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Description 

FIELD  OF  THE  INVENTION  AND  RELATED  ART 

The  present  invention  relates  to  an  image  fixing 
apparatus  usable  with  an  image  forming  apparatus 
such  as  a  copying  machine,  a  laser  beam  printer,  a  mi- 
crofilm  reader/printer,  a  facsimile  machine,  a  recorder 
or  an  image  display  apparatus,  for  heat-fixing  into  a 
permanent  fixed  image  a  heat-f  ixable  unfixed  toner 
image  which  corresponds  to  object  image  information 
and  which  has  been  directly  or  indirectly  (image 
transfer  type)  on  a  recording  material  such  as  electro- 
fax  sheet,  a  transfer  material  sheet,  an  electrostatic 
recording  sheet,  a  printing  sheet  or  the  like. 

From  EP-0295  901  A2an  image  fixing  apparatus 
for  fixing  an  unfixed  image  formed  on  an  image  car- 
rying  member  is  known.  Said  image  fixing  apparatus 
includes  a  sheet  member  movable  together  with  the 
image  carrying  member  in  contact  with  the  unfixed 
image  carried  thereon  and  a  heat  generating  element 
contacted  to  such  a  side  of  the  sheet  member  so  that 
it  is  opposite  to  a  side  thereof  contactable  to  the  un- 
fixed  image,  the  heat  generating  element  being  fixed 
in  use. 

From  EP-A  0  372  479  which  does  not  constitute 
a  prior  art  according  to  Art.  54(2)  EPC,  a  further  im- 
age  fixing  apparatus  in  known. 

In  a  widely  used  conventional  image  fixing  appa- 
ratus  wherein  the  toner  image  is  fixed  on  the  record- 
ing  medium  supporting  an  unfixed  toner  image,  the 
recording  material  is  passed  through  a  nip  formed  be- 
tween  a  heating  roller  maintained  at  a  predetermined 
temperature  and  a  pressing  or  back-up  roller  having 
an  elastic  layer  and  press-contacted  to  the  heating 
roller. 

However,  the  heating-roller  type  fixing  system  in- 
volves  a  problem  that  the  warming  up  period  until  the 
surface  of  the  heating  roller  reaches  a  predetermined 
temperature  is  long. 

Figure  3  shows  an  example  of  an  image  fixing  ap- 
paratus  using  the  low  thermal  capacity  stationary 
heater  and  the  thin  film.  The  apparatus  comprises  a 
fixing  film  25  in  the  form  of  an  endless  belt  functioning 
as  the  above-described  film.  The  film  25  is  stretched 
around  a  driving  roller  26,  a  follower  roller  27,  a  heater 
assembly  20  below  between  the  rollers  and  a  guiding 
roller  28  below  the  driving  roller  26.  The  follower  roller 
27  functions  as  a  tension  roller  for  the  fixing  film  25. 
The  apparatus  further  comprises  a  pressing  roller 
functioning  as  a  pressing  roller,  and  is  effective  to 
urge  the  fixing  film  25  at  its  bottom  surface  to  the  hea- 
ter  assembly  20. 

The  heater  assembly  20  includes  as  major  com- 
ponents  a  linear  heater  21  having  a  low  thermal  ca- 
pacity  and  a  supporting  member  22  for  fixedly  sup- 
porting  the  heater  in  thermal  insulative  relation.  A 
heat  generating  resistor  material  21b  is  mounted  on 

a  substrate  21a  and  generates  heat  upon  electric 
power  supply  thereto.  The  heat  generating  resistor 
material  21b  is  instantaneously  increased  in  its  tem- 
perature  by  the  electric  power  supply,  and  since  the 

5  fixing  film  25  has  a  small  thickness,  and  therefore, 
has  a  low  thermal  capacity,  the  fixing  operation  is 
possible  as  soon  as  the  power  supply  is  started. 

The  fixing  film  25  is  not  limited  to  the  endless  belt, 
but  may  be  in  the  form  of  a  rolled  film,  as  shown  in  Fig- 

10  ure  5,  wherein  the  film  is  rolled  on  a  supply  shaft  30 
and  the  free  end  thereof  is  fixed  to  the  take-up  shaft 
31  by  way  of  the  nip  between  the  heater  assembly 
and  the  pressing  roller  29,  so  that  the  fixing  film  25  is 
traveled  from  the  supply  shaft  30  side  to  the  take-up 

15  shaft  31  side  at  the  same  speed  as  the  recording  ma- 
terial  P  conveying  speed. 

In  the  examples  of  Figures  3  and  4,  the  fixing  film 
sliding  surface  is  such  that  the  heater  surface  21  is 
flush  with  the  surface  of  the  supporting  member  22, 

20  so  that  the  entire  sliding  surface  is  smooth,  whereby 
the  fixing  film  25  can  slide  on  the  sliding  surface. 
However,  it  is  practically  difficult  because  of  the  re- 
quired  processing  and  assembling  accuracy  that  the 
surface  of  the  heater  21  and  the  surface  of  the  sup- 

25  porting  member  22  are  made  completely  flush.  If  even 
a  small  part  of  the  edge  of  the  heater  projects  beyond 
the  surface,  it  can  scrape  or  tear  the  film,  thus  de- 
creasing  the  service  life  of  the  fixing  film. 

When  the  base  plate  21a  is  made  of  ceramic  ma- 
30  terial  such  as  alumina,  it  is  difficult  to  smoothly  round 

the  edge  portion  of  the  ceramic  base  plate  21a.  The 
edge  of  the  heater  is  particularly  important.  There  is 
a  similar  problem  with  respect  to  the  edge  of  the  sup- 
porting  member  22. 

35  It  is  possible  that  when  a  part  of  the  film  is  partly 
creased  or  partly  projected  during  passage  by  the 
edge  portion,  it  can  scrape  the  unfixed  toner  image  on 
the  recording  material  introduced  into  the  fixing  appa- 
ratus,  with  the  result  of  disturbed  image.  The  scraped 

40  toner  can  contaminate  the  film,  the  recording  material 
and  the  pressing  roller. 

