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©  Sheet  feeding  apparatus. 

©  The  present  invention  provides  a  sheet  feeding 
apparatus  comprising  a  stacking  means  for  stacking 
sheets;  a  feed  means  for  feeding  the  sheets  stacked 
in  the  stacking  means;  a  driving  means  for  generat- 
ing  rotational  forces  in  a  predetermined  direction  and 
in  an  opposite  direction  opposite  to  the  predeter- 
mined  direction;  and  a  shifting  means  for  shifting  the 
feed  means  to  a  position  where  the  feed  means 
contacts  the  sheet  stacked  in  the  stacking  means  by 
the  rotational  force  directed  toward  the  predeter- 

^   mined  direction,  and  for  separating  the  feed  means 
^from  the  sheet  stacked  in  the  stacking  means  by  the 

qq  rotational  force  directed  toward  the  opposite  direc- 
©tion.  The  shifting  means  includes  a  driving  force 
CO  transmitting  means  for  transmitting  the  rotational 

force  directed  toward  the  predetermined  direction  by 
rsa   first  predetermined  value  and  for  transmitting  the 
W  rotational  force  directed  toward  the  opposite  direc- 
Qtion  by  a  second  predetermined  value,  whereby  the 

feed  means  is  shifted  by  the  rotational  force  trans- 
mitted  by  the  driving  force  transmitting  means. 

Xerox  Copy  Centre 



EP  0  376  308  A2 

Sheet  Feeding  Apparatus 

3ACKGROUND  OF  THE  INVENTION 

=ield  of  the  Invention 

The  present  invention  relates  to  a  sheet  feed- 
ng  apparatus  adapted  to  feed  a  sheet  to  an  image 
forming  portion  of  an  image  reading  portion  of  an 
mage  processing  system  such  as  a  copying  ma- 
chine,  facsimile,  printer  and  the  like. 

Related  Background  Art 

In  conventional  sheet  feeding  apparatuses,  as  a 
driving  source  for  shifting  a  pick-up  roller  toward 
and  away  from  a  sheet,  a  solenoid  was  used  (as 
disclosed  in  the  Japanese  Patent  Laid-Open  No. 
48-96023)  or  a  cam  was  used  (as  disclosed  in  the 
Japanese  Patent  Publication  No.  62-19330). 

However,  in  the  conventional  sheet  feeding  ap- 
paratus  disclosed  in  the  above  Japanese  Patent 
Laid-Open  No.  48-96023,  another  solenoid  for  sep- 
arating  the  pick-up  roller  from  the  sheet  is  pro- 
vided,  independently  of  the  driving  source  for  rotat- 
ing  the  pick-up  roller.  On  the  other  hand,  in  the 
conventional  sheet  feeding  apparatus  disclosed  in 
the  above  Japanese  Patent  Publication  No.  62- 
19330,  clutches  are  arranged  between  the  driving 
source  and  the  pick-up  roller  and  between  the 
driving  source  and  the  cam  for  separating  the  pick- 
up  roller  from  the  sheet. 

In  either  cases,  the  conventional  apparatuses 
use  the  clutches  or  solenoids  in  order  to  ensure  the 
rotation  of  the  pick-up  roller  and  the  separation  of 
the  pick-up  roller  from  the  sheet,  and,  thus,  have 
the  following  problems: 

(1  )  the  control  is  complicated, 
(2)  the  capacity  of  the  power  source  must  be 

increased,  and 
(3)  the  construction  or  structure  is  compli- 

cated. 
The  U.S.  Patent  No.  4,262,894  and  the  Japa- 

nese  Patent  Laid-Open  No.  60-204566  disclose  a 
sheet  feeding  apparatus  wherein  a  pick-up  roller  is 
attached  to  a  pivotable  arm  and  the  pivotable  arm 
arm  is  pivoted  or  rocked  by  a  motor  through  a 
friction  clutch  so  that  the  arm  is  shifted  toward  and 
away  from  the  sheet.  In  these  conventional  sheet 
feeding  apparatuses,  the  friction  clutch  is  so  de- 
signed  that  a  required  torque  can  be  transmitted  to 
the  pick-up  roller  when  the  pick-up  roller  is  lifted 
(i.e.,  separated  from  the  sheet).  In  this  case,  how- 
ever,  when  the  pick-up  roller  is  lowered  (i.e.,  en- 
gaged  with  the  sheet),  nevertheless  a  torque  less 

than  that  required  in  the  lifting  ot  the  picK-up  roller 
is  required,  the  friction  clutch  is  slipped  by  a  more 
excessive  force  than  the  required  one  after  it  has 
contacted  the  sheet,  and,  thus,  the  driving  force  is 

5  consumed  wastefully.  Particularly,  when  a  single 
motor  is  used  for  supplying  the  driving  force  not 
only  to  lift  and  lower  the  pick-up  roller,  but  also  to 
rotate  the  pick-up  roller  and  other  rollers,  the  con- 
sumption  of  such  wasteful  driving  force  reduces  the 

w  supply  of  the  driving  power  to  other  rollers  and  also 
reduces  rotational  speeds  of  the  rollers,  thus  result- 
ing  in  the  poor  or  erroneous  feeding  of  the  sheet. 
In  order  to  avoid  this,  if  a  large  motor  is  used,  the 
overall  dimension  of  the  sheet  feeding  apparatus 

15  itself  will  be  large-sized  and  the  consumption  of 
electric  power  will  also  be  greatly  increased. 

SUMMARY  OF  THE  INVENTION 
20 

The  present  invention  aims  to  solve  the  above- 
mentioned  conventional  problems,  and,  according- 
ly,  an  object  of  the  present  invention  is  to  provide  a 
sheet  feeding  apparatus  which  has  a  simple  con- 

25  struction  and  wherein  the  control  therefor  is  simpli- 
fied  and  the  whole  load  is  small. 

Another  object  of  the  present  invention  is  to 
provide  a  sheet  feeding  apparatus  wherein  the 
number  of  driving  sources  is  minimized,  the  loss  of 

30  the  driving  force  is  reduced,  the  apparatus  itself  is 
compacted,  and  the  consumption  of  electric  power 
is  reduced. 

The  other  object  of  the  present  invention  is  to 
provide  a  sheet  feeding  apparatus  which  does  not 

35  need  the  complicated  control. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

40  Fig.  1  is  a  schematic  sectional  view  of  a 
sheet  feeding  apparatus  according  to  a  preferred 
embodiment  of  the  present  invention; 

Fig.  2  is  a  schematic  perspective  view  of  the 
sheet  feeding  apparatus  of  Fig.  1  ; 

45  Fig.  3  is  an  explanatory  view  for  explaining  a 
driving  mechanism  of  the  sheet  feeding  apparatus 
of  Fig.  1; 

Fig.  4  is  a  block  diagram  of  a  control  system 
of  the  sheet  feeding  apparatus  of  Fig.  1; 

so  Figs.  5A  and  5B  are  flow  charts  showing  an 
operation  of  the  sheet  feeding  apparatus  of  Fig.  1; 
and 

Figs.  6  to  11  are  views  showing  other  em- 
bodiments  of  the  present  invention. 

