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©  A  driving  device  for  a  rotational  photoreceptor 
drum  for  use  in  an  image  forming  machine,  in  which 
a  rotational  drive  from  a  motor  is  supplied  through  a 
gear  train  to  the  axial  shaft  of  the  drum.  The  shaft  is 
connected  to  the  drum  only  at  the  side  farthest  from 
the  gear  train.  An  inertia  member  is  provided  within 
the  drum.  A  rotational  member  having  a  rotational 
resistance  is  brought  in  contact  with  a  non-image 
region  of  the  drum. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  image  for- 
ming  output  apparatus  such  as  a  digital  color  copy- 
ing  apparatus,  a  digital  color  printer,  and  the  like  to 
which  an  electrophotographic  process  is  applied. 

In  a  copying  apparatus  or  printer  to  which  an 
electrophotographic  process  is  applied,  an  image  is 
formed  in  the  following  manner:  a  rotating  cylin- 
drical  photoreceptor  or  a  belt-shaped  photoreceptor 
is  rotated  and  electrostatic  latent  images  are 
formed  thereon  successively;  black  toner  and  other 
color  toners,  in  the  case  of  color  image  formation, 
are  adhered  to  the  electrostatic  latent  images 
formed  as  described  above  for  development;  and 
they  are  transferred  onto  a  recording  sheet,  thus, 
the  image  is  obtained.  In  this  specification,  the 
photoreceptor  drum  in  the  image  output  apparatus 
and  a  driving  roller  for  the  belt-shaped  photorecep- 
tor  are  referred  to  as  a  rotational  body.  When  the 
rotational  speed  of  the  photoreceptor  drum  is  var- 
ied  for  some  reasons,  jittering  or  an  uneven  image 
is  caused  in  the  outputted  image.  These  phenom- 
ena  have  remarkably  appeared  especially  in  the 
digital  system  electrophotographic  technology  em- 
ploying  scanning  by  means  of  a  semiconductor 
laser  for  writing  images  on  a  photoreceptor.  Fluc- 
tuation  in  rotational  speed  of  the  photoreceptor  has 
caused  speed  fluctuation  of  a  writing  system  in  the 
subsidiary  scanning  direction  to  create  a  slight 
variation  in  the  distance  between  writing  lines,  con- 
tributing  to  the  remarkable  deteriorations  of  the 
image  quality. 

Conventionally,  when  designing  the  driving 
system  for  use  in  a  copying  apparatus  or  a  printer, 
the  main  consideration  is  that  the  objects  driven  by 
the  driving  device  are  appropriately  located  in  the 
allowable  space,  while  satisfying  the  values  of  the 
line  speed  or  number  of  revolutions  introduced 
from  the  product  specification.  That  is,  the  follow- 
ing  are  main  concerns:  the  method  by  which  the 
driving  power  is  transmitted  from  a  driving  power 
source  to  a  driven  object;  and  mechanical  elements 
for  power  transmission.  Accordingly,  when  jittering 
and  rotational  fluctuation  are  caused  in  the  product, 
the  cause  is  investigated,  and  one  or  more  of  the 
following  countermeasures  are  considered:  a  bear- 
ing  of  a  drive  shaft  of  the  photoreceptor  is  replaced 
with  one  made  of  sintered  metal;  a  flywheel  is 
connected  with  the  drive  shaft  of  the  photoreceptor; 
a  brake,  in  which  a  spring  is  combined  with  a 
friction  material,  is  provided  on  the  rotary  shaft  of 
the  photoreceptor  drum;  the  accuracy  of  a  gear  is 
enhanced;  or  a  helical  gear  with  various  kinds  of 
torsion  angles  is  provided. 

However,  in  the  development  of  a  digital  type 
image  output  apparatus,  strict  reproducibility  of  a 
one  dot  line  written  by  a  laser  beam  is  required 

with  an  improvement  of  the  apparatus  performance, 
and  accuracy  required  on  the  driving  system  has 
rapidly  become  strict.  The  accuracy  required  is  a 
level  at  which  the  uniformity  of  laser  writing  in  the 

5  subsidiary  scanning  direction  is  assured  in  relation 
to  the  visible  sensitivity  of  the  visual  system.  In 
order  to  accomplish  this  accuracy,  it  is  mostly 
necessary  to  make  the  photoreceptor  driving  sys- 
tem  highly  accurate.  The  main  factor  of  the  rota- 

io  tional  fluctuation  of  the  driving  system  is  the  follow- 
ing:  the  rotational  fluctuation  per  one  rotation  of  the 
rotating  shaft  of  a  motor  is  large,  and  absolute 
values  of  fluctuation  components  per  one  rotation 
of  a  gear  and  per  one  tooth  of  a  gear  are  large;  and 

75  fluctuation  components  and  their  higher  harmonic 
wave  components  cause  a  resonance  phenomenon 
in  relation  to  the  proper  oscillation  frequency  of  the 
driving  system. 

Fig.  14  shows  the  power  spectrum  of  speed 
20  fluctuation  of  conventional  apparatuses.  In  Fig.  14, 

fluctuation  components  of  a  gear  according  to  the 
line  speed  proper  to  the  apparatus  are  176  Hz  in 
the  case  of  a  gear  directly  coupled  to  the  motor,  64 
Hz  in  the  case  of  a  second  shaft,  and  25  Hz  in  the 

25  case  of  a  gear  directly  coupled  to  a  drum,  and  in 
this  case,  a  higher  harmonic  wave  component  of  50 
Hz  is  shown.  Further,  a  component  of  a  rotation  of 
the  gear  directly  coupled  to  the  motor  is  22  Hz, 
and  its  higher  harmonic  wave  component  of  44  Hz 

30  is  shown  in  the  drawing. 
Fig.  15  shows  an  example  in  which  a  transfer 

function  for  obtaining  numerically  the  proper  os- 
cillation  frequency  of  the  driving  system  was  mea- 
sured.  In  this  case,  the  measurement  was  con- 

35  ducted  in  the  following  way:  an  output  of  an  impact 
excitation  hammer,  and  an  output  of  a  piezoelectric 
type  pick-up  sensor,  provided  to  one  end  of  a 
photoreceptor  drum  in  order  to  measure  the  fluc- 
tuation  of  the  acceleration  in  the  rotation  direction, 

40  were  connected  with  a  dual  channel  type  FFT 
analyser;  and  a  Fourier  spectrum  ratio  was  ob- 
tained.  From  Fig.  15,  the  following  can  be  found:  a 
peak  of  the  proper  oscillation  frequency  is  near  45 
Hz;  and  high  level  areas  of  the  transfer  function  are 

45  spread  to  cover  the  range  of  30  to  60  Hz. 
Fig.  16  shows  superimposition  of  the  fluctu- 

ation  component  spectrum  and  the  transfer  func- 
tion.  In  the  driving  system,  it  can  be  found  from  the 
drawing  that  a  peak  of  the  transfer  function  and  the 

50  position  of  a  frequency  area,  to  which  the  fluc- 
tuation  component  and  its  second  harmonics  be- 
long,  are  overlapped.  That  is,  it  is  found  that  the 
driving  system  amplifies  the  fluctuation  compo- 
nents  (resonance  is  caused). 