SUMMARY  OF  THE  INVENTION 

45  Accordingly,  it  is  a  principal  object  of  the  present 
invention  to  provide  an  image  fixing  apparatus  where- 
in  the  fixing  film  can  smoothly  slide  on  a  heater. 

It  is  another  object  of  the  present  invention  to  pro- 
vide  an  image  fixing  apparatus  wherein  the  heater 

so  can  be  used  without  rounding  an  edge  of  the  heater. 
It  is  a  further  object  of  the  present  invention  to 

provide  an  image  fixing  apparatus  wherein  the  fixing 
film  can  move  without  sliding  contact  with  the  edge. 

These  and  other  objects,  features  and  advantag- 
55  es  of  the  present  invention  will  become  more  appa- 

rent  upon  a  consideration  of  the  following  description 
of  the  preferred  embodiments  of  the  present  inven- 
tion  taken  in  conjunction  with  the  accompanying 
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drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  partial  sectional  view  of  an  image  fix- 
ing  apparatus  according  to  an  embodiment  of  the 
present  invention. 

Figure  2  is  a  sectional  view  of  an  image  forming 
apparatus  incorporating  an  image  fixing  device  ac- 
cording  to  an  embodiment  of  the  present  invention. 

Figures  3  and  4  are  sectional  views  of  an  image 
fixing  apparatus  according  to  background  art. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  preferred  embodiments  of  the  present  inven- 
tion  as  defined  in  claim  1  will  be  described  in  conjunc- 
tion  with  the  accompanying  drawings  wherein  like  ref- 
erence  numerals  are  assigned  to  the  elements  having 
the  corresponding  functions. 

Figure  2  is  a  sectional  view  of  an  image  forming 
apparatus  incorporating  an  image  fixing  device  ac- 
cording  to  an  embodiment  of  the  present  invention. 
The  exemplary  image  forming  apparatus  is  an  elec- 
trophotographic  copying  apparatus  wherein  an  origi- 
nal  supporting  platen  is  reciprocable,  a  rotatable 
drum  is  used,  and  an  image  is  transferred  therefrom. 

The  apparatus  comprises  a  housing  100,  a  reci- 
procable  original  supporting  platen  1  made  of  trans- 
parent  member  such  as  glass  plate  disposed  on  the 
top  plate  100a  of  the  housing  100,  wherein  the  original 
supporting  platen  1  is  reciprocable  rightwardly  (a)  and 
leftwardly  (a')  on  the  top  plate  100a  at  predetermined 
speeds. 

An  original  G  is  placed  face  down  on  the  original 
supporting  platen  1  at  a  predetermined  placing  refer- 
ence,  and  is  covered  by  an  original  cover  1a. 

A  slit  opening  100b  is  formed  on  the  top  plate 
100a  extending  in  a  direction  perpendicular  to  the  re- 
ciprocable  movement  direction  of  the  original  sup- 
porting  platen  (perpendicular  to  the  sheet  of  the  draw- 
ing).  The  slit  constitute  a  part  of  the  original  illumin- 
ating  system.  The  face-down  image  surface  of  the 
original  G  placed  on  the  original  supporting  platen  1 
passes  by  the  slid  opening  1  00b  during  the  movement 
of  the  original  supporting  platen  1  toward  the  right 
side  (a).  During  the  passage,  the  light  L  of  the  lamp  7 
illuminates  the  original  G  through  the  slit  opening 
100b  and  the  transparent  original  supporting  platen  1. 
The  light  reflected  by  the  original  is  imaged  on  the 
surface  of  the  photosensitive  drum  3  through  an  array 
2  of  imaging  elements  having  a  short  focus  and  a 
small  diameter. 

The  photosensitive  drum  3  is  coated  with  a  pho- 
tosensitive  layer  such  as  zinc  oxide  photosensitive 
layer  or  an  organic  photoconductor  photosensitive 
layer.  It  is  rotatable  about  a  central  axis  3a  at  a  pre- 

determined  peripheral  speed  in  the  clockwise  direc- 
tion  (b).  During  the  rotation,  the  photosensitive  drum 
3  is  uniformly  charged  to  a  positive  or  negative  polar- 
ity  by  a  charger4,  and  the  uniformly  charged  surface 

5  is  exposed  to  the  image  light  of  the  original  through 
the  slit  opening,  so  that  an  electrostatic  latent  image 
corresponding  to  the  light  image  is  sequentially 
formed  on  the  surface  of  the  photosensitive  drum  3. 

The  electrostatic  latent  image  is  visualized  into  a 
10  toner  image  with  heat-softening  or  -fusing  resin  orthe 

like  by  the  developing  device  5,  and  the  visualized  to- 
ner  image  is  conveyed  to  the  image  transfer  station 
having  the  transfer  discharger  8. 

The  transfer  material  sheets  P  are  contained  in  a 
15  cassette  S.  The  sheet  is  singled  out  from  the  cassette 

by  rotation  of  a  pick-up  roller  6  and  is  fed  to  the  pho- 
tosensitive  drum  3  in  such  a  timed  relationship  that 
when  the  leading  of  the  toner  image  formed  portion 
on  the  drum  3  reaches  the  transfer  discharger  8,  the 

20  leading  edge  of  the  transfer  sheet  P  reaches  the  pos- 
ition  between  the  transfer  discharger  8  and  the  pho- 
tosensitive  drum  3.  By  the  transfer  discharger  8,  the 
toner  image  is  sequentially  transferred  onto  the  fed 
sheet  from  the  photosensitive  drum  3. 

25  The  sheet  having  received  the  toner  image  is  se- 
quentially  separated  from  the  surface  of  the  photo- 
sensitive  drum  3  by  an  unshown  separating  means 
and  is  introduced  by  conveying  device  1  0  to  an  image 
fixing  apparatus  11,  where  the  unfixed  toner  image  is 

30  heat-fixed.  Thereafter,  it  is  discharged  onto  the  dis- 
charge  tray  outside  the  apparatus  as  a  final  print 
(copy)  by  a  guide  35  and  discharging  rollers  36. 