2 
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DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  present  invention  will  now  be  explained  in 
:onnection  with  embodiments  thereof  with  refer- 
snce  to  the  accompanying  drawings. 

Hereinafter,  the  present  invention  is  explained 
is  examples  that  the  invention  is  applied  to  an 
lutomatic  original  feeding  apparatus,  but  the 
resent  invention  is  not  limited  to  such  original 
eeding  apparatus,  and  can  be  applied  to  a  sheet 
eeding  apparatus  for  feeding  any  sheet. 

Fig.  1  is  a  sectional  view  of  an  automatic 
jrigtnal  feeding  apparatus,  Fig.  2  is  a  perspective 
new  of  the  original  feeding  apparatus,  and  Fig.  3 
ihows  a  driving  mechanism  for  the  original  feeding 
apparatus. 

In  Figs.  1  to  3,  the  reference  nuemral  1  de- 
lotes  an  original  to  be  fed;  2  denotes  a  motor  for 
driving  the  whole  apparatus;  3  denotes  a  belt  for 
ransmitting  a  driving  force  of  the  motor  2;  4  de- 
lotes  a  pulley;  5  denotes  a  gear  fixedly  mounted 
:oaxially  with  the  pulley  4  and  rotated  in  the  same 
direction  as  the  pulley  4;  6  denotes  a  gear  meshed 
with  the  gear  5;  7  denotes  a  friction  pad  attached 
:o  the  gear  6;  8  denotes  a  friction  link;  9  denotes  a 
spring  urging  the  friction  link  8  against  the  friction 
Dad  7;  10  denotes  a  collar  for  holding  down  the 
spring  9  and  fixed  to  one  end  of  a  shaft  11  of 
3jector  rollers,  which  can  be  rotated  by  a  driving 
:orce  from  the  gear  6. 

The  reference  numeral  22  denotes  a  driving 
shaft  which  can  be  rotated  by  the  driving  force 
from  the  pulley  4;  23  denotes  a  gear  attached  to 
the  driving  shaft  22;  24  denotes  a  gear  meshed 
with  the  gear  23;  25  denotes  a  gear  meshed  with 
the  gear  24  and  fixed  to  the  ejector  roller  shaft  1  1  ; 
and  15a,  15b  denote  one-way  clutches  each  of 
which  can  transmit  a  rotational  force  only  in  one 
direction  and  can  be  slipped  in  the  other  direction. 
These  one-way  clutches  15a,  15b  are  arranged  on 
the  ejector  roller  shaft  1  1  . 

The  reference  numeral  13  denotes  a  rocking 
shaft;  12  denotes  a  rocking  plate  attached  to  the 
rocking  shaft  13  and  engaged  by  a  projection  8a  of 
the  friction  link  8;  16  denotes  pick-up  rollers  for 
picking  up  the  original  1;  17  denotes  a  shaft  of  the 
pick-up  rollers  16;  18  denotes  arms  for  supporting 
the  pick-up  roller  shaft  17;  and  14  denotes  support 
plates  attached  to  the  rocking  shaft  13,  which  sup- 
port  plates  14  support  the  arms  18  for  up-and- 
down  movement  through  the  rocking  movement  of 
the  rocking  shaft  13. 

The  reference  numeral  26  denotes  a  pulley 
fixed  to  the  ejector  roller  shaft  11  to  be  rotated  in 
the  same  direction  as  the  gear  6;  27  denotes  a  belt 
for  transmitting  the  rotation  of  the  pulley  26  to  a 
pulley  28  which  is  connected  to  a  shaft  20  of  sheet 

feed  rollers  19  tnrougn  a  one-way  ciuicn  ioc;  <zy 
denotes  a  pulley  fixedly  mounted  on  the  feed  roller 
shaft  20;  and  30  denotes  a  belt  for  transmitting  the 
rotation  of  the  pulley  29  to  a  pulley  31  fixed  to  the 

5  pick-up  roller  shaft  17. 
The  reference  numeral  32  denotes  a  gear  fixed 

to  the  ejector  roller  shaft  11  to  be  rotated  in  the 
same  direction  as  the  shaft  1  1  ;  33  denotes  a  gear 
meshed  with  the  gear  32;  34  dentoes  a  pulley 

w  mounted  to  be  rotated  in  the  same  direction  as  the 
gear  33;  35  dentoes  a  belt  for  transmitting  the 
rotation  of  the  pulley  34  to  a  pulley  36  fixed  to  a 
transmission  shaft  37;  38  denotes  a  pulley  fixed  to 
the  transmission  shaft  37  for  transmitting  the  rota- 

75  tion  of  the  transmisstion  shaft  37  to  a  pulley  40 
through  a  belt  39,  which  pulley  40  is  fixed  to  a 
separation  driving  shaft  41;  42  denotes  a  torque 
limiter  attached  to  the  separation  driving  shaft  41, 
which  torque  limiter  acts  to  transmit  the  rotational 

20  force  of  the  separation  driving  shaft  by  a  predeter- 
mined  amount  thereof  or  less;  and  43  denotes 
reverse  rollers. 

The  reference  numeral  44  denotes  a  pulley 
attached  to  the  ejector  roller  shaft  11  to  be  rotated 

25  in  the  same  direction  as  the  shaft  1  1  ;  45  denotes  a 
belt  for  transmitting  the  rotation  of  the  pulley  44  to 
pulleys  46  fixed  to  shafts  47  of  conveying  rollers 
48;  49  denotes  ejector  rollers;  50  denotes  an  ac- 
tuator  means  for  lifting  and  lowering  the  pick-up 

30  rollers  16;  51  denotes  an  original  detecting  lever 
arranged  at  an  upstream  side  (right  in  Fig.  1  )  of  an 
original  feeding  direction  and  rotated  around  the 
rocking  shaft  13,  and  52  denotes  an  original  detect- 
ing  sensor  for  detecting  the  presence  of  the  origi- 

35  nal  1  by  detecting  the  posture  of  the  detecting 
lever  51  .  The  detecting  sensor  52  may  comprise  a 
magnetic  sensor,  a  microswitch  or  the  like. 