55  Actually,  when  measurement  data  from  three 
apparatuses  each  having  the  present  driving  sys- 
tems  were  investigated,  the  fluctuation  of  rotation  of 
the  photoreceptor  showed  values  of  5  to  8  %. 
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In  order  to  solve  the  foregoing  problems,  in  the 
present  invention,  decrease  of  the  speed  fluctuation 
of  a  motor  and  a  gear  was  taken  as  a  an  assump- 
tion.  Further,  in  addition  to  that,  a  driving  device  for 
a  rotational  body  was  constituted  as  follows,  with 
the  transmission  of  the  fluctuation  component  in 
the  driving  power  transmission  system,  and  the 
concept  of  the  transfer  function,  resonance  and 
proper  oscillation  frequency  as  well  as  a  method  to 
reduce  the  transmitted  fluctuation,  all  taken  into 
consideration. 

At  first,  in  order  to  prevent  the  resonance  of  the 
driving  system  for  the  rotational  body,  matching  of 
the  proper  oscillation  frequency  of  the  driving  sys- 
tem  with  the  frequency  of  the  fluctuation  compo- 
nent  transmitted  to  the  driving  system  was  avoided. 
Generally,  the  proper  oscillation  frequency  o>  is 
expressed  by  the  following  equation. 

[Equation  1] 

In  the  equation,  K  indicates  the  torsional  rigid- 
ity  of  the  driving  system,  and  I  indicates  its  mo- 
ment  of  inertia.  In  order  to  prevent  the  resonance, 
the  value  of  o>  can  be  changed  by  changing  the 
value  of  K  or  I.  In  order  to  prevent  the  resonance, 
the  value  of  o>  may  either  be  larger  or  smaller  with 
respect  to  the  fluctuation  component  of  the  driving 
system.  In  order  to  make  the  value  of  o>  larger,  the 
value  of  K  is  increased  or  the  value  of  I  is  de- 
creased.  On  the  other  hand,  in  order  to  make  the 
value  of  oi  smaller,  the  value  of  I  is  increased  or  the 
value  of  K  is  decreased. 

With  respect  to  the  driving  system  having  data 
shown  in  Fig.  14,  Fig.  17  and  Fig.  18  show  the 
power  spectrum  of  the  rotational  fluctuation  and  the 
actually  measured  value  of  the  transfer  function  of 
the  driving  system  in  the  case  where  the  proper 
oscillation  frequency  is  changed  to  a  larger  value 
and  a  smaller  value  by  changing  the  structure  of 
the  driving  system,  wherein  data  are  overlapped  in 
the  same  manner  as  that  in  Fig.  16.  Fig.  19  shows 
the  comparison  of  peak  values  of  the  transfer  func- 
tion  of  the  foregoing  three  driving  systems.  In  Fig. 
17,  when  the  structure  of  the  driving  system  is 
changed  for  decreasing  the  rigidity,  the  value  of  K, 
which  is  the  torsional  rigidity  of  the  driving  system, 
is  decreased.  When  the  data  shown  in  Figs.  17,  18 
and  19  are  compared  with  each  other,  the  transfer 
function  is  decreased  together  with  a  change  of  the 
number  of  the  proper  oscillation  in  the  case  where 
the  structure  is  changed  in  order  to  reduce  the 

torsional  rigidity  K  of  the  driving  system  so  that  the 
proper  oscillation  frequency  is  changed  to  a  lower 
frequency  side,  wherein  the  proper  oscillation  fre- 
quency  is  changed  in  order  to  prevent  the  reso- 

5  nance.  It  is  considered  that  the  foregoing  effect  can 
be  obtained  in  the  following  manner:  when  the 
structure  is  changed  in  order  to  change  the  proper 
oscillation  frequency,  the  attenuation  coefficient  is 
increased  due  to  the  change  to  the  flexible  struc- 

io  ture;  and  the  structure  is  changed  so  that  the 
rotational  fluctuation  is  absorbed  in  the  driving  sys- 
tem  itself.  From  above  effects,  the  following  is 
found:  when  the  structure  is  changed  in  order  to 
reduce  the  torsional  rigidity  K  of  the  driving  system 

is  in  the  case  where  the  proper  oscillation  frequency 
is  changed  in  order  to  prevent  the  resonance,  the 
value  of  transfer  gain  of  the  fluctuation  of  the 
rotational  speed  is  changed;  and  this  is  advanta- 
geous  and  effective  in  that  the  fluctuation  of  the 

20  speed  of  the  driving  system  is  decreased.  On  the 
other  hand,  when  the  structure  is  changed  in  order 
to  reduce  the  rigidity  K,  the  fluctuation  of  the  speed 
is  hardly  absorbed  in  the  case  where  force  is 
instantaneously  applied  when  a  cleaning  blade  or 

25  the  like,  for  example,  is  brought  into  contact  with  a 
member  of  the  system,  so  that  the  above  influence 
remains  on  the  image  for  a  long  period  of  time. 

In  an  image  output  apparatuses,  especially  in 
digital  type  image  output  apparatuses  in  which  an 

30  image  writing  operation  onto  the  photoreceptor  is 
conducted  by  a  laser  beam,  an  image  with  high 
quality  can  not  be  obtained  when  the  rotational 
body  is  not  rotated  constantly  at  a  predetermined 
speed.  When  the  rotational  speed  is  changed,  dis- 

35  tance  between  scanning  lines  of  the  laser  beam  is 
different  at  each  position,  so  that  ununiform  image 
density  is  generated.  Further,  in  the  case  of  a  color 
image,  colors,  generally  yellow,  magenta,  cyan, 
and  black  toners  are  superimposed,  and  therefore 

40  the  color  toner  balance  is  lost  and  the  color  repro- 
ducibility  is  lowered. 