On  the  other  hand,  the  surface  of  the  photosen- 
sitive  drum  3  having  been  subjected  to  the  toner  im- 

35  age  transfer  operation  is  cleaned  by  the  cleaning  de- 
vice  1  3  so  that  the  residual  toner  or  other  contamina- 
tion  are  removed  to  be  prepared  for  the  next  image 
forming  operation. 

Referring  to  Figure  1  ,  the  fixing  apparatus  11  ac- 
40  cording  to  this  embodiment  will  be  described.  Except 

for  the  heater  20,  the  fundamental  structures  thereof 
are  similar  to  those  of  Figure  3. 

In  operation,  when  an  image  formation  start  sig- 
nal  is  generated  in  the  image  forming  apparatus,  the 

45  image  forming  operation  starts  by  which  unfixed  vi- 
sualized  image  (powdery  toner  image,  in  this  embodi- 
ment)  corresponding  to  the  object  image  information 
is  formed  on  the  recording  material.  The  recording 
material  is  conveyed  to  the  image  fixing  apparatus  11 

so  with  the  image  bearing  side  facing  up,  and  is  intro- 
duced  into  the  fixing  apparatus  along  a  guide.  The 
leading  edge  of  the  recording  material  P  is  detected 
by  a  recording  material  detecting  sensor  (not  shown) 
disposed  in  the  recording  material  passage  adjacent 

55  to  the  fixing  apparatus  11,  at  a  point  of  time  slightly 
before  it  enters  the  fixing  apparatus  11.  In  response 
to  the  detection  signal  thereof,  the  fixing  film  25  in  the 
form  of  an  endless  belt  starts  to  rotate  in  the  clock- 

3 
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wise  direction.  The  rotational  driving  speed  for  the  fix- 
ing  film  is  such  that  the  peripheral  speed  thereof  is 
substantially  equal  to  the  recording  material  P  con- 
veying  speed  to  the  fixing  appartus  11  .  The  fixing  film 
25  rotates  without  crease  or  snaking  movement.  Also, 
the  power  supply  control  to  the  heat  generating  mem- 
ber  21b  of  the  heater  21  of  the  heater  assembly  20  is 
also  started. 

The  recording  material  P  enters  the  nip  formed 
between  the  fixing  film  25  and  the  pressing  roller  29, 
so  that  the  bottom  surface  of  the  fixing  film  25  is  con- 
tacted  to  the  unfixed  toner  image  with  pressure,  while 
it  is  being  conveyed  through  the  nip  N  together  with 
the  fixing  film  25. 

During  the  passage  of  the  recording  material  P 
through  the  fixing  nip  N,  the  toner  image  supporting 
side  of  the  recording  material  is  effectively  heated  by 
the  thermal  energy  provided  by  the  heater  21  of  the 
heater  assembly  20  through  the  small  thickness  of  the 
fixing  film  25,  by  which  the  toner  image  Ta  is  fused 
into  a  toner  image  Tb  which  is  adhered  on  the  surface 
of  the  recording  material  P.  The  recording  material  P 
is  separated  from  the  fixing  film  25  when  it  leaves  the 
fixing  nip  N.  At  the  time  of  the  separation,  the  temper- 
ature  of  the  fused  toner  Tb  is  lower  than  that  at  the 
position  of  the  heat  generating  member  21  b,  but  it  is 
still  higher  than  the  glass  transition  point  of  the  toner, 
so  that  the  toner  Tb  has  sufficient  rubber  property, 
and  therefore,  the  toner  image  supporting  side  of  the 
recording  material  P  at  the  time  of  the  separating 
point  does  not  follow  the  surface  of  the  fixing  film,  and 
has  proper  surface  roughness.  The  toner  Tb  is  cooled 
down  into  a  solidified  image  Tc  with  the  proper  sur- 
face  roughness  maintained.  Therefore,  the  fixed  to- 
ner  image  is  not  glossy,  and  therefore,  the  image 
quality  is  high. 

Since  the  toner  is  sufficiently  heated  and  fused 
by  the  heater,  no  low  temperature  offset  occurs.  In  ad- 
dition,  the  recording  material  is  separated  from  the 
fixing  film  after  the  temperature  of  the  toner  suffi- 
ciently  decreases,  and  therefore,  no  high  tempera- 
ture  offset  occurs. 

The  recording  material  P  separated  from  the  fix- 
ing  film  25  is  guided  along  the  guide  35  to  the  dis- 
charging  rollers  36,  during  which  the  temperature  of 
the  toner  Tb  higher  than  the  glass  transition  point  de- 
creases  spontaneously  down  below  the  glass  transi- 
tion  point,  and  therefore,  is  solidified  into  a  solid  im- 
age  Tc.  The  recording  material  P  now  having  the  re- 
corded  image  information  is  discharged  onto  the  dis- 
charging  tray  12. 

The  power  supply  control  to  the  heat  generating 
element  21b  of  the  heater  21  is  stopped  at  the  time 
when  a  predetermined  timer  period  elapses,  the  timer 
period  being  determined  on  the  basis  of  the  time  re- 
quired  from  the  sensor  detecting  the  trailing  edge  of 
the  recording  material  P  to  the  trailing  edge  thereof 
passing  through  the  fixing  nip  N.  Then,  the  rotation  of 

the  fixing  film  25  is  stopped.  The  fixing  apparatus  11 
is  in  the  stand-by  state  until  the  leading  edge  of  the 
next  recording  material  is  detected  by  the  sensor. 

In  this  embodiment,  the  glossiness  of  the  image 
5  is  prevented  by  separating  the  recording  material 

from  the  film  while  the  temperature  of  the  toner  is 
higher  than  the  glass  transition  point.  However,  it  is 
possible  that  the  conveyance  of  the  fixing  film  25  to- 
gether  with  the  recording  material  P  closely  contacted 

10  thereto  is  continued  after  the  recording  material  P 
passes  through  the  fixing  nip  N,  during  which  the  heat 
of  the  softened  or  fused  toner  Tb  is  irradiated  to  cool 
the  toner  into  a  solidified  toner  Tc,  and  then  it  is  se- 
quentially  separated  from  the  fixing  film  25  surface. 