Next,  the  operation  of  the  automatic  original 
feeding  apparatus  according  to  the  present  inven- 

40  tion  will  be  explained. 
When  the  original  1  is  introduced  into  an  en- 

trance  A,  the  original  detecting  lever  51  fixed  to  the 
rocking  shaft  13  is  rotated  around  the  rocking  shaft 
13  by  a  pushing  force  from  the  leading  edge  of  the 

45  original,  whereby  the  original  detecting  sensor  52 
judges  that  the  original  is  present.  Consequently, 
the  motor  2  is  rotated  in  a  reverse  direction 
(direction  shown  by  the  broken  arrow  in  Fig.  2),  so 
that  the  driving  force  of  the  motor  is  transmitted  to 

■  so  the  gear  6  through  the  belt  3,  pulley  4  and  gear  5, 
and  then  is  transmitted  to  the  ejector  roller  shaft  1  1 
through  the  one-way  clutch  15a.  On  the  other  hand, 
the  driving  force  of  the  motor  2  is  also  transmitted 
from  the  pulley  4  to  the  driving  shaft  22  and  then  is 

55  transmitted  to  the  gear  25  through  the  gears  23, 
24.  However,  in  this  case,  since  the  one-way  clutch 
15b  is  slipped,  the  latter  driving  force  cannot  be 
transmitted  to  the  ejector  roller  shaft  11.  Although 

3 
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)pposite  driving  forces  are  transmitted  to  the  ejec- 
or  roller  shaft  1  1  at  both  ends  thereof,  since  there 
ire  arranged  one-way  clutches  15a,  15b  on  both 
3nds  of  the  shaft  11,  only  one  of  the  opposite 
driving  forces  is  transmitted  to  the  shaft  1  1  through 
he  one  of  the  one-way  clutches,  whereas  the  other 
driving  force  is  not  transmitted  to  the  shaft  1  1  due 
o  the  slip  of  the  other  one-way  clutch.  Accordingly, 
he  ejector  roller  shaft  11  is  rotated  always  in  one 
direction. 

When  the  motor  2  is  rotated  in  the  reverse 
direction,  the  one-way  clutch  1  5b  near  the  gear  25 
s  slipped,  whereas  the  one-way  clutch  15a  near 
tie  gear  6  is  placed  under  the  driving  force  trans- 
nitting  condition.  In  this  case,  the  conveying  rollers 
*8  are  driven  to  feed  the  original  and  the  ejector 
•oilers  49  are  driven  to  eject  the  original.  The 
■otation  of  the  gear  6  is  transmitted  through  the 
Tiction  pad  7,  friction  link  8  and  rocking  plate  12  to 
:he  rocking  shaft  13  to  lift  the  support  plates  14. 
<\fter  the  motor  2  has  been  rotated  for  a  predeter- 
mined  time  set  by  a  timer  or  by  counting  the 
number  of  pulses  of  the  pulse  motor,  the  motor  is 
stopped,  thus  establishing  an  original  feedable  con- 
dition. 

In  this  condition,  when  an  original  feeding  start 
button  80  is  depressed  or  when  a  feeding  signal  is 
given,  the  motor  2  is  rotated  in  a  normal  direction 
(direction  shown  by  the  solid  arrow  in  Fig.  2).  The 
driving  force  of  the  motor  2  is  transmitted  to  the 
rocking  shaft  13  through  the  belt  3,  pulley  4,  gears 
5,  6,  friction  pad  7,  friction  link  8  and  rocking  plate 
12  to  lower  the  support  plates  14,  thus  contacting 
the  pick-up  rollers  16  with  the  original  1.  The 
rotation  of  the  motor  2  is  also  transmitted  to  the 
sheet  feed  rollers  19  through  the  pulley  26  rotated 
in  the  same  direction  as  the  gear  6,  belt  27,  pulley 
28,  one-way  clutch  15c,  and  feed  roller  shaft  20, 
and,  further  is  transmitted  to  the  pick-up  rollers  16 
through  the  pulley  29,  belt  30,  pulley  31  and  pick- 
up  roller  shaft  17.  By  receiving  the  rotational  force 
from  the  motor  2  in  this  way,  the  pick-up  rollers  16 
are  begun  to  contact  the  original  1  and  feed  the 
same  while  rotating  in  the  original  feeding  direction. 
The  rotation  of  the  ejector  roller  shaft  1  1  is  trans- 
mitted  to  the  reverse  rollers  or  separating  rollers  43 
through  the  gears  32,  33,  pulley  34,  belt  35,  pulley 
36,  transmission  shaft  37,  pulley  38,  belt  39,  pulley 
40,  separation  driving  shaft  41  and  torque  limiter 
42.  Further,  the  rotation  of  the  ejector  roller  shaft 
11.  is  also  transmitted  to  the  conveying  rollers  48 
through  the  pulley  44,  belt  45,  pulleys  46  and 
conveying  roller  shafts  47. 

When  the  pick-up  rollers  16  are  lowered  and 
contacted  with  the  original  while  they  are  being 
rotated,  the  original  1  is  fed  to  a  separating  portion 
constituted  by  the  feed  rollers  19,  separating  rollers 
43  and  the  like.  The  original  1  separated  one  by 

one  by  the  feed  rollers  ia  ana  tne  separaung 
rollers  43  is  conveyed  by  the  conveying  rollers  48 
and  counter  rollers  53.  When  the  leading  edge  of 
the  original  rotates  an  original  tip  end  detecting 

5  lever  54  around  a  pivot  shaft  55,  an  original  tip  end 
detecting  sensor  56  is  turned  OFF,  thus  detecting 
the  tip  end  of  the  original.  The  original  tip  end 
detecting  lever  54  is  biased  by  a  spring  57  so  that 
the  free  end  of  the  lever  54  is  abutted  against  a 

o  hole  59  formed  in  an  original  guide  58. 
When  the  original  1  is  detected  by  the  original 

tip  end  detecting  sensor  56,  the  motor  2  is  rotated 
reversely,  with  the  result  that  the  belt  3,  pulley  4, 
gear  5,  gear  6,  driving  shaft  22,  gears  23,  24,  25, 

5  pulley  26,  belt  27  and  pulley  28  are  rotated  re- 
versely  (in  directions  shown  by  the  broken  arrows 
in  Figs.  1-3).  In  this  case,  since  the  one-way  clutch 
15c  mounted  on  the  feed  roller  shaft  20  is  placed 
in  the  slipped  condition,  the  driving  force  is  not 

>o  transmitted  to  the  feed  roller  shaft  20.  On  the 
ejector  roller  shaft  11,  since  the  one-way  clutch 
15b  near  the  gear  25  is  placed  under  the  slipped 
condition,  and  the  one-way  clutch  15a  near  the 
gear  6  is  placed  under  the  driving  force  transmit- 

?5  ting  condition,  the  rotational  direction  of  the  ejector 
roller  shaft  11  does  not  change  if  the  rotational 
direction  of  the  motor  2  is  changed.  Since  the 
rotational  direction  of  the  gear  6  is  reversed,  the 
driving  force  is  transmitted  to  the  rocking  shaft  13 

30  through  the  friction  pad  7,  friction  link  8,  and  rock- 
ing  plate  12  to  lift  the  support  plates  14,  thus 
separating  the  pick-up  rollers  16  from  the  original 
1. 

