when  the  paper-supplying  deck  is  not 
mounted. 

35  2.  A  paper-supplying  device  provided  with  a  pa- 
per-supplying  deck  having  a  paper-carrying 
portion  with  a  paper-width-setting  mechanism 
and  a  variable  resistor  changing  a  resistance 
value  in  an  interlocked  relation  with  said  paper- 

40  width-setting  mechanism  to  put  out  a  paper- 
width-detecting  voltage  in  dependence  upon 
said  resistance  value  adapted  to  be  put  in  and 
put  out  from  a  paper-supplying  portion  of  a 
body,  whereby  electrically  connecting  a  side  of 

45  said  paper-supplying  deck  with  a  side  of  said 
body  through  a  drawer-type  connector,  char- 
acterized  in  that  a  limit  voltage-avoiding  resis- 
tance,  which  prevents  said  paper-width-detect- 
ing  voltage  from  amounting  to  a  ground  volt- 

50  age  even  though  said  resistance  value  of  said 
variable  resistor  became  the  minimum  value, 
on  said  side  of  said  paper-supplying  deck,  is 
connected  with  the  variable  resistor  in  series, 
while,  on  said  side  of  said  body,  a  pull  down 

55  resistance  is  connected  with  said  connector  to 
discriminate  a  voltage  in  the  connector  on  the 
side  of  the  body  between  a  voltage  when  the 
paper-supplying  deck  is  mounted  and  a  volt- 

9 
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age  when  the  paper-supplying  deck  is  not 
mounted. 

A  paper-supplying  device  provided  with  a  pa- 
per-supplying  box  carrying  papers  having  a  5 
paper-width-setting  mechanism,  a  variable  re- 
sistor  changing  a  resistance  value  thereof  in  an 
interlocked  relation  with  said  paper-width-set- 
ting  mechanism  to  put  a  paper-width-detecting 
voltage  corresponding  to  said  resistance  value  10 
and  a  switch  for  use  in  a  detection  of  a  size  in 
the  longitudinal  direction  for  detecting  a  rear 
portion  of  said  papers  carried  on  said  paper- 
supplying  box,  characterized  in  that  a  resis- 
tance  larger  than  the  total  resistance  of  said  is 
variable  resistor  is  connected  in  series  with  the 
variable  resistor  and  said  switch  is  connected 
in  parallel  with  said  larger  resistance  so  that 
said  paper-width-detecting  voltage  put  out  from 
the  variable  resistor  may  be  put  in  a  controller  20 
as  a  signal  used  also  as  an  information  of  a 
size  in  the  longitudinal  direction. 

A  paper-supplying  device  as  set  forth  in  Claim 
3  wherein  the  paper-width-setting  mechanism  25 
and  said  longitudinal  size-detecting  switch  are 
carried  on  a  paper-supplying  deck. 
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