15  In  this  case,  the  coagulation  force  of  the  toner  solidi- 
fied  by  the  cooling  step  is  very  large  so  that  the  toner 
behaves  as  a  mass,  and  therefore,  the  adhesive  or 
bonding  force  thereof  to  the  recording  material  in- 
creases,  while  the  adhesive  force  or  bonding  force  to 

20  the  fixing  film  decreases  significantly.  Since  the  to- 
ner  is  pressed  by  the  pressing  member  when  it  is 
heated,  softened  or  fused,  at  least  a  part  of  the  toner 
constituting  the  image  is  soaked  into  the  surface  lay- 
er  of  the  recording  material,  and  the  anchoring  effect 

25  by  the  cooling  and  the  solidification  of  the  soaked 
portion  is  effective  to  increase  the  adhesive  or  bond- 
ing  force  of  the-toner  to  the  recording  material.  As  a 
result,  the  portion  of  the  recording  material  in  which 
the  image  has  been  fixed  is  easily  and  sequentially 

30  separated  from  the  fixing  film  without  production  of 
the  toner  offset  to  the  fixing  film. 

In  this  case,  the  image  becomes  glossy,  and 
therefore,  is  usable  when  the  glossiness  is  desired. 

As  will  be  understood,  the  temperature  of  the 
35  heater  21  is  instantaneously  raised  to  a  f  ixable  tem- 

perature  (quick  start),  upon  power  supply  to  the  heat 
generating  element  21b,  and  therefore,  the  prelimin- 
ary  heating  to  the  heater  in  which  the  temperature  of 
the  heater  is  raised  beforehand  is  not  required.  Also, 

40  the  heat  transfer  to  the  pressing  roller  29  during  the 
non-image-fixing  operation  is  small.  During  the  fixing 
operation,  the  fixing  film,  the  toner  image  and  the  re- 
cording  material  are  in  the  fixing  nip  N  between  the 
heater  21  and  the  pressing  roller  29,  and  in  addition, 

45  the  heat  generating  period  is  short  with  the  result  of 
steep  temperature  gradient,  by  which  the  pressing 
roller  29  is  not  easily  raised  in  temperature.  The  tem- 
perature  of  the  pressing  roller  is  maintained  at  a  level 
lower  than  the  fusing  point  of  the  toner  even  when  the 

so  image  forming  operation  is  continuously  performed  in 
a  practical  manner. 

In  the  apparatus  having  this  structure,  the  toner 
image  made  of  heat-fusible  toner  on  the  recording 
material  P  is  first  heated  and  fused  by  the  heat  gen- 

55  erating  member  through  the  fixing  film  25,  and  par- 
ticularly,  the  surface  portion  thereof  is  completely, 
softened  and  fused.  At  this  time,  the  pressing  roller 
23  establishes  close  contact  between  the  heater,  the 

4 
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fixing  film,  the  toner  image  and  the  recording  materi- 
al,  so  that  the  heat  transfer  is  efficient.  Therefore,  the 
toner  image  can  be  efficiently  heated  and  fused  with 
the  heating  of  the  recording  material  P  minimized. 
Particularly  by  limiting  the  power  supply  heat  gener- 
ating  period,  the  energy  consumption  can  be  saved. 

The  size  of  the  heater  may  be  small,  and  there- 
fore,  the  thermal  capacity  thereof  may  be  small.  For 
those  reasons,  it  is  not  necessary  to  raise  the  temper- 
ature  of  the  heater  beforehand,  so  that  the  power  con- 
sumption  during  the  non-image  formation  can  be 
minimized,  in  addition,  the  temperature  rise  in  the  ap- 
paratus  can  be  prevented. 

The  description  will  be  now  made  as  to  the  fixing 
film  used  in  this  embodiment.  The  fixing  film  25  is 
made  of  a  thin  film  having  good  heat-resistive  prop- 
erties  and  having  good  parting  properties  with  re- 
spect  to  the  visualizing  agent  (toner).  Where  it  is  in  the 
form  of  an  endless  belt  repeatedly  used,  the  durability 
thereof  against  the  repeated  use  is  to  be  high. 

In  order  to  reduce  the  thermal  capacity  for  the 
purpose  of  accomplishing  the  quickly  startable  appa- 
ratus,  the  thickness  thereof  is  preferably  not  more 
than  1  00  microns,  further  preferably  not  more  than  40 
microns.  It  may  be  a  single  layer  film  of  a  heat  resis- 
tive  resin  such  as  PI  (polyimide),  PEI  (polyetheri- 
mide),  PES,  PFA  (copolymer  of  tetrafluoroethylene- 
perfluoroalkylvinylether),  or  it  may  be  a  multi-layer 
film  including  a  20  microns  thickness  base  film  coat- 
ed  with  a  parting  layer  of  10  microns  at  least  on  the 
side  contactable  to  the  recording  material,  the  coating 
being  made  of  PTFE  resin  (tetrafluoroethylene  resin), 
PFA  or  another  fluorinated  resin  added  by  electrically 
conductive  material. 

The  pressing  roller  29  has  a  rubber  elastic  layer 
made  of  silicone  rubber  having  a  good  parting  prop- 
erty.  The  pressing  roller  29  is  pressed  to  the  bottom 
surface  of  the  heater  assembly  20  under  a  total  pres- 
sure  of  4  -  7  kg  by  an  unshown  urging  means  through 
the  fixing  film  25  interposed  therebetween.  The 
pressing  roller  29  rotates  following  the  movement  of 
the  fixing  film  25,  or  it  is  driven  at  the  peripheral  speed 
substantially  equal  to  the  movement  speed  of  the  film 
25. 

The  fixing  nip  N  is  formed  by  the  pressing  of  the 
pressing  roller  29  toward  the  bottom  surface  of  the 
heater  assembly  20.  The  width  of  the  heater  21  is 
within  the  width  of  the  fixing  nip  N. 