A  rocking  range  of  the  rocking  plate  12  is 
35  limited  by  a  stopper  21  so  that,  when  the  rocking 

plate  12  abuts  against  the  stopper  21,  the  friction 
pad  7  and  friction  link  8  are  slipped  not  to  transmit 
the  driving  force  to  the  rocking  shaft  13.  When  the 
original  1  is  detected  by  the  original  tip  end  detect- 

40  ing  sensor  56,  the  rotational  direction  of  the  motor 
is  reversed,  thereby  separating  the  pick-up  rollers 
16  from  the  original  1. 

The  separating  rollers  43  rotated  by  the  ejector 
roller  shaft  1  1  through  the  gears  32,  33,  pulley  34, 

45  belt  35,  pulley  36,  transmission  shaft  37,  pulley  38, 
belt  39,  pulley  40,  separation  driving  shaft  41  and 
torque  limiter  42,  the  conveying  rollers  48  rotated 
through  the  pulley  44,  belt  45,  pulley  46  and  con- 
veying  roller  shaft  44,  and  the  ejector  rollers  40  are 

so  rotated  in  a  given  direction,  respectively,  regardless 
of  the  rotational  direction  of  the  motor  2. 

When  a  predetermined  time  ti  is  elapsed  after 
the  motor  2  has  been  reversed,  an  image  reading 
device  100  starts  to  read  an  image  on  the  original. 

55  When  the  original  1  has  passed  the  original  tip  end 
detecting  lever  54,  this  lever  54  is  rotated  around 
the  pivot  shaft  55  by  the  spring  57,  whereby  the 
free  end  of  the  lever  is  abutted  against  the  hole  59 

4 



f  the  original  guide  58,  thereby  turning  the  original 
p  end  detecting  sensor  56  ON.  When  a  further 
redetermined  time  ti  is  elapsed,  the  reading  of 
le  image  is  completed.  After  a  time  t.2  during 
rhen  the  original  1  is  conveyed  by  the  ejector 
filers  49  and  counter  rollers  60  and  reaches  an 
jector  tray  61  has  been  elapsed,  the  motor  2  is 
topped.  Since  the  original  sensor  52  is  kept  in  On 
ondition  so  long  as  there  is  the  original  1  in  a 
upply  tray  62,  the  motor  2  is  driven  to  repeat  the 
.bove-mentioned  operation  until  there  is  no  original 

in  the  supply  tray  62  and  the  original  sensor  52 
3  turned  OFF. 

Next,  the  sequence  of  the  above  operation  will 
>e  explained  referring  to  a  block  diagram  shown  in 
:ig.  4  and  a  flow  chart  shown  in  Fig.  5.  Incidentally, 
t  Fig.  5,  the  reference  numeral  90  denotes  a 
:ontrol  circuit. 

In  a  step  S1,  if  the  original  sensor  52  is  turned 
)FF,  the  sensor  judges  the  absence  of  the  original, 
ind  the  original  feeding  operation  is  not  initiated, 
ind  the  sequence  returns  to  START.  On  the  other 
land,  if  the  original  sensor  52  is  turned  ON,  the 
sequence  goes  to  a  step  S2,  where,  if  the  original 
ip  end  detecting  sensor  56  is  turned  OFF,  it  is 
udged  that  any  original  remains  in  the  original 
eeding  path,  and  the  sequence  returns  to  the 
3TART. 

If  the  original  sensor  is  turned  ON  (presence  of 
original)  and  the  original  tip  end  detecting  sensor 
56  is  also  turned  ON  (none  of  jammed  original),  the 
sequence  goes  to  a  step  S3,  where  the  original 
eeding  operation  is  started,  and  the  motor  2  is 
otated  in  the  reverse  direction  for  a  predetermined 
ime  to  lift  the  pick-up  rollers  16.  In  a  step  S5, 
when  the  start  button  (not  shown)  is  depressed,  the 
notor  is  rotated  in  the  normal  direction  to  lower  the 
Dick-up  rollers  (in  a  step  S6),  thus  starting  the 
feeding  of  the  original.  When  the  leading  edge  of 
the  original  1  is  detected  by  the  original  tip  end 
detecting  sensor  56  (  in  a  step  S7),  the  rotational 
direction  of  the  motor  2  is  reversed  (in  a  step  S8), 
thus  lifting  the  pick-up  rollers  16  and  setting  a  timer 
1  (in  a  step  S9).  After  the  fact  that  a  predetermined 
time  ti  is  elasped  is  confirmed  by  the  timer  1  (in  a 
step  S10),  the  image  reading  device  100  starts  to 
read  the  image  on  the  original  (in  a  step  S1  1). 

After  the  trailing  edge  of  the  original  has 
passed  the  original  tip  end  detecting  lever  54,  the 
original  tip  end  detecting  sensor  56  is  turned  ON 
(in  a  step  S12),  and  a  timer  2  is  set  (in  a  step  S13). 
After  the  fact  that  a  predetermined  time  t2  is  elasp- 
ed  is  confirmed  by  the  timer  2  (in  a  step  S14),  the 
reading  of  the  image  by  means  of  the  image  read- 
ing  device  100  is  finished.  Further,  after  the  pre- 
determined  time  t.2  has  been  elasped,  the  motor  2 
is  stopped  (in  a  step  S17).  If  the  original  in  the 
sensor  52  is  turned  ON  (i.e.,  there  is  a  next  original 

in  ine  supply  iray;,  me  »cqucm,o  inunn  iv->  mo 
step  S2,  where  the  original  feeding  operation  is 
again  started,  and  this  feeding  operation  is  re- 
peated  until  the  original  sensor  52  is  turned  OFF.  If 
the  power  source  is  shut  off,  for  example,  due  to 
power  stoppage,  before  the  original  1  is  detected 
by  the  original  tip  end  detecting  sensor  56  after  the 
pick-up  rollers  16  have  been  lowered  and  the  origi- 
nal  feeding  operation  has  been  started,  the  original 

o  1  trapped  in  the  original  feeding  path  is  removed. 
When  the  power  source  is  restored  (turned  ON), 
the  sequence  returns  to  the  step  S1.  When  the 
original  1  is  introduced  into  the  entrance  A,  the 
original  1  is  detected  by  the  original  sensor  52,  the 

5  rotating  the  motor  in  the  reverse  direction  (shown 
by  the  broken  arrow  in  Fig.  2)  to  lift  the  pick-up 
rollers  16  to  fully  open  the  entrance  A,  thus  ensur- 
ing  a  smooth  insertion  of  the  original  1  . 