However,  when  the  impulsive  force  is  applied 
to  the  rotational  body  of  an  image  output  appara- 
tus,  for  example,  a  cleaning  blade,  which  is  used 

45  for  wiping-off  toners  adhering  to  the  photoreceptor 
surface,  is  sometimes  brought  into  contact  with  the 
photoreceptor  surface,  upon  which  the  periodical 
fluctuation  of  the  rotational  speed  of  the  rotational 
body  is  generated.  Further,  the  speed  fluctuation 

50  remains  for  a  long  period  of  time,  a  long  period  of 
time  is  necessary  for  eliminating  the  speed  fluc- 
tuation,  and  the  image  is  largely  disturbed  during 
the  time,  which  is  a  problem. 

55  SUMMARY  OF  THE  INVENTION 

As  a  result  of  the  foregoing,  the  first  embodi- 
ment  of  the  present  invention  is  constituted  as 
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follows:  the  rotational  body  is  connected  with  a 
driving  shaft  at  a  position  which  is  far  from  the 
driving  transmission  system;  a  load  having  large 
inertia  is  provided  in  the  rotational  body  so  that  the 
proper  oscillation  frequency  of  the  rotational  body 
is  lowered;  and  a  rotational  member  having  rota- 
tional  resistance  is  brought  into  contact  with  a  non- 
image  portion,  that  is,  the  portion  which  is  not 
concerned  with  image  formation  on  the  rotational 
body. 

The  proper  oscillation  frequency  can  be  sepa- 
rated  from  the  frequency  of  the  fluctuation  compo- 
nent,  and  the  resonance  of  the  driving  system  of 
the  rotational  body  can  be  prevented  so  that  the 
speed  fluctuation  of  the  rotational  body  is  de- 
creased,  due  to  the  following  reasons:  the  effective 
length  of  the  driving  shaft  is  long  because  the 
driving  shaft  is  connected  with  the  rotational  body 
at  a  position  which  is  far  from  the  driving  transmis- 
sion  system;  rigidity  K  of  a  portion  beyond  the 
drive  gear  is  actually  decreased;  moment  of  inertia 
I  is  increased  because  a  load  providing  large  inertia 
is  provided  to  the  rotational  body,  and  therefore  the 
proper  oscillation  frequency  is  decreased;  and 
thereby  the  proper  oscillation  frequency  of  the  driv- 
ing  system  of  the  rotational  body  shown  by  Equa- 
tion  1  is  decreased.  Further,  rigidity  K  of  the  driving 
system  of  the  rotational  body  is  practically  lowered, 
therefore  the  structure  can  be  made  flexible,  the 
transfer  gain  of  the  driving  system  of  the  rotational 
body  is  decreased,  and  thereby  a  speed  fluctuation 
level  of  the  rotational  body  can  be  decreased. 
Further,  since  the  rotational  member  having  rota- 
tional  resistance  is  in  contact  with  the  non-image 
portion  of  the  rotational  body,  the  speed  fluctuation 
of  the  rotational  body  can  be  rapidly  absorbed,  and 
thereby  the  quality  of  outputted  images  can  be 
greatly  improved.  Further,  the  device  can  be  made 
smaller,  the  cost  is  decreased,  and  the  reliability  of 
the  entire  system  can  be  increased. 

The  second  embodiment  of  the  present  inven- 
tion  is  constituted  in  the  following  manner:  in  order 
to  rapidly  absorb  the  speed  fluctuation  caused  by 
the  impulsive  force  described  above,  to  maintain 
the  speed  constant,  and  thereby  to  improve  the 
image  quality,  a  rotational  member  having  rota- 
tional  resistance  is  caused  to  be  in  contact  with  the 
non-image  portion,  that  is,  a  corner  portion  which  is 
not  directly  concerned  with  image  formation,  or  the 
side  surface  of  the  rotational  body  so  that  sliding 
resistance  is  given  to  the  rotational  body. 

When  the  rotational  member  having  rotational 
resistance  is  contacted  with  the  rotational  body,  a 
attenuation  coefficient  is  increased,  stabilization 
time  of  impulsive  load  variation  such  as  pressure 
contact  or  release  of  a  cleaning  blade  can  be 
reduced,  and  thereby  the  oscillation  can  be  rapidly 
absorbed.  Due  to  the  foregoing,  the  speed  fluc- 

tuation  of  the  rotational  body  caused  when  the  load 
is  varied,  is  decreased,  and  therefore,  the  image 
quality  is  greatly  improved.  Further  the  apparatus 
can  be  made  compact,  the  cost  is  lowered,  and 

5  further,  reliability  of  the  entire  system  can  be  in- 
creased. 

The  third  embodiment  of  the  present  invention 
is  constituted  in  the  following  manner:  in  order  to 
rapidly  absorb  the  speed  fluctuation  caused  by  the 

io  foregoing  impulsive  force,  to  maintain  the  constant 
speed,  and  thereby  to  improve  the  image  quality,  a 
blade  made  of  rubber  or  a  pad  made  of  non  woven 
fabric  is  caused  to  be  in  contact  with  non-image 
portion  of  the  rotational  body,  that  is,  a  corner 

is  portion  which  is  not  directly  concerned  with  image 
formation,  or  the  side  surface  of  the  rotational  body 
so  that  sliding  resistance  is  given  to  the  rotational 
body. 

When  a  blade  or  a  pad  is  caused  to  be  in 
20  contact  with  the  rotational  body,  the  stabilization 

time  for  impulsive  load  variation  such  as  pressure 
contact  or  release  of  a  cleaning  blade  can  be 
reduced,  and  the  oscillation  can  be  rapidly  ab- 
sorbed.  As  a  result  of  the  foregoing,  the  speed 

25  fluctuation  of  the  rotational  body  caused  when  the 
load  is  varied,  is  decreased,  and  the  image  quality 
can  be  greatly  improved.  Further,  the  apparatus 
can  be  made  compact,  the  cost  can  be  lowered, 
and  further,  reliability  of  the  entire  system  can  be 

30  increased. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  sectional  view  showing  an  example 
35  of  a  photoreceptor  drum  of  the  present  invention. 

Fig.  2  is  a  perspective  view  showing  an  entire 
driving  system  of  a  rotational  body  of  the  present 
invention. 

Fig.  3  is  a  sectional  view  showing  a  rotational 
40  member  of  the  present  invention. 