The  heater  assembly  20  will  be  described  in  de- 
tail.  The  heater  assembly  20  comprises  a  low  thermal 
capacity  linear  heater  21  and  a  supporting  member 
22  for  fixedly  supporting  the  heater  21.  The  heater  21 
includes  a  substrate  21a  having  a  low  thermal  capaci- 
ty,  a  high  heat-resistivity  and  a  high  thermal  conduc- 
tivity,  more  particularly,  an  elongated  alumina  sub- 
strate  having  a  thickness  of  1  mm,  a  width  of  10  mm 
and  a  length  of  240  mm,  and  a  heat  generating  ele- 
ment  21b  on  one  side  of  the  substrate,  more  particu- 

larly,  heat  generating  resistor  material  such  as  silver- 
palladium  or  the  like  applied  in  a  width  of  1  mm  by 
screen  printing,  for  example,  along  the  length  of  the 
substrate  at  substantially  the  center  of  the  width  of  the 

5  substrate. 
At  a  side  of  the  substrate  21a  opposite  from  the 

side  having  the  heat  generating  resistor  is  provided 
with  a  temperature  detecting  element.  The  power 
supply  to  the  heat  generating  resistor  material  is  con- 

10  trolled  so  that  the  temperature  detecting  element  de- 
tects  a  constant  temperature. 

The  supporting  member  22  for  fixedly  supporting 
the  heater  21  is  a  molded  heat-resistive  resin  having 
a  sufficient  rigidity,  high  heat-resistivity  and  low  ther- 

15  mal  conductivity.  Examples  of  usable  materials  are 
PET  (polyethyleneterephthalate),  bakelite,  PPS 
(polyphenylenesulfide),  PAI  (polyimide  amide),  PI, 
PEEK  (polyether  ether  ketone)  resins. 

In  the  bottom  surface  of  the  fixing  film  contact- 
20  able  side  of  the  supporting  member  22,  a  groove  22a 

is  formed.  The  heater  21  is  extended  along  the  length 
of  the  supporting  member  22  substantially  at  the  cen- 
ter  of  the  width  (measured  in  the  direction  of  the  fixing 
film  movement).  The  groove  22a  has  a  depth  larger 

25  than  the  thickness  of  the  heater  21  .  The  heater  21  is 
set  in  the  groove  22a  with  the  heat  generating  ele- 
ment  21  b  thereon  facing  outwardly,  using  double-sid- 
ed  adhesive  tape  or  bonding  agent  or  the  like  to  fix  it 
to  the  supporting  member  22.  The  entire  strength  or 

30  rigidity  of  the  heater  assembly  20  is  assured  by  the 
supporting  member  22. 

The  heater  assembly  20  is  mounted  on  the  main 
assembly  of  the  fixing  apparatus  by  mounting  an  fix- 
ing  the  supporting  member  22  on  the  mounting  por- 

35  tion  of  the  main  assembly  provided  at  a  predeter- 
mined  position  thereof,  with  the  bottom  surface  of  the 
supporting  member  including  the  outer  surface  of  the 
heater  21  facing  downwardly. 

The  fixing  film  25  in  the  form  of  the  endless  belt 
40  rotates  while  the  inside  surface  thereof  slides  on  the 

bottom  surface  of  the  supporting  member  22  includ- 
ing  the  outer  surface  of  the  heater21  of  the  heater  as- 
sembly  20.  The  heat  generating  element  21  b  of  the 
heater  21  generates  heat  when  it  is  supplied  with 

45  electric  power  through  the  power  supply  electrodes 
connected  to  the  longitudinal  opposite  ends  thereof. 
The  heater  21  sinks  in  the  groove  22a,  so  that  the  por- 
tions  22b  and  22c  of  the  supporting  member  22  sand- 
wiching  the  heater  21  in  the  direction  of  the  fixing  film 

so  travel  is  outside  the  outer  surface  of  the  heater  21  ,  in 
other  words,  a  stepped  portion  d  is  formed  in  connec- 
tion  with  the  outer  surface  of  the  heater.  The  height 
of  the  step  d  is  preferably  0.1  -  2  mm. 

The  portions  22b  and  22c  of  the  supporting  mem- 
55  ber  includes  portions  (1),  (2),  (3),  (4),  (5)  and  (6),  as 

shown  in  Figure  1  the  corners  of  the  portions  are 
rounded  with  radia  R  =  0.2  -  5  mm  into  rounded  por- 
tions  (1),  (3),  (4)  and  (6).  The  surface  roughness  of 

5 
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the  surface  portions  (2)  and  (5)  and  the  rounded  por- 
tions  (1),  (3),  (4)  and  (6)  is  not  more  than  3.2  S,  the 
surfaces  are  smooth. 

In  this  manner,  projections  toward  the  recording 
material  side  beyond  the  outer  surface  of  the  heater  5 
are  provided  for  guiding  the  film  toward  the  recording 
material  side  at  the  upstream  and  downstream  of  the 
heater  with  respect  to  the  movement  direction  of  the 
film,  by  which  the  film  does  not  slide  on  the  edge  of 
the  heater.  10 

Therefore,  the  heater  can  be  used  without  round- 
ing  its  edges.  This  permits  to  use  poor  machinability 
material  such  as  the  ceramic  material  for  the  heater. 
The  projections  are  made  by  the  molding  on  the  sup- 
porting  member  made  of  resin  having  excellent  mach-  15 
inability  or  productivity.  Because  of  this,  the  process- 
ing  and  assembling  steps  are  simple  without  the  nec- 
essity  of  adding  a  process  step. 

In  the  manner  described  above,  the  damage  or 
wearing  of  the  inside  surface  of  the  film  is  prevented,  20 
so  that  the  service  life  of  the  film  is  significantly  in- 
creased.  In  addition,  the  scraping  of  the  unfixed  toner 
image  and  the  image  disturbance  on  the  recording 
material  to  be  subjected  to  the  image  fixing  operation, 
due  to  the  presence  of  the  edges  of  the  heater  or  the  25 
supporting  member,  are  prevented,  and  in  addition, 
the  possible  contamination  of  the  film,  the  pressing 
member  and  the  recording  material  by  the  scraped  to- 
ner  is  also  prevented. 