Incidentally,  in  the  step  S1  ,  the  absence  of  the 
o  original  is  judged,  the  sequence  returns  to  the 

START.  Further,  in  the  step  S2,  the  jamming  of  the 
original  is  detected,  the  sequence  returns  to  the 
START.  Accordingly,  until  the  jammed  original  is 
removed,  the  sequence  will  reciprocate  between 

-5  the  step  S2  and  the  START  repeatedly.  If  the 
jammed  original  is  removed,  the  sequence  goes 
from  the  step  S2  to  the  step  S3. 

In  a  step  S7a,  if  the  original  tip  end  detecting 
sensor  is  not  turned  OFF  by  a  predetermined  time 

\o  t3  after  the  motor  has  been  rotated  in  the  normal 
direction  to  start  the  feeding  of  the  original,  that  is 
to  say,  if  the  original  does  not  reach  the  original  tip 
end  detecting  sensor,  it  is  considered  to  occur  the 
jamming  of  the  original,  and  the  sequence  returns 

is  to  the  START.  Then,  the  sequence  goes  to  the 
steps  S1-S3,  thereby  lifting  the  pick-up  rollers  16, 
whereby  the  apparatus  becomes  a  waiting  con- 
dition  in  the  step  S5.  Accordingly,  by  removing  the 
jammed  original  in  the  waiting  condition,  when  the 

to  start  button  is  depressed  again,  the  routine  on  and 
after  the  step  S6  is  executed  normally  as  it  is. 

Also  in  a  step  S12a,  if  the  trailing  edge  of  the 
original  is  not  passed  through  the  original  end  tip 
detecting  sensor  by  a  predetermined  time  U  after 

45  the  motor  has  been  rotated  in  the  reverse  direction, 
it  is  considered  to  occur  the  jamming  of  the  origi- 
nal,  and  the  sequence  returns  to  the  START.  Also 
in  this  case,  the  sequence  goes  to  the  step  S2,  and 
then  is  repeated  between  the  step  S2  and  the 

so  START,  whereby  the  apparatus  becomes  a  waiting 
condition,  while  the  pick-up  rollers  16  remain  in  the 
lifted  condition. 

In  this  way,  in  the  illustrated  embodiment, 
when  the  jamming  of  the  original  occurs,  the  se- 

55  quence  always  returns  to  the  START,  and  when  the 
jammed  original  is  removed  to  restore  the  normal 
condition,  the  further  sequence  or  routine  is  ex- 
ecuted  normally.  Accordingly,  it  is  needless  to  de- 
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Dress  a  reset  button  or  to  detect  the  completion  of 
the  jamming  treatment  by  detecting  the  opening  of 
a  cover  or  guide  members. 

Further,  in  the  illustrated  embodiment,  it  is  so 
designed  that  the  presence  of  the  original  in  the 
supply  tray  62  is  always  detected  or  the  original 
being  stacked  in  the  supply  tray  62  are  always 
detected,  before  the  original  feeding  operation  is 
started,  and,  on  the  basis  of  a  detection  signal,  the 
pick-up  rollers  16  are  lifted.  Accordingly,  if  the 
apparatus  is  stopped  while  the  pick-up  rollers  16 
remain  in  the  lowered  condition,  due  to  the  abnor- 
mity  such  as  the  power  stoppage,  power  OFF  and 
the  like,  it  is  no  problem  even  when  the  originals 
remain  in  the  supply  tray  62,  or  even  when  the 
originals  are  re-stacked  or  new  originals  are 
stacked  in  the  supply  tray  62  since  as  it  is  intended 
to  supply  the  new  original  in  the  supply  tray  the 
pick-up  rollers  16  are  lifted. 

Incidentally,  it  should  be  noted  that  the  present 
invention  can  be  applied  for  feeding  transfer  papers 
to  be  copied,  print  papers  and  the  like,  other  than 
the  originals.  Therefore,  in  this  disclosure,  the  origi- 
nal,  transfer  paper,  copy  paper,  print  paper  and  the 
like  are  generically  referred  as  "sheet"  (or  "sheet 
material"). 

Next,  a  second  embodiment  of  the  present 
invention  will  be  explained. 

In  the  second  embodiment,  as  shown  in  Fig.  6, 
a  photodetector  comprising  a  light  emitter  71  and  a 
light  receiver  72  is  arranged  in  the  entrance  A,  in 
place  of  the  original  sensor  52.  In  this  case,  when 
the  original  is  introduced  into  the  entrance  A,  a 
light  path  from  the  light  emitter  71  to  the  light 
receiver  72  is  interrupted  by  the  original,  thereby 
detecting  the  presence  the  original  1  ,  whereby  the 
motor  2  is  driven. 

The  operation  of  the  sheet  feeding  apparatus 
according  to  the  second  embodiment  is  substan- 
tially  the  same  as  that  of  the  previous  or  first 
embodiment. 

According  to  the  second  embodiment,  the  fol- 
lowing  advantages  are  obtained: 

(1)  Since  the  original  detecting  means  is 
arranged  upstream  of  the  pick-up  rollers  constitut- 
ing  the  original  supplying  portion  in  the  original 
feeding  path,  and  the  automatic  original  feeding 
means  is  activated  in  response  to  the  emission  of 
the  signal  representing  the  presence  of  the  original, 
and  the  pick-up  rollers  are  separated  from  the 
original  to  fully  open  the  entrance  when  the  original 
is  introduced  into  the  entrance,  it  is  possible  to 
insert  the  original  smoothly. 

(2)  Since  the  up-and-down  movement  of  the 
pick-up  rollers  can  be  obtained  by  changing  the 
rotational  directions  of  the  motor,  it  is  possible  to 
lift  and  lower  the  pick-up  rollers  with  a  single  con- 
struction. 

(3)  Since  the  change-over  of  the  rotational 
directions  of  the  motor  can  be  effected  by  the 
original  tip  end  detecting  sensor,  it  is  possible  to 
reverse  the  motor  without  any  specific  detecting 

5  means  and  to  construct  the  apparatus  with  simple 
mechanisms. 