Fig.  4  is  a  sectional  view  showing  another 
example  of  the  photoreceptor  drum  of  the  present 
invention. 

Fig.  5  is  a  graph  showing  attenuation  condition 
45  of  oscillation. 

Fig.  6  is  a  graph  showing  attenuation  condition 
of  oscillation. 

Fig.  7  is  a  graph  showing  attenuation  condition 
of  oscillation. 

50  Fig.  8  is  a  graph  showing  attenuation  condition 
of  oscillation. 

Fig.  9  is  a  sectional  view  showing  another 
example  of  the  rotational  member. 

Fig.  10  is  a  sectional  view  showing  yet  another 
55  example  of  the  rotational  member. 

Fig.  11  is  a  sectional  view  showing  another 
section  of  the  example  shown  in  Fig.  10. 

4 
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Fig.  12  is  a  schematic  view  showing  an  elec- 
trophotographic  image  output  apparatus  according 
to  the  present  invention. 

Fig.  13  is  a  schematic  view  showing  an  elec- 
trophotographic  image  output  apparatus  according 
to  the  present  invention. 

Fig.  14  is  a  graph  showing  speed  fluctuation  of 
a  conventional  photoreceptor  drum. 

Fig.  15  is  a  graph  showing  transfer  function  of 
a  conventional  driving  system  of  a  photoreceptor. 

Fig.  16  is  a  graph  in  which  a  graph  of  speed 
fluctuation  power  spectrum  of  a  conventional 
photoreceptor  is  shown  together  with  that  of  trans- 
fer  function  of  the  driving  system  of  the 
photoreceptor. 

Fig.  17  is  a  graph  in  which  a  graph  of  speed 
fluctuation  power  spectrum  of  a  photoreceptor  is 
shown  together  with  that  of  transfer  function  of  the 
driving  system  of  the  photoreceptor  when  the  prop- 
er  oscillation  frequency  is  increased. 

Fig.  18  is  a  graph  in  which  a  graph  of  speed 
fluctuation  power  spectrum  of  a  photoreceptor  is 
shown  together  with  that  of  transfer  function  of  the 
driving  system  of  the  photoreceptor  when  the  prop- 
er  oscillation  frequency  is  decreased. 

Fig.  19  is  a  graph  showing  a  peak  value  of  the 
transfer  function  of  each  driving  system. 

Fig.  20  is  a  sectional  view  showing  yet  another 
example  of  the  photoreceptor  drum  of  the  present 
invention. 

Fig.  21  is  a  sectional  view  showing  yet  another 
example  of  the  photoreceptor  drum  of  the  present 
invention. 

Fig.  22  is  a  perspective  view  showing  a  sliding 
member  according  to  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  to  the  drawings,  the  present  invention 
will  be  described  as  follows. 

Fig.  12  shows  the  entire  structure  of  an  elec- 
trophotographic  image  output  apparatus  using  a 
rotational  body  of  the  present  invention.  A 
photoreceptor  drum  2  used  for  the  rotational  body, 
a  developing  section  3,  and  a  driving  mechanism, 
by  which  the  photoreceptor  drum  2  is  driven,  are 
provided  in  an  electrophotographic  output  appara- 
tus  31.  The  photoreceptor  drum  2  and  its  driving 
mechanism  4  are  shown  in  Fig.  2.  The  driving 
mechanism  4  is  composed  of  a  driving  motor  5 
and  a  gear  group  6  connected  therewith.  A  final 
gear  10  of  the  gear  group  6  is  connected  with  a 
driving  gear  1  1  of  the  photoreceptor  drum  2. 

The  photoreceptor  drum  2  is  composed  of  a 
cylindrical  aluminum  member,  on  the  side  of  which 
organic  light-sensitive  material  is  coated,  and 
flanges  12a  and  12b  are  provided  on  both  ends  of 

the  member  as  shown  in  Fig.  1.  A  drive  shaft  13  is 
provided  through  the  center  of  flanges  12a  and 
12b.  The  flange  12b,  which  is  far  from  the  driving 
gear  11,  is  fixed  to  the  drive  shaft  13  by  a  pin  15, 

5  and  the  flange  12a  provided  near  the  drive  gear  11 
is  rotatably  provided  on  the  drive  shaft  13.  The 
drive  shaft  13  is  rotatably  supported  by  a  bearing 
21,  and  the  drive  gear  11  is  provided  on  the  shaft 
end,  and  engaged  with  the  final  gear  10.  Inertia 

io  members  8  are  respectively  provided  to  both 
flanges  12a  and  12b  inside  the  photoreceptor  drum 
2. 

The  inertial  members  8  are  structured  as  fol- 
lows:  the  inertial  member  8  is  made  of  steel  ma- 

is  terial,  stainless  steel,  brass  material  or  the  like;  the 
material  is  formed  into  a  ring;  and  rings  are  super- 
imposed.  The  larger  its  specific  gravity  is,  the  more 
compact  the  inertial  member  8  can  be  formed. 
Preferably,  a  ratio  of  moment  of  inertia  11  of  the 

20  photoreceptor  drum  2  to  moment  of  inertia  12  of  the 
inertial  member  8  is  within  the  range  of  0.05  to  0.4. 

A  rotational  member  18  is  shown  in  Fig.  3.  The 
rotational  member  18  is  composed  of  a  support 
shaft  19  and  a  roller  20  which  is  rotatably  provided 

25  on  the  support  shaft  19,  and  a  high  viscosity  oil  is 
coated  therebetween.  The  roller  20  is  composed  of 
a  metallic  inner  cylinder  23  and  an  outer  cylinder 
22  which  is  made  of  rubber  and  by  which  the 
outside  of  the  inner  cylinder  23  is  covered.  The 

30  rotating  member  18  is  structured  as  follows:  the 
roller  20  is  in  contact  with  a  corner,  that  is,  a 
portion  which  is  not  concerned  with  image  forma- 
tion,  of  the  photoreceptor  drum  2;  and  the  support 
shaft  19  is  provided  so  that  it  is  in  parallel  with  the 

35  drive  shaft  13  of  the  photoreceptor  drum  2.  Accord- 
ingly,  when  the  photoreceptor  drum  2  is  rotated, 
the  roller  20  having  viscous  friction  with  the  support 
shaft  19  is  rotated,  and  thereby,  the  photoreceptor 
drum  2  is  subjected  to  rotational  resistance  while 

40  being  rotated. 
Generally,  the  transfer  function  G(s)  of  oscilla- 

tion  is  expressed  by  the  following  equation. 