Furthermore,  the  stability  in  the  travel  of  the  film  30 
is  increased,  and  the  stability  and  reliability  of  the  fix- 
ing  operation  is  improved. 

Where  the  fixing  film  25  is  not  endless,  according 
to  Fig.  4  a  replaceable  rolled  film  can  be  employed, 
wherein  almost  all  of  the  fixing  film  25  is  taken  up  on  35 
the  take-up  reel  31  from  the  supply  reel  30,  a  new  roll 
of  film  is  mounted  (a  wind-up  and  exchange  type). 

In  this  type,  the  thickness  of  the  fixing  film  can  be 
reduced  substantially  without  regard  to  the  durability 
of  the  fixing  film,  so  that  the  power  consumption  can  40 
be  reduced.  For  example,  the  fixing  film  in  this  type 
may  be  made  of  a  less  expensive  material  such  as 
PET  (polyester)  film  which  is  treated  for  heat- 
durability  having  a  thickness  of  12.5  microns  or  lower. 
As  another  alternative  type,  the  used  fixing  film  taken  45 
up  on  the  take-up  shaft  can  be  rewound  on  the  feed- 
ing  shaft,  or  the  take  up  shaft  and  the  feeding  shaft 
are  interchanged  with  each  other  to  use  the  fixing  film 
repeatedly,  if  the  thermal  deformation  or  thermal  de- 
terioration  of  the  fixing  film  is  not  significant  (a  re-  50 
winding  and  repeatedly  using  type). 

In  this  type,  the  fixing  film  is  preferably  made  of 
a  material  exhibiting  high  heat-resistivity  and  mech- 
anical  strength,  such  as  polyimide  resin  film  having  a 
thickness  of  25  microns  which  is  coated  with  a  parting  55 
layer  made  of  fluorinated  resin  or  the  like  having  a 
good  parting  properties  to  constitute  a  multilayerf  ilm. 
A  press-contact  releasing  mechanism  is  preferably 

provided  to  automatically  release  the  press-contact 
between  the  heater  and  the  pressing  roller  during  the 
rewinding  operation. 

Where  the  fixing  film  is  used  repeatedly  as  in  the 
rewinding  and  repeatedly  using  type  and  an  endless 
belt  type,  a  felt  pad  may  be  provided  to  clean  the  film 
surface  and  to  apply  a  slider  mount  of  parting  agent 
such  as  silicone  oil  by  impregnating  the  pad  with  the 
oil,  by  which  the  surface  of  the  film  is  maintained 
clean  and  maintained  in  good  parting  property. 
Where  the  fixing  film  is  treated  with  insulating  fluor- 
inated  resin,  electric  charge  is  easily  produced  on  the 
film,  the  electric  charge  disturbing  the  toner  image.  In 
that  case,  the  fixing  film  may  be  rubbed  with  a  dis- 
charging  brush  which  is  electrically  grounded  to  dis- 
charge  the  film.  On  the  contrary,  the  film  may  be 
electrically  charged  by  applying  a  bias  voltage  to  such 
a  brush  without  grounding  as  long  as  the  toner  image 
is  not  disturbed.  It  is  a  possible  measure  against  the 
image  disturbance  due  to  the  electric  charge  to  add 
carbon  black  or  the  like  in  the  fixing  film.  The  same 
means  is  applicable  against  the  electric  charge  of  the 
pressing  roller.  As  a  further  alternative,  anti- 
electrification  agent  may  be  applied  or  added.  In  any 
of  the  above  endless  belt  type,  the  wind-up  and  ex- 
change  type  and  the  rewinding  and  repeatedly  using 
type,  the  fixing  film  may  be  in  the  form  of  a  cartridge 
detachably  mountable  at  a  predetermined  position  in 
the  fixing  apparatus  11  to  facilitate  the  fixing  film  ex- 
changing  operation. 

The  heater  21  or  the  heat  generating  element  21b 
may  be  in  the  form  of  a  ceramic  chip  array  having  a 
PTC  characteristic.  The  power  supply  is  not  limited  to 
the  form  of  the  pulsewise  power  supply  but  may  be  in 
the  on-off  power  supply  of  AC  or  DC  voltage. 

While  the  invention  has  been  described  with  ref- 
erence  to  the  structures  disclosed  herein,  it  is  not 
confined  to  the  details  set  forth  and  this  application 
is  intended  to  cover  such  modifications  or  changes  as 
may  come  within  the  purposes  of  the  improvements 
or  the  scope  of  the  following  claims. 

An  image  fixing  apparatus  includes  a  heater  hav- 
ing  a  heat  generating  resistor  for  generating  heat 
upon  power  supply  thereto  and  a  base  member  for 
supporting  the  heat  generating  resistor;  a  film  slid- 
able  on  the  heater,  wherein  a  recording  material  sup- 
porting  a  visualized  image  is  heated  by  the  heat  by 
the  heater  through  the  film;  and  a  projection  toward 
the  recording  material  for  guiding  the  film,  so  that  the 
film  is  moved  without  contact  to  an  edge  of  the  base 
member. 

Claims 

1.  An  image  fixing  apparatus  comprising 
a  heater  (21)  having 

a  heat  generating  resistor  (21b)  for 

6 
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generating  heat  upon  supply  of  power  thereto, 
and 

a  base  member  (21a)  for  support- 
ing  the  heat  generating  resistor  (21b),  said  base 
member  having  an  edge,  and 

a  film  (25)  slidable  on  said  heater  (21), 
wherein  a  recording  material  (P)  support- 

ing  a  visualized  image  is  heated  by  the  heat  of 
said  heater  (21)  through  said  film  (25),  and 

wherein  a  projection  (22b,  22c;  22d,  22e) 
extending  toward  the  recording  material  (P)  is 
provided  so  as  to  guide  said  film  (25)  for  moving 
without  contact  to  said  edge  of  said  base  member 
(21a),  wherein  the  height  of  said  projection  (22b, 
22c;  22d,  22e),  measured  from  the  edge,  is  0.1  to 
2  mm. 