(4)  It  is  possible  not  only  to  change  over  the 
rotational  directions  of  the  motor  but  also  to  detect 
the  presence  of  the  original  by  a  single  detecting 

w  sensor. 
Next,  a  third  embodiment  of  the  present  inven- 

tion  will  be  explaiend. 
In  the  thied  embodiment,  as  shown  in  Fig.  7, 

the  rocking  plate  12  is  made  of  elastic  material 
75  having  a  spring  feature  so  that  the  rocking  plate  12 

itself  is  pressed  against  the  friction  pad  7.  In  this 
case,  the  friction  link  8  is  omitted.  The  rotation  of 
the  gear  6  is  transmitted  directly  from  the  friction 
pad  7  to  the  rocking  plate  12,  thus  converting  the 

20  rotational  movement  of  the  gear  6  into  a  reciprocal 
movement  of  the  rocking  plate.  The  reciprocal 
movement  of  the  rocking  plate  12  is  converted  into 
the  up-and-down  movement  of  the  pick-up  rollers 
16  through  the  rocking  shaft  13,  support  plates  14 

25  and  arm  18. 
The  operation  and  the  control  sequence  of  the 

sheet  feeding  apparatus  according  to  the  third  em- 
bodiment  are  substantially  the  same  as  those  of 
the  first  embodiment  previously  described. 

30  Next,  a  fourth  embodiment  of  the  present  in- 
vention  will  be  explained. 

Figs.  8  to  11  show  a  further  embodiment 
wherein  a  means  for  transmitting  the  driving  force 
to  the  support  plates  14  is  altered. 

35  In  Fig.  8,  the  reference  numeral  108  denotes  a 
rocking  arm  rotatably  mounted  on  the  ejector  roller 
shaft  11,  which  rocking  arm  108  is  connected  to 
the  gear  6  through  a  spring  clutch  109.  When  the 
gear  6  is  rotated  in  a  direction  I  (Fig.  8),  the  spring 

40  clutch  109  is  placed  under  a  tensioned  condition, 
thus  transmitting  the  driving  force  to  the  rocking 
arm  108.  On  the  other  hand,  when  the  gear  6  is 
rotated  in  a  direction  II  (Fig.  8),  the  spring  clutch 
109  is  placed  under  a  slacked  condition,  whereby 

45  the  spring  clutch  is  idly  driven  while  affecting  a 
slight  release  torque  to  the  rocking  arm  108. 

The  reference  numeral  13  denotes  a  rocking 
shaft  rotatably  supported  by  a  frame  of  the  appara- 
tus;  and  112  denotes  a  rocking  member  attached 

so  to  the  rocking  shaft  13.  A  pin  108a  formed  on  the 
rocking  arm  108  can  slide  while  abutting  against  an 
end  face  112a  of  the  rocking  member  112,  thus 
rocking  the  rocking  member  112.  Consequently, 
the  support  plate  14  fixed  to  the  rocking  shaft  13 

55  are  rocked. 
When  the  support  plates  14  are  rocked  to  rock 

the  arms  18,  the  pick-up  rollers  16  are  shifted 
toward  and  away  from  the  original.  In  a  position 

6 
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-here  the  pick-up  rollers  16  are  separated  from  tne 
riginal  by  rotating  the  gear  in  the  direction  I,  an 
nd  face  112b  of  the  rocking  member  112  abuts 
gainst  an  end  face  109a  of  the  spring  clutch  109, 
ius  placing  the  spring  clutch  under  the  slacked 
ondition,  whereby  the  spring  clutch  is  released 
•om  a  clutch  barrel  or  body  to  disconnect  the 
lutch.  In  this  point,  a  line  connecting  between  a 
livot  centre  of  the  rocking  arm  108  and  a  sliding 
ioint  of  the  pin  108a  formes  an  angle  of  90°  with 
sspect  to  the  end  face  112a  of  the  rocking  mem- 
ier  112. 

The  spring  clutch  109  comprises  a  first  drum 
09b  fixed  to  the  gear  6,  a  second  drum  109c  fixed 
o  the  rocking  arm  108,  and  a  coil  spring  109d 
/ound  around  the  first  and  second  drums  109b, 
09c.  When  the  gear  is  rotated  in  the  direction  I, 
he  coil  spring  109d  tightens  the  first  and  second 
Irums  109b,  109c  to  rotate  therewith,  thereby 
ransmitting  the  torque.  When  the  gear  6  is  rotated 
n  the  direction  II,  the  coil  spring  109d  is  slacked, 
ind,  thus,  the  coil  spring  contacts  the  first  and 
second  drums  only  by  the  spring  force  of  the  coil 
spring  itself,  whereby  the  coil  spring  transmits  a 
small  torque  to  the  drums  or  slips  on  the  drums. 

In  the  illustrated  embodiment,  with  the  arrange- 
nent  as  mentioned  above,  when  the  leading  edge 
)f  the  original  1  is  introduced  into  the  entrance  A, 
he  original  detecting  lever  51  attached  to  the  rock- 
ng  shaft  13  is  rotated  in  an  anti-clockwise  direc- 
ion,  whereby  the  original  sensor  52  detects  the 
presence  of  the  original,  thereby  rotating  the  pulse 
notor  2  in  the  reverse  direction  corresponding  to 
;he  direction  I.  The  rotation  of  the  pulse  motor  2  is 
ransmitted  to  the  gear  6  through  the  belt  3,  pulley 
%  and  gear  5.  By  the  spring  clutch  109  which  can 
ransmit  the  driving  force  only  in  this  direction,  the 
•otation  of  the  gear  6  is  transmitted  to  the  rocking 
arm  108,  thus  rotating  the  latter  in  a  clockwise 
direction,  whereby  the  rocking  member  112  is 
-otated  in  a  direction  where  the  support  plates  14 
fixed  to  the  rocking  shaft  13  are  lifted.  Conse- 
quently,  the  arms  18  are  also  lifted,  thus  shifting 
the  pick-up  rollers  16  supported  by  the  arms  18  to 
a  retarded  position  (position  shown  by  the  solid  line 
in  Fig.  11). 

In  this  point,  the  end  face  112b  of  the  rocking 
member  112  abuts  against  the  end  109a  of  the 
spring  clutch  109,  thus  slacking  the  spring  clutch 
109.  In  this  condition,  although  the  gear  6  having 
the  clutch  barrel  attached  thereto  continues  to 
rotate  in  the  direction  I,  an  inner  surface  the  coil 
spring  109d  slippingly  contacts  an  outer  surface  of 
the  clutch  barrel  with  a  weak  friction  force.  By  such 
slip,  the  transmission  of  the  driving  force  to  the 
rocking  arm  108  is  interrupted,  thus  maintaining  the 
retarded  position  of  hte  pick-up  rollers,  where  these 
rollers  are  separated  from  the  original,  thereby  en- 

suring  tne  original  suppnauie  uunumun. 
In  this  way,  when  the  originals  1  are  stacked  in 

the  supply  tray,  the  start  button  (not  shown)  is 
depressed.  The  control  portion  receiving  a  start 

i  signal  from  the  start  button  activates  the  pulse 
motor  2  to  rotate  the  belt  3  in  the  normal  direction 
corresponding  to  the  direction  II.  The  rotation  of  the 
pulse  motor  2  is  transmitted  to  the  gear  6  through 
the  belt  3,  pulley  4  and  gear  5.  In  this  direction  II, 

o  the  spring  clutch  109  is  idly  driven  while  transmit- 
ting  the  driving  force  of  the  gear  6  to  the  rocking 
arm  108  only  by  a  small  torque  amount.  Now,  the 
weight  of  the  pick-up  rollers  acts  on  the  rocking 
member  112  so  that  the  rocking  member  is  rotated 