[Equation  2] 
45 

G(S)=  
^  

S2  +  2£c0nS  +  o)n 
50 

In  the  equation,  f  is  an  attenuation  coefficient, 
and  coN  is  the  proper  oscillation  frequency.  Equation 

55  2  shows  that  when  an  attenuation  coefficient  f  is 
increased,  the  transfer  function  G(s)  is  decreased. 

Figs.  5  to  8  show  the  difference  between  at- 
tenuation  conditions  when  the  attenuation  coeffi- 

5 
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cient  f  is  changed.  An  axis  of  ordinates  in  each 
drawing  indicates  an  amplitude,  and  an  axis  of 
abscissas  indicates  time.  The  attenuation  coeffi- 
cients  f  are  10  %  in  Fig.  5,  20  %  in  Fig.  6,  40  %  in 
Fig.  7,  and  60  %  in  Fig.  8.  As  a  result  of  this,  it  can 
be  found  that  the  attenuation  coefficient  f  is  prefer- 
ably  within  20  to  60  %. 

As  described  above,  the  flange  12b,  which  is 
far  from  the  drive  gear  11,  is  connected  with  the 
drive  shaft  13,  the  inertial  member  8  is  provided 
inside  the  photoreceptor  drum  2,  and  the  rotational 
member  18  is  in  contact  with  the  photoreceptor 
drum  2.  Therefore,  moment  of  inertia  I  of  the  driv- 
ing  system  composed  of  the  photoreceptor  drum  2, 
the  drive  shaft  13  and  the  drive  gear  11,  is  in- 
creased.  Further,  the  distance  from  the  drive  gear 
11  to  the  inertial  member  8  is  increased,  and  the 
rigidity  K  of  the  driving  system  is  practically  de- 
creased,  so  that  the  proper  oscillation  frequency  of 
the  driving  system  is  lowered.  Accordingly,  when 
the  proper  oscillation  frequency  is  set  to  an  appro- 
priate  value,  the  following  effects  can  be  obtained: 
the  proper  oscillation  frequency  can  be  separated 
from  the  frequency  of  the  fluctuation  component  in 
relation  to  the  frequency  of  the  fluctuation  compo- 
nent  generated  in  the  driving  mechanism  4;  the 
resonance  of  the  photoreceptor  drum  2  can  be 
prevented;  the  photoreceptor  drum  can  be  smooth- 
ly  rotated  without  any  speed  fluctuation;  and  there- 
by,  the  image  quality  can  be  greatly  improved. 

Further,  the  following  effects  can  be  obtained: 
since  rigidity  K  is  practically  decreased,  the  trans- 
fer  gain  of  the  photoreceptor  drum  2  is  lowered; 
therefore,  the  speed  fluctuation  which  is  caused  by 
the  final  gear  10  is  easily  attenuated;  the  rotational 
speed  fluctuation  of  the  photoreceptor  drum  2  can 
be  lowered;  since  the  rotational  member  18  is  in 
contact  with  the  photoreceptor  drum  2,  the  attenu- 
ation  coefficient  f  of  the  photoreceptor  drum  2  is 
increased;  even  when  an  instantaneous  speed  fluc- 
tuation  is  caused,  for  example,  when  the  cleaning 
blade  is  pressed  onto  the  photoreceptor  drum  2, 
the  speed  fluctuation  is  rapidly  attenuated,  the 
speed  is  returned  to  the  original  one,  and  the 
rotational  speed  fluctuation  can  be  minimized.  Con- 
sequently,  the  image  quality  can  be  greatly  im- 
proved. 

Fig.  4  shows  another  example  of  the 
photoreceptor  drum  2.  The  flanges  12a  and  12b 
are  composed  of  members  having  a  heavy  inertial 
load,  and  the  flange  12a  is  rotatably  provided  on 
the  drive  shaft  13.  When  moment  of  inertia  I  of  the 
driving  system  is  increased,  the  inertial  load  of  the 
the  flange  itself  may  be  increased  as  described 
above.  In  this  way,  as  described  above,  the  speed 
fluctuation  is  decreased,  the  image  quality  can  be 
improved,  assembling  processes  can  be  simplified, 
and  the  number  of  parts  can  be  decreased,  so  that 

the  cost  can  be  lowered. 
Further,  the  inertial  member  8  may  be  struc- 

tured  in  the  following  way:  metallic  plates  in  the 
form  of  thin  plate  are  laminated;  and  they  are  fixed 

5  to  flanges  12a  and  12b.  When  the  inertial  member 
8  is  structured  as  described  above,  the  following 
effects  can  be  obtained:  moment  of  inertia  I  of  the 
photoreceptor  drum  2  is  increased;  rigidity  K  is 
decreased  and  the  proper  oscillation  frequency  is 

io  decreased;  as  a  result  of  that,  the  proper  oscillation 
frequency  can  be  separated  from  the  frequency  of 
the  fluctuation  component  in  the  frequency  area; 
the  resonance  can  be  prevented;  the  speed  fluc- 
tuation  of  the  photoreceptor  drum  2  is  decreased; 

is  and  thereby,  the  image  quality  is  greatly  improved. 
Further,  when  the  number  of  metallic  plates  are 
adjusted,  moment  of  inertia  I  can  be  easily  ad- 
justed. 

Rotational  resistance  of  the  rotational  member 
20  18  can  be  appropriately  set  by  selecting  the  vis- 

cosity  of  oil  which  is  poured  into  a  gap  between  the 
roller  20  and  the  support  shaft  19.  Fig.  9  shows 
another  example  of  the  rotational  member  18.  In 
the  drawing,  a  groove  24  is  formed  along  the 

25  circumference  inside  the  inner  cylinder  23,  and  a 
high  viscosity  oil  is  filled  in  the  groove  24.  When 
the  rotational  member  18  is  structured  as  de- 
scribed  above,  oil  starvation  is  not  caused,  and 
thereby  stable  viscosity  resistance  can  be  always 

30  obtained.  Accordingly,  the  attenuation  coefficient  f 
of  the  photoreceptor  drum  2  can  be  increased,  the 
instantaneous  speed  fluctuation  caused  when  the 
cleaning  blade  contacts  the  photoreceptor  drum,  is 
rapidly  attenuated,  and  the  constant  rotational 

35  speed  can  be  maintained. 
Yet  another  example  is  shown  in  Fig.  10.  The 

groove  24  is  provided  in  the  inner  cylinder  23  in 
the  same  manner  as  that  of  the  rotational  member 
18  shown  in  Fig.  9,  and  baffle  plates  27  are  pro- 