2.  An  apparatus  according  to  claim  1  ,  wherein  said 
base  member  (21a)  is  of  ceramic  material. 

3.  An  apparatus  according  to  claim  1  ,  wherein  said 
base  member  (21a)  has  a  high  thermal  conduc- 
tivity  and  is  provided  on  the  side  opposite  the  side 
supporting  said  heat  generating  resistor  (21b) 
with  a  temperature  detecting  element  for  control- 
ling  the  supply  of  power  to  said  heat  generating 
resistor  (21b). 

4.  An  apparatus  according  to  claim  1  ,  further  com- 
prising  a  holding  member  (22)  for  holding  said 
heater,  wherein  said  holding  member  is  provided 
with  said  projection  (22b,  22c;  22d,  22e). 

5.  An  apparatus  according  to  claim  4,  wherein  said 
holding  member  (22)  is  of  thermally  insulating 
material. 

6.  An  apparatus  according  to  claim  1  ,  wherein  said 
projection  (22b,  22c;  22d,  22e)  includes  project- 
ing  portions  sandwiching  said  heater  (21)  with  re- 
spect  to  the  movement  direction  of  said  film. 

7.  An  apparatus  according  to  claim  1  ,  further  com- 
prising  an  urging  member  for  urging  said  heater 
(21),  said  film  (25)  and  said  recording  material 
(P)- 

8.  An  apparatus  according  to  claim  1  ,  wherein  said 
visualized  image  is  a  toner  image,  and  wherein 
the  temperature  of  the  toner  constituting  the  to- 
ner  image  at  a  point  where  said  recording  me- 
dium  (P)  is  separated  from  said  film  (25)  is  higher 
than  a  glass  transition  point  of  said  toner. 

9.  An  apparatus  according  to  claim  1  ,  wherein  said 
film  (25)  has  a  thickness  of  not  more  than  1  00  mi- 
crons. 

10.  An  apparatus  according  to  claim  9,  wherein  said 
film  (25)  has  a  thickness  of  not  more  than  40  mi- 
crons. 

5  11.  An  apparatus  according  to  claim  1,  wherein  said 
film  (25)  is  in  the  form  of  an  endless  belt. 

12.  An  apparatus  according  to  claim  1,  wherein  said 
projection  (22b,  22c;  22d,  22e)  is  convex  toward 

10  said  film  (25)  without  a  corner. 

13.  An  apparatus  according  to  claim  12,  wherein  said 
projection  (22b,  22c;  22d,  22e)  is  rounded. 

15 
Patentanspruche 

1.  Bildfixiervorrichtung,  mit 
einer  Heizeinrichtung  (21),  die 

20  einen  Warmeerzeugungs-Wider- 
stand  (21b),  urn  auf  eine  Zufuhr  von  Energie  zu 
diesem  hin  Warme  zu  erzeugen,  und 

ein  Basiselement  (21a)  zum  Halten 
des  Warmeerzeugungs-Widerstands  (21b)  auf- 

25  weist,  wobei  das  Basiselement  eine  Kante  hat, 
und 

einem  auf  der  Heizeinrichtung  (21)  gleitfa- 
higen  Film  (25), 

wobei  ein  ein  sichtbar  gemachtes  Bild  tra- 
30  gendes  Aufzeichnungsmaterial  (P)  durch  den 

Film  (25)  hindurch  mittels  der  Warme  von  der 
Heizeinrichtung  (21)  erwarmt  wird,  und 

wobei  ein  sich  in  Richtung  auf  das  Auf- 
zeichnungsmaterial  (P)  erstreckender  Vorsprung 

35  (22b,  22c,  22d,  22e)  geschaffen  ist,  urn  den  Film 
(25)  derart  zu  f  uhren,  dali  er  ohne  Beruhrung  mit 
der  Kante  des  Basiselements  (21a)  bewegt  wird, 
wobei  die  Hohe  des  Vorsprungs  (22b,  22c,  22d, 
22e),  von  der  Kante  aus  gemessen,  0,1  bis  2  mm 

40  ist. 

2.  Vorrichtung  gemali  Anspruch  1  ,  wobei  das  Basis- 
element  (21a)  aus  keramischem  Material  be- 
steht. 

45 
3.  Vorrichtung  gemali  Anspruch  1,  wobei  das  Basis- 

element  (21a)  eine  hohe  Warmeleitfahigkeit  hat 
und  auf  der  Seite,  die  der  den  Warmeerzeugungs- 
Widerstand  (21b)  haltenden  Seite  entgegenge- 

50  setzt  ist,  mit  einem  Temperaturerfassungsele- 
ment  zum  Steuern  der  Energiezufuhr  zu  dem 
Warmeerzeugungs-Widerstand  (21b)  versehen 
ist. 

55  4.  Vorrichtung  gemali  Anspruch  1,  die  ferner  ein 
Halteelement  (22)  zum  Halten  der  Heizeinrich- 
tung  aufweist,  wobei  das  Halteelement  mit  dem 
Vorsprung  (22b,  22c,  22d,  22e)  versehen  ist. 

7 
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5.  Vorrichtung  gemali  Anspruch  4,  wobei  das  Halte- 
element  (22)  aus  thermisch  isolierendem  Materi- 
al  ist. 

6.  Vorrichtung  gemali  Anspruch  1  ,  wobei  der  Vor- 
sprung  (22b,  22c,  22d,  22e)  vorstehende  Ab- 
schnitte  aufweist,  zwischen  welche  die  Heizein- 
richtung  (21)  bezuglich  der  Bewegungsrichtung 
des  Films  eingelegt  ist. 

7.  Vorrichtung  gemali  Anspruch  1,diefernereinAn- 
druckelement  zum  Andrucken  der  Heizeinrich- 
tung  (21  ),  des  Films  (25)  und  des  Auf  zeichnungs- 
materials  (P)  aufweist. 