5  in  the  direction  II  through  the  support  plates  14  and 
the  rocking  shaft  13.  When  the  rocking  arm  108  is 
rotated  slightly  in  the  direction  II  by  the  above- 
mentioned  small  torque  from  the  gear  6,  the  lock- 
ing  member  112  is  rocked  smoothly  until  the  pick- 

o  up  rollers  16  are  engaged  by  the  original  (shown 
by  the  two-dot  and  chain  line  in  Fig.  11). 

In  this  way,  in  the  illustrated  embodiment,  the 
lifting  of  the  pick-up  rollers  16  can  be  effected  with 
the  least  driving  force  and  the  lowering  of  the  pick- 

's  up  rollers  16  can  be  effected  by  the  small  torque  in 
the  slacked  condition  of  the  spring  clutch  109  and 
the  weight  of  the  pick-up  rollers  16  themselves. 
Accordingly,  the  load  acting  on  the  pulse  motor  2 
can  be  minimized,  and  the  loss  of  energy  can  be 

io  prevented  unlike  the  case  where  the  friction  clutch 
is  used  for  converting  the  driving  energy  into  ther- 
mal  energy. 

The  present  invention  provides  a  sheet  feeding 
apparatus  comprising  a  stacking  means  for  stack- 

?5  ing  sheets;  a  feed  means  for  feeding  the  sheets 
stacked  in  the  stacking  means;  a  driving  means  for 
generating  rotational  forces  in  a  predetermined  di- 
rection  and  in  an  opposite  direction  opposite  to  the 
predetermined  direction;  and  a  shifting  means  for 

m  shifting  the  feed  means  to  a  position  where  the 
feed  means  contacts  the  sheet  stacked  in  the 
stacking  means  by  the  rotational  force  directed 
toward  the  predetermined  direction,  and  for  sepa- 
rating  the  feed  means  from  the  sheet  stacked  in 

45  the  stacking  means  by  the  rotational  force  directed 
toward  the  opposite  direction.  The  shifting  means 
includes  a  driving  force  transmitting  means  for 
transmitting  the  rotational  force  directed  toward  the 
predetermined  direction  by  a  first  predetermined 

50  value  and  for  transmitting  the  rotational  force  di- 
rected  toward  the  opposite  direction  by  a  second 
predetermined  value,  whereby  the  feed  means  is 
shifted  by  the  rotational  force  transmitted  by  the 
driving  force  transmitting  means. 

55 

Claims 
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1  .  A  sheet  feeding  apparatus  comprising: 
i  stacking  means  for  stacking  sheets; 
i  feed  means  for  feeding  the  sheets  stacked  in 
said  stacking  means; 
a  driving  means  for  generating  rotational  forces  in  a 
predetermined  direction  and  in  an  opposite  direc- 
ion  opposite  to  said  predetermined  direction;  and, 
a  shifting  means  for  shifting  said  feed  means  to  a 
josition  where  said  feed  means  contacts  the  sheet 
stacked  in  said  stacking  means  by  said  rotational 
dree  directed  toward  said  predetermined  direction, 
and  for  separating  said  feed  means  from  the  sheet 
stacked  in  said  stacking  means  by  said  rotational 
:orce  directed  toward  said  opposite  direction,  said 
shifting  means  including  a  driving  force  transmitting 
neans  for  transmitting  said  rotational  force  directed 
:oward  said  predetermined  direction  by  a  first  pre- 
determined  value  and  for  transmitting  said  rota- 
:ional  force  directed  toward  said  opposite  direction 
Dy  a  second  predetermined  value,  whereby  said 
feed  means  is  shifted  by  the  rotational  force  trans- 
mitted  by  said  driving  force  transmitting  means. 

2.  A  sheet  feeding  apparatus  according  to 
;laim  1,  wherein  said  feed  means  comprises  a 
rotary  member  for  applying  a  feeding  force  to  said 
sheet  while  contacting  said  sheet. 

3.  A  sheet  feeding  apparatus  according  to 
claim  1,  wherein  said  shifting  means  comprises  a 
rocking  member  rockable  around  one  end  thereof 
and  having  the  other  end  supporting  said  feed 
means. 

4.  A  sheet  feeding  apparatus  according  to 
claim  1,  wherein  said  driving  force  transmitting 
means  comprises  a  first  rotary  member  connected 
to  said  driving  means,  a  second  rotary  member, 
and  a  coil  spring  wound  around  said  first  and 
second  rotary  members,  said  coil  spring  tightening 
said  first  and  second  rotary  members  when  the 
rotational  force  of  said  driving  means  directed  to- 
ward  said  opposite  direction  is  transmitted  and 
being  slackened  when  the  rotational  force  of  said 
driving  means  directed  toward  said  predetermined 
direction. 

5.  A  sheet  feeding  apparatus  according  to 
claim  1  ,  further  including  a  means  for  releasing  the 
transmission  of  said  rotational  force  directed  toward 
said  opposite  direction. 

6.  A  sheet  feeding  apparatus  according  to 
claim  1,  further  including  a  second  driving  force 
transmitting  means  for  transmitting  only  the  rota- 
tional  force  of  said  driving  means  directed  toward 
said  predetermined  direction  to  said  feed  means. 

7.  A  sheet  feeding  apparatus  comprising: 
a  stacking  means  for  stacking  sheets; 
a  feed  means  for  feeding  the  sheets  stacked  in 
said  stacking  means; 
a  shifting  means  for  shifting  said  feed  means  be- 
tween  a  first  position  where  said  feed  means  con- 

tacts  the  sheet  stacked  in  said  stacking  means  ana 
a  second  position  where  said  feed  means  is  sepa- 
rated  from  the  sheet; 
a  detecting  means  for  detecting  the  fact  that  the 

5  sheet  is  being  stacked  in  said  stacking  means;  and 
a  control  means  for  controlling  said  shifting  means 
to  shift  said  feed  means  to  said  second  position,  on 
the  basis  of  the  detection  of  said  detecting  means. 

8.  A  sheet  feeding  apparatus  according  to 
<o  claim  7,  wherein  said  feed  means  comprises  a 

rotary  member  for  applying  a  feeding  force  to  said 
sheet  while  contacting  said  sheet. 