40  vided  on  the  support  shaft  19  at  four  locations  as 
shown  in  Fig.  11,  and  protruded  towards  the  groove 
24.  When  the  rotational  member  18  is  structured  as 
described  above,  in  the  case  where  the  roller  20  of 
the  rotational  member  18  is  rotated,  the  baffle 

45  plates  27  provided  on  the  support  shaft  18  prevent 
the  viscous  oil  from  being  moved  with  the  roller  20, 
and  thereby  larger  resistance  can  be  obtained. 
Accordingly,  the  attenuation  coefficient  f  of  the 
photoreceptor  drum  2  can  be  increased,  the  in- 

50  stantaneous  speed  fluctuation  caused  when  the 
cleaning  blade  touches  the  photoreceptor  drum,  is 
rapidly  attenuated,  and  the  constant  rotational 
speed  can  be  maintained.  In  this  case,  the  baffle 
plates  27  may  also  be  provided  on  the  roller  20 

55  side. 
In  the  above  example,  the  flange  12a  is  slidab- 

ly  provided  on  the  driving  shaft  13,  however  a 
sliding  bearing  or  a  ball  bearing  may  be  provided 
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on  the  portion.  When  they  are  provided  as  de- 
scribed  above,  the  dimensional  accuracy  between 
the  driving  shaft  13  and  the  flange  12a  can  be 
secured,  and  they  can  be  more  smoothly  rotated, 
so  that  the  image  quality  can  be  improved. 

In  the  foregoing,  the  rotational  body  is  the 
photoreceptor  drum  2.  However,  the  photoreceptor 
drum  2  does  not  necessarily  need  to  be  the  rota- 
tional  body  of  the  present  invention.  As  shown  in 
Fig.  13,  the  photoreceptor  drum  2  may  be  replaced 
with  a  belt-shaped  photoreceptor  25  driven  by  a 
driving  roller  26  to  which  the  rotational  body  of  the 
present  invention  is  applied  in  an  image  output 
apparatus.  Further,  a  rotational  member  18  or  a 
sliding  member  50,  which  will  be  described  later, 
may  be  provided  in  the  apparatus.  In  this  case, 
when  the  rotational  body  of  each  example  de- 
scribed  above  is  applied  to  the  driving  roller  26,  the 
driving  roller  26  can  be  rotated  without  any  speed 
fluctuation.  Accordingly,  the  photoreceptor  25  can 
be  conveyed  at  a  constant  speed,  and  therefore, 
the  image  quality  can  be  greatly  improved. 

As  described  above,  when  the  flange  12b, 
which  is  far  from  the  driving  gear  1  1  ,  is  fixed  to  the 
driving  shaft  13  so  that  rigidity  K  is  practically 
decreased;  and  the  inertial  member  8  is  provided 
to  the  rotational  body  of  the  photoreceptor  drum  2 
or  the  like  so  that  moment  of  inertia  I  of  the 
rotational  body  driving  system  is  increased,  the 
proper  oscillation  frequency  is  lowered  so  that  it 
does  not  match  with  the  frequency  of  the  speed 
fluctuation  which  is  transmitted  to  the  rotational 
body  driving  system.  Accordingly,  the  following  ef- 
fects  can  be  obtained:  the  resonance  of  the 
photoreceptor  drum  2  or  driving  roller  26  can  be 
prevented;  the  photoreceptor  drum  2  or  the 
photoreceptor  25  can  be  rotated  or  conveyed  at  a 
constant  speed  without  any  speed  fluctuation;  and 
thereby,  the  image  quality  can  be  greatly  im- 
proved.  Further,  since  rigidity  K  is  practically  de- 
creased,  the  transfer  gain  of  the  photoreceptor 
drum  2  or  the  driving  roller  26  is  lowered,  the 
speed  fluctuation  is  hardly  transmitted,  the  speed 
fluctuation  of  the  photoreceptor  drum  2  or  the 
photoreceptor  25  can  be  decreased,  and  when  the 
rotational  member  18  is  contacted  with  the  non- 
image  portion  of  the  photoreceptor  drum  2,  the 
attenuation  coefficient  f  of  the  photoreceptor  drum 
2  or  the  driving  roller  26  can  be  increased,  the 
instantaneous  speed  fluctuation  caused  by  oper- 
ations  of  the  cleaning  blade  or  the  like,  can  be 
stabilized  in  a  small  period  of  time,  and  therefore 
the  image  quality  is  greatly  improved.  Further,  the 
mechanism  can  be  made  compact,  and  thereby  the 
apparatus  can  be  made  compact,  so  that  the  cost 
can  be  lowered.  Further,  reliability  of  the  entire 
system  is  greatly  increased. 

Any  combination  of  the  inertial  member  8  and 
the  rotational  member  18  in  above  examples  may 
be  acceptable. 

According  to  the  rotational  body  driving  device 
5  of  the  present  invention,  in  the  rotational  body 

driving  system  comprising  the  driving  shaft,  which 
is  connected  with  the  driving  motor  and  driven 
thereby,  and  the  rotational  body  which  is  con- 
nected  with  the  driving  shaft  and  rotated  at  a  con- 

io  stant  speed,  when  the  flange  which  is  far  from  the 
driving  gear  provided  on  the  driving  shaft,  is  fixed 
to  the  driving  shaft,  the  inertial  load  is  provided 
inside  the  rotational  body,  and  further  the  sliding 
member  is  contacted  with  the  non-image  portion  of 

is  the  rotational  body,  the  following  effects  can  be 
obtained;  the  driving  system  can  be  set  so  that  the 
proper  oscillation  frequency  of  the  driving  system 
is  lowered,  the  frequency  of  the  fluctuation  compo- 
nent,  which  is  generated  by  the  driving  motor  and 

20  the  rotation  of  the  gear  connected  with  the  motor, 
does  not  match  with  the  proper  oscillation  fre- 
quency;  the  resonance  of  the  rotational  body  can 
be  prevented;  and  the  rotational  body  can  be  rotat- 
ed  without  any  speed  fluctuation.  Further,  the  rigid- 

25  ity  is  practically  decreased;  thereby  the  transfer 
gain  of  the  rotational  body  driving  system  can  be 
lowered;  the  transmission  of  the  fluctuation  can  be 
prevented;  the  speed  fluctuation  of  the  rotational 
body  can  be  decreased;  attenuation  coefficient  f  of 