8.  Vorrichtung  gemali  Anspruch  1  ,  wobei  das  sicht- 
bargemachte  Bild  ein  Tonerbild  ist,  und  wobei  die 
Temperatur  des  das  Tonerbild  bildenden  Toners 
an  einem  Punkt,  an  welchem  das  Aufzeichnungs- 
medium  (P)  von  dem  Film  (25)  getrennt  wird,  ho- 
herals  ein  Einfrierpunkt  des  Toners  ist. 

9.  Vorrichtung  gemali  Anspruch  1,  wobei  der  Film 
(25)  eine  Dicke  von  nicht  mehr  als  100  Mikron 
hat. 

10.  Vorrichtung  gemali  Anspruch  9,  wobei  der  Film 
(25)  eine  Dicke  von  nicht  mehr  als  40  Mikron  hat. 

11.  Vorrichtung  gemali  Anspruch  1,  wobei  der  Film 
(25)  die  Form  eines  endlosen  Bandes  hat. 

12.  Vorrichtung  gemali  Anspruch  1,  wobei  der  Vor- 
sprung  (22b,  22c,  22d,  22e)  in  Richtung  auf  den 
Film  konvex  ist,  ohne  eine  Ecke  aufzuweisen. 

13.  Vorrichtung  gemali  Anspruch  12,  wobei  der  Vor- 
sprung  (22b,  22c,  22d,  22e)  abgerundet  ist. 

Revendications 

1.  Appareil  de  fixage  d'images  comportant 
un  element  chauffant  (21)  ayant 
une  resistance  (21b)  de  generation  de 

chaleur  destinee  a  generer  de  la  chaleur  lorsque 
de  I'energie  lui  est  appliquee,  et 

un  element  de  base  (21a)  destine  a  sup- 
porter  la  resistance  (21b)  de  generation  de  cha- 
leur,  ledit  element  de  base  ayant  un  bord,  et 

un  film  (25)  pouvant  glisser  sur  ledit  ele- 
ment  chauffant  (21), 

dans  lequel  un  support  d'enregistrement 
(P)  supportant  une  image  visualisee  est  chauffe 
par  la  chaleur  dudit  element  chauffant  (21)  a  tra- 
vers  ledit  film  (25),  et 

dans  lequel  une  saillie  (22b,  22c  ;  22d, 
22e),  s'etendantverslesupportd'enregistrement 

(P),  est  prevue  de  facon  a  guider  ledit  film  (25) 
pour  qu'il  se  deplace  sans  contact  avec  ledit  bord 
dudit  element  de  base  (21a),  la  hauteur  de  ladite 
saillie  (22b,  22c  ;  22d,  22e),  mesuree  a  partirdu 

5  bord,  etant  de  0,1  a  2  mm. 

2.  Appareil  selon  la  revendication  1  ,  dans  lequel  le- 
dit  element  de  base  (21a)  est  en  matiere  cerami- 
que. 

10 
3.  Appareil  selon  la  revendication  1  ,  dans  lequel  le- 

dit  element  de  base  (21a)  presente  une  conduc- 
tivity  thermique  elevee  et  est  pourvu,  sur  le  cote 
oppose  au  cote  supportant  ladite  resistance  (21  b) 

15  de  generation  de  chaleur,  d'un  element  de  detec- 
tion  de  temperature  pour  commander  I'alimenta- 
tion  en  energie  de  ladite  resistance  (21b)  de  ge- 
neration  de  chaleur. 

20  4.  Appareil  selon  la  revendication  1,  comportant  en 
outre  un  element  de  maintien  (22)  destine  a 
maintenir  ledit  element  chauffant,  dans  lequel  le- 
dit  element  de  maintien  est  pourvu  de  ladite  sail- 
lie  (22b,  22c  ;  22d,  22e). 

25 
5.  Appareil  selon  la  revendication  4,  dans  lequel  le- 

dit  element  de  maintien  (22)  est  en  matiere  ther- 
miquement  isolante. 

30  6.  Appareil  selon  la  revendication  1  ,  dans  lequel  la- 
dite  saillie  (22b,  22c  ;  22d,  22e)  comprend  des 
parties  en  saillie  encadrant  ledit  element  chauf- 
fant  (21  )  par  rapport  a  la  direction  du  mouvement 
dudit  film. 

35 
7.  Appareil  selon  la  revendication  1  ,  comportant  en 

outre  un  element  de  sollicitation  destine  a  sollici- 
ter  ledit  element  chauffant  (21),  ledit  film  (25)  et 
ledit  support  d'enregistrement  (P). 

40 
8.  Appareil  selon  la  revendication  1  ,  dans  lequel  la- 

dite  image  visualisee  est  une  image  en  toner,  et 
dans  lequel  la  temperature  du  toner  constituant 
I'image  en  toner  a  un  point  ou  ledit  support  d'en- 

45  registrement(P)estsepareduditfilm,  (25)estsu- 
perieure  au  point  de  transition  vitreuse  dudit  to- 
ner. 

9.  Appareil  selon  la  revendication  1  ,  dans  lequel  le- 
50  dit  film  (25)  a  une  epaisseur  ne  depassant  pas 

100  micrometres. 

10.  Appareil  selon  la  revendication  9,  dans  lequel  le- 
dit  film  (25)  a  une  epaisseur  ne  depassant  pas  40 

55  micrometres. 

11.  Appareil  selon  la  revendication  1  ,  dans  lequel  le- 
dit  film  (25)  se  presente  sous  la  forme  d'une  ban- 

8 
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de  sans  fin. 

12.  Appareil  selon  la  revendication  1,  dans  lequel  la- 
dite  saillie  (22b,  22c  ;  22d,  22e)  est  convexe  vers 
ledit  film  (25)  sans  presenter  d'angle.  5 

13.  Appareil  selon  la  revendication  12,  dans  lequel 
ladite  saillie  (22b,  22c  ;  22d,  22e)  est  arrondie. 
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