9.  A  sheet  feeding  apparatus  according  to 
claim  7,  wherein  said  detecting  means  detects  pas- 

15  sage  of  the  sheet  in  a  sheet  path  through  which  the 
sheet  to  be  stacked  is  passed. 

10.  A  sheet  feeding  apparatus  according  to 
claim  7,  wherein  said  control  means  permits  the 
feeding  of  the  sheet  by  means  of  said  feed  means, 

?o  only  after  said  feed  means  has  been  shifted  to  said 
second  position  on  the  basis  of  the  detection  of 
said  detecting  means. 

11.  A  sheet  feeding  apparatus  according  to 
claim  7,  wherein  said  detecting  means  detects  the 

?5  sheet  being  stacked  in  said  stacking  means. 
12.  A  sheet  feeding  apparatus  comprising: 

a  stacking  means  for  stacking  sheets; 
a  feed  means  for  feeding  the  sheets  stacked  in 
said  stacking  means; 

30  a  driving  means  for  generating  rotational  forces  in  a 
predetermined  direction  and  in  an  opposite  direc- 
tion  opposite  to  said  predetermined  direction;  and, 
a  shifting  means  for  shifting  said  feed  means  to  a 
position  where  said  feed  means  contacts  the  sheet 

35  stacked  in  said  stacking  means  by  said  rotational 
force  directed  toward  said  predetermined  direction, 
and  for  shifting  said  feed  means  to  a  second  posi- 
tion  where  said  feed  means  are  separated  from  the 
sheet  stacked  in  said  stacking  means  by  said  rota- 

40  tional  force  directed  toward  said  opposite  direction; 
a  detecting  means  for  detecting  the  fact  that  the 
sheet  is  being  stacked  in  said  stacking  means;  and 
a  control  means  for  controlling  said  shifting  means 
to  shift  said  feed  means  to  said  second  position,  on 

45  the  basis  of  the  detection  of  said  detecting  means. 
13.  A  sheet  feeding  apparatus  according  to 

claim  12,  wherein  said  feed  means  comprises  a 
rotary  member  for  applying  a  feeding  force  to  said 
sheet  while  contacting  said  sheet. 

so  14.  A  sheet  feeding  apparatus  according  to 
claim  12,  wherein  said  detecting  means  detects 
passage  of  the  sheet  in  a  sheet  path  through  which 
the  sheet  to  be  stacked  is  passed. 

15.  A  sheet  feeding  apparatus  according  to 
55  claim  12,  wherein  said  control  means  permits  the 

feeding  of  the  sheet  by  means  of  said  feed  means, 
only  after  said  feed  means  has  been  shifted  to  said 
second  position  on  the  basis  of  the  detection  of 

8 
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said  detecting  means. 
16.  A  sheet  feeding  apparatus  according  to 

;laim  12,  wherein  said  detecting  means  detects  the 
sheet  being  stacked  in  said  stacking  means. 

17.  A  sheet  feeding  apparatus  comprising: 
i  stacking  member  for  stacking  sheets; 
i  feeding  rotary  member  for  feeding  the  sheets 
stacked  in  said  stacking  member; 
i  driving  means  for  generating  rotational  torques  in 
i  predetermined  direction  and  in  an  opopsite  direc- 
ion  opposite  to  said  predetermined  direction; 
i  transmitting  means  for  transmitting  the  torque  of 
said  driving  means; 
i  shifting  means  for  shifting  said  feeding  rotary 
nember  to  a  position  where  said  feeding  rotary 
nember  contacts  the  sheet  stacked  in  said  stack- 
ng  member  by  said  torque  directed  toward  said 
^redetermined  direction,  and  for  shifting  said  feed- 
ng  rotary  member  to  a  position  where  said  feeding 
■otary  member  are  separated  from  the  sheet 
stacked  in  said  stacking  member  by  said  torque 
directed  toward  said  opposite  direction;  and 
said  shifting  means  including  a  mechanism  for  re- 
rjurating  the  magnitude  of  the  torque  to  be  trans- 
mitted,  when  said  torque  directed  toward  said  op- 
Dosite  direction  is  transmitted. 

18.  A  sheet  feeding  apparatus  according  to 
;laim  17,  wherein  said  shifting  means  comprises  a 
-ocking  member  rockable  around  one  end  thereof 
and  having  the  other  end  supporting  said  feeding 
'otary  member. 

19.  A  sheet  feeding  apparatus  according  to 
;laim  17,  wherein  said  transmitting  means  com- 
prises  a  first  rotary  member  connected  to  said 
driving  means,  a  second  rotary  member,  and  a  coil 
spring  wound  around  said  first  and  second  rotary 
members,  said  coil  spring  tightening  said  first  and 
second  rotary  members  when  the  torque  of  said 
driving  means  directed  toward  said  opposite  direc- 
tion  is  transmitted  and  being  slackened  when  the 
torque  of  said  driving  means  directed  toward  said 
predetermined  direction. 

20.  A  sheet  feeding  apparatus  according  to 
claim  17,  further  including  a  means  for  releasing 
the  transmission  of  said  torque  directed  toward 
said  opposite  direction. 

21.  A  sheet  feeding  apparatus  according  to 
claim  17,  further  including  a  second  transmitting 
means  for  transmitting  only  the  torque  of  said  driv- 
ing  means  directed  toward  said  predetermined  di- 
rection  to  said  feeding  rotary  member. 

22.  An  image  reading  apparatus  comprising: 
a  stacking  member  for  stacking  sheets; 
a  feeding  rotary  member  for  feeding  the  sheets 
stacked  in  said  stacking  member; 
an  image  reading  means  for  an  image  on  said 
sheet  fed  by  said  feeding  rotary  member; 
a  driving  means  for  generating  rotational  torques  in 

a  predetermined  direction  ana  in  an  opposite  airec- 
tion  opposite  to  said  predetermined  direction; 
a  transmitting  means  for  transmitting  the  torque  of 
said  driving  means; 

i  a  shifting  means  for  shifting  said  feeding  rotary 
member  to  a  position  where  said  feeding  rotary 
member  contacts  the  sheet  stacked  in  said  stack- 
ing  member  by  said  torque  directed  toward  said 
predetermined  direction,  and  for  shifting  said  feed- 

o  ing  rotary  member  to  a  position  where  said  feeding 
rotary  member  are  separated  from  the  sheet 
stacked  in  said  stacking  member  by  said  torque 
directed  toward  said  opposite  direction;  and 
said  transmitting  means  including  a  mechanism  for 

5  regurating  the  magnitude  of  the  torque  to  be  trans- 
mitted,  when  said  torque  directed  toward  said  op- 
posite  direction  is  transmitted. 
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