30  the  rotational  body  driving  system  can  be  in- 
creased  when  the  rotational  member  is  contacted 
with  the  rotational  body;  the  instantaneous  speed 
fluctuation  can  be  stabilized  in  a  short  period  of 
time;  and  therefore  the  image  quality  can  be  great- 

35  ly  improved.  As  a  result  of  the  foregoing,  an  un- 
even  image,  which  is  called  jittering  or  an  uneven 
pitch,  which  is  generated  particularly  in  the  subsid- 
iary  scanning  direction  of  the  writing  system,  is 
decreased,  and  therefore  the  image  quality  can  be 

40  greatly  improved.  Further,  the  apparatus,  the 
mechanism  of  which  is  complicated,  and  the  size 
of  which  is  large  in  the  conventional  technology, 
can  be  made  simple  and  compact,  and  thereby  the 
cost  can  be  lowered.  Further,  since  the  mechanism 

45  is  made  simple,  the  reliability  of  the  entire  system 
can  be  greatly  improved. 

Fig.  20  is  a  sectional  view  of  the  photoreceptor 
drum  2  according  to  another  example.  The 
photoreceptor  drum  2  is  made  of  a  cylindrical 

50  aluminum  material,  on  the  side  of  which  an  organic 
photosensitive  material  is  coated,  and  on  both  ends 
of  which  flanges  12  are  fixed.  A  driving  shaft  13  is 
provided  in  the  center  of  the  flange  12.  The  driving 
shaft  13  is  rotatably  supported  by  a  bearing  21. 

55  The  driving  gear  1  1  is  provided  on  one  end  of  the 
shaft,  and  engaged  with  the  final  gear  10.  The 
rotational  member  18,  shown  in  Fig.  3,  Figs.  9,  10 
and  11,  is  provided  on  the  side  of  the  flange  12, 
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that  is,  on  the  wall  of  the  image  output  apparatus 
31. 

As  described  above,  since  the  roller  20  having 
viscous  material  between  the  support  shaft  19  and 
the  roller  itself  is  made  to  be  in  contact  with  the 
photoreceptor  drum  2  to  rotate  together  with  it,  the 
attenuation  coefficient  f  of  the  photoreceptor  drum 
2  is  increased.  Therefore,  for  example,  even  when 
the  instantaneous  speed  fluctuation  is  caused  in 
the  case  where  the  cleaning  blade  touches  the 
photoreceptor  drum  2,  the  speed  fluctuation  can  be 
rapidly  attenuated  and  the  speed  can  return  to  the 
original  one,  and  the  the  fluctuation  of  the  rotational 
speed  can  be  minimized.  Accordingly,  the  instanta- 
neous  speed  fluctuation  can  be  rapidly  attenuated, 
the  photoreceptor  drum  2  can  be  smoothly  rotated 
at  a  constant  speed,  and  thereby  the  image  quality 
can  be  greatly  improved. 

According  to  the  rotational  body  driving  device 
of  the  present  invention,  when  a  roller  having  high 
viscous  material  between  a  support  shaft  and  the 
roller  itself  is  made  to  be  in  contact  with  a  non- 
image  forming  portion  of  the  rotational  body  to 
rotate  together  with  it,  the  attenuation  coefficient  of 
the  rotational  body  can  be  increased,  and  the  rota- 
tional  body  can  be  constantly  rotated  at  a  predeter- 
mined  speed  irrespective  of  the  speed  fluctuation 
caused  by  the  contact  of  a  cleaning  blade  to  the 
photoreceptor,  or  the  like. 

Fig.  21  is  a  sectional  view  of  the  photoreceptor 
drum  2  of  another  example.  The  photoreceptor 
drum  2  is  made  of  a  cylindrical  aluminum  material, 
on  the  side  of  which  an  organic  photosensitive 
material  is  coated,  and  on  both  ends  of  which 
flanges  12  are  fixed.  A  driving  shaft  13  is  provided 
in  the  center  of  the  flange  12.  The  driving  shaft  13 
is  rotatably  supported  by  a  bearing  21  .  The  driving 
gear  11  is  provided  on  one  end  of  the  shaft,  and 
engaged  with  the  final  gear  10. 

A  sliding  member  50  is  provided  on  the  side  of 
the  flange  12,  that  is,  on  a  wall  of  the  image  output 
apparatus  31.  The  sliding  member  50  is  provided 
with  a  blade  51  made  of  silicone  rubber  on  the  end 
of  the  member  as  shown  in  Fig.  22,  and  the  blade 
51  is  in  contact  with  a  corner  of  the  photoreceptor 
drum  2,  that  is,  a  portion  which  is  out  of  the  image 
formation  area.  The  sliding  member  50  gives  slid- 
ing  resistance  onto  the  photoreceptor  drum  2  when 
the  blade  51  is  in  contact  with  it.  The  sliding 
resistance  can  be  appropriately  set  by  adjusting 
the  pressing  force  of  the  blade  51  or  its  material. 

As  an  example,  when  HANENITE,  which  is  a 
name  of  a  product  made  by  Naigai  Rubber  In- 
dustry,  is  used  for  the  blade  19,  the  attenuation 
coefficient  f  of  18  to  35  %  can  be  obtained. 

As  a  result  of  the  foregoing,  since  the  blade  51 
of  the  sliding  member  50  is  in  contact  with  the 
photoreceptor  drum  2,  the  following  effects  can  be 

obtained:  the  attenuation  coefficient  f  of  the 
photoreceptor  drum  2  is  increased;  even  when  the 
instantaneous  speed  fluctuation  is  generated,  for 
example,  in  the  case  where  the  cleaning  blade 

5  touches  the  photoreceptor  drum  2,  the  speed  fluc- 
tuation  can  be  rapidly  attenuated  so  that  the  speed 
can  return  to  the  original  speed;  and  the  fluctuation 
of  the  rotational  speed  can  be  minimized.  Accord- 
ingly,  the  instantaneous  speed  fluctuation  can  be 

io  rapidly  attenuated,  and  thereby,  the  image  quality 
can  be  greatly  improved. 

In  the  foregoing,  it  is  also  allowable  according 
to  the  present  invention  that  the  sliding  member  50 
is  not  directly  in  contact  with  the  surface  of  the 

is  photoreceptor  drum  2,  but  it  keeps  contact  with  the 
flange  12  on  the  side.  In  the  structure  described 
above  again,  the  attenuation  coefficient  f  of  the 
photoreceptor  drum  2  can  be  increased,  and  the 
instantaneous  speed  fluctuation  caused  by  the  con- 

20  tact  of  the  cleaning  blade  to  the  photoreceptor  or 
the  like,  can  be  rapidly  attenuated,  so  that  the 
rotational  speed  can  be  maintained  constant. 

The  material  of  the  cleaning  blade  51  provided 
on  the  tip  of  the  sliding  member  50,  is  not  limited 

25  to  silicone  rubber,  but  urethane  rubber,  polyure- 
thane  rubber,  and  other  high  polymer  material  or 
elastic  material  may  be  used.  Further,  as  another 
example,  a  blade  51  provided  on  the  tip  of  the 
sliding  member  50  may  be  replaced  with  a  pad 

30  made  of  flocked  fabric  member,  non  woven  fabric 
member,  or  other  fabric  member. 

As  described  above,  when  the  sliding  member 
50  is  in  contact  with  the  non-image  portion  of  the 
photoreceptor  drum  2,  the  attenuation  coefficient  f 

35  of  the  photoreceptor  drum  2  or  the  driving  roller  26 
can  be  increased,  the  instantaneous  speed  fluc- 
tuation  caused  by  operations  of  the  cleaning  blade 
or  the  like,  can  be  stabilized  in  a  small  period  of 
time,  and  therefore  the  image  quality  is  greatly 

40  improved.  Further,  the  mechanism  can  be  made 
compact,  and  thereby  the  apparatus  can  be  made 
compact,  so  that  the  cost  can  be  lowered.  Further, 
reliability  of  the  entire  system  is  greatly  increased. 

According  to  the  rotational  body  driving  device 
45  of  the  present  invention,  when  a  sliding  member 

composed  of  a  blade  or  pad  is  brought  into  contact 
with  a  non-image  forming  portion  of  the  rotational 
body  to  increase  the  attenuation  coefficient  of  the 
rotational  body,  the  rotational  body  can  be  con- 

50  stantly  rotated  at  a  predetermined  speed  irrespec- 
tive  of  the  speed  fluctuation  caused  by  the  contact 
of  a  cleaning  blade  to  the  photoreceptor,  or  the 
like.  As  a  result  of  the  foregoing,  an  uneven  image, 
which  is  called  jittering  or  an  uneven  pitch,  which  is 

55  generated  particularly  in  the  subsidiary  scanning 
direction  of  the  writing  system,  is  decreased,  and 
therefore  the  image  quality  can  be  greatly  im- 
proved.  Further,  the  apparatus,  the  mechanism  of 
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which  is  complicated,  and  the  size  of  which  is  large 
in  the  conventional  technology,  can  be  made  sim- 
ple  and  compact,  and  thereby  the  cost  can  be 
lowered.  Further,  since  the  mechanism  is  made 
simple,  the  reliability  of  the  entire  system  can  be 
greatly  improved. 

Claims 

being  in  contact  with  a  non-image  region  of 
said  photoreceptor  in  parallel  with  the  axis 
of  said  photoreceptor. 

6.  The  driving  device  of  claim  5,  wherein  said 
rotational  member  has  a  space  between  said 
roller  and  said  support  shaft,  said  viscous  sub- 
stance  is  enclosed  in  said  space. 

1.  A  driving  device  for  driving  a  rotational 
photoreceptor  in  an  image  forming  apparatus, 
comprising: 

(a)  driving  means  having 
(1)  said  photoreceptor  in  which  an  inertia 
member  is  attached  and 
(2)  a  drive  shaft  for  rotating  said 
photoreceptor; 

(b)  means  for  transmitting  a  rotating  force  to 
said  driving  means,  wherein  said  drive  shaft 
is  connected  to  said  phtoreceptor  at  the 
side  farthest  from  said  transmitting  means; 
(c)  a  drive  source  for  driving  said  transmit- 
ting  means;  and 
(d)  a  rotational  member  having  a  rotational 
resistance,  being  in  contact  with  a  non-im- 
age  region  of  said  rotational  photoreceptor. 

2.  The  driving  device  of  claim  1  ,  wherein  the  ratio 
of  moment  inertia  of  said  photoreceptor  to  said 
inertia  member  is  between  0.05  and  0.4. 

3.  The  driving  device  of  claim  1,  wherein  said 
rotational  member  comprises  a  roller  and  a 
support  shaft  around  which  said  roller  is 
rotatably  attached  and  including  a  viscous  sub- 
stance  applied  between  said  roller  and  said 
support  shaft. 

10  7.  The  driving  device  of  claim  6,  wherein  said 
rotational  member  further  comprises  a  fin  in- 
side  said  space,  said  fin  being  attached  to 
either  said  support  shaft  or  said  roller. 

is  8.  A  driving  device  for  driving  a  rotational 
photoreceptor  in  an  image  forming  apparatus, 
comprising: 

(a)  driving  means  having 
(1)  said  photoreceptor  and 

20  (2)  a  drive  shaft  for  rotating  said 
photoreceptor; 

(b)  means  for  transmitting  a  rotating  force  to 
said  driving  means; 
(c)  a  drive  source  for  driving  said  transmit- 

25  ting  means;  and 
(d)  a  sliding  member  in  contact  with  a  non- 
image  region  of  said  rotational  photorecep- 
tor. 

30  9.  The  driving  device  of  claim  8,  wherein  said 
sliding  member  comprises  a  blade  at  a  contact 
portion  thereof. 

10.  The  driving  device  of  claim  8,  wherein  said 
35  sliding  member  comprises  a  pad  at  a  contact 

portion  thereof. 

The  driving  device  of  claim  3,  wherein  said 
roller  comprises  an  inner  metallic  pipe  and  an  40 
outer  rubber  pipe  covering  said  metallic  pipe. 

A  driving  device  for  driving  a  rotational 
photoreceptor  in  an  image  forming  apparatus, 
comprising:  45 

(a)  driving  means  having 
(1)  said  photoreceptor  and 
(2)  a  drive  shaft  for  rotating  said 
photoreceptor; 

(b)  means  for  transmitting  a  rotating  force  to  50 
said  driving  means; 
(c)  a  drive  source  for  driving  said  transmit- 
ting  means;  and 
(d)  a  rotational  member  having  a  roller  and 
a  support  shaft  around  which  said  roller  is  55 
rotatably  attached  and  including  a  viscous 
substance  applied  between  said  roller  and 
said  support  shaft,  said  rotational  member 

9 
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