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This  invention  relates  generally  to  the  field  of 
electrography  and,  more  particularly,  this  inven- 
tion  relates  to  the  fusing  of  toner  images  to 
receivers  by  means  of  heat  and  pressure. 

In  the  field  of  electrography,  as  practiced,  for 
example,  in  commercial  copiers,  a  radiation  im- 
age  of  an  original  to  be  reproduced  is  projected 
upon  a  uniformly  charged  photoconductive  mem- 
ber  to  produce  a  latent  electrostatic  image  corre- 
sponding  to  the  original  image.  A  visible  toner 
image  is  produced  by  developing  the  electrostatic 
image  with  charged  toner  particles.  If  the  photo- 
conductive  member  is  reusable  in  the  form  of  a 
belt  or  drum,  the  toner  image  is  then  transferred 
to  a  receiver  such  as  a  web  or  sheet  of  plain  paper 
and  fused  to  the  receiver.  If  the  photoconductive 
member  itself  is  the  receiver,  then  the  toner 
image  is  fused  directly  to  the  member. 

One  technique  which  may  be  used  to  fuse  a 
toner  image  to  a  receiver  is  through  the  appli- 
cation  of  heat  and  pressure  by  contacting  the 
toner  image  with  a  heated  fuser  member  such  as 
a  roller  or  belt.  Commonly,  a  pair  of  rollers  held 
together  under  pressure  form  a  nip  through 
which  a  toner  image-carrying  receiver  is  passed. 
One  or  both  of  the  rollers  are  heated  to  melt  the 
heat-softenable  toner  particles  to  fuse  the  toner 
image  to  the  receiver. 

In  such  fusers,  one  or  both  rollers  preferably 
includes  an  elastomeric  layer  to  lengthen  the  nip 
through  which  the  receiver  passes  in  order  to 
increase  fusing  time  and  fo  lower  fusing  energy 
requirements.  To  prevent  offset  of  toner  particles 
onto  the  surface  of  the  fuser  roller  and  to  mini- 
mize  any  tendency  of  the  copy  sheet  to  wrap 
around  one  of  the  rollers  causing  copier  malfunc- 
tion,  the  elastomeric  material  must  have  good 
release  characteristics.  Although  silicone  elasto- 
mers  and  fluoroelastomers  exhibit  good  release 
characteristics,  it  has  been  found  highly  desirable 
to  apply  a  coating  of  an  oil,  such  as  fluorocarbon 
oils,  silicone  oils,  and  fluorosilicone  oils,  to  the 
elastomeric  layer  to  improve  its  toner  offset- 
preventing  characteristics.  Over  a  period  of  time, 
however,  it  has  been  observed  that  such  oils  tend 
to  be  absorbed  into  the  silicone  elastomer  caus- 
ing  it  to  swell.  This  swell  causes  the  growth  of  a 
step  pattern  in  the  roller  when  copy  sheets  of  a 
variety  of  lengths  are  processed  by  the  copier. 
These  steps  are  formed  by  greater  swelling  due  to 
fuser  oil  absorption  beyond  the  areas  of  the  roller 
used  to  process  the  shorter  length  copies.  When 
longer  length  copies  are  passed  through  the  nip 
of  the  roller  fuser,  uneven  fusing  causes  image 
deterioration  in  the  processed  copy  sheet  and 
damage  to  the  sheet.  Step  pattern  growth  in 
elastomeric  fuser  rollers  has  been  found  to  be 
especially  troublesome  when  both  fuser  roller 
members  are  provided  with  elastomeric  layers  as 
when  processing  copy  sheets  with  unfused  toner 
images  on  both  sides  of  the  sheet. 

Swelling  of  a  silicone  elastomeric  layer  by 
absorption  of  silicone  fuser  oil  may  be  minimized 

by  providing  a  multi-layer  fuser  member  wherein 
the  silicone  elastomeric  layer  is  overcoated  with  a 
layer  of  material  which  is  resistant  to  absorption 
of  silicone  fuser  oil.  See,  for  example,  U S - A -  
3,883,293  and  JP-A-41330n9.  Such  silicone  oil 
resistant  materials  include  the  fluoroelastomers 
(e.g.  fluorosilicone  elastomer)  and  fluoropolymer- 
based  elastomers  (e.g.  various  vinylidene 
fluoride-based  elastomers  which  contain  hexa- 
fluoropropylene  as  a  comonomer).  Examples  of 
such  fluoropolymer-based  elastomers  are  Viton° 
A  (vinylidene  fluoride-hexafluoropropylene)  and 
Viton°  B  (vinylidene  fluoride-hexafluoro- 
propylene-tetrafluoroethylene)  which  are  trade- 
marked  compounds  available  from  the  DuPont 
Company,  Wilmington,  Delaware,  USA.  Such 
materials,  though  substantially  more  costly  than 
silicone  elastomer,  are  more  resistant  to  silicone 
fuser  oil  absorption  than  silicone  elastomer  and 
substantially  decrease  the  forming  of  steps  in  the 
silicone  elastomeric  underlayer. 

Although  the  aforementioned  multilayer  fuser 
rollers  have  been  found  to  minimize  the  forma- 
tion  of  steps  and  consequent  image  degradation 
in  processed  copy  sheets,  thereby  substantially 
increasing  the  life  of  the  fuser  roller,  it  has  been 
found  difficult  to  form  the  multilayered  fuser 
members  due  to  the  difficulty  in  adhering  fluoro- 
elastomers  to  silicone  elastomers.  Thus,  a  fuser 
roller  having  a  silicone  elastomer  base  layer  to 
which  is  adhered  a  fluoroelastomer  layer  has 
been  found  to  exhibit  separation  between  the 
layers  with  prolonged  use.  This  separation  may 
be  accounted  for  by  the  lack  of  affinity  of  the 
fluoroelastomers  for  other  materials  and  by  the 
constant  flexing  of  the  fuser  roller  during  use. 

US-A-4,147,832  discloses  a  fixing  roller 
having  bonded  to  a  core  four  layers  in  the  fol- 
lowing  order:  a  heat  resistant  adhesive  layer,  a 
heat  and  oil  resistant  elastic  layer,  a  heat  and  oil 
resistant  adhesive  layer,  and  an  offset  preventing 
layer.  All  layers  are  formed  by  spraying  the 
respective  materials  thereof  on  a  supporting 
member  or  by  immersing  the  supporting  member 
in  the  respective  materials.  The  offset  preventing 
layer  on  the  heat  and.oil  resistant  adhesive  layer 
is  formed  before  the  solvent  of  the  heat  and  oil 
resistant  layer  has  been  evaporated.  Furthermore, 
at  least  one  component  of  the  heat  and  oil 
resistant  adhesive  layer  is  similar  in  properties  to 
the  components  of  said  heat  and  oil  resistant 
elastic  layer  and  the  offset  preventing  layer. 

To  overcome  the  above-mentioned  problems  of 
the  prior  art  there  are  provided  first  and  second 
related  inventions;  i.e.  a  product  invention  and  a 
method  invention. 

According  to  the  product  invention,  a  multilayer 
member  for  fusing  toner  images  to  a  receiver 
comprises  a  first,  inner  layer  of  an  oil-swellable 
elastomeric  material,  a  second  surrounding  layer 
of  a  material  which  is  resistant  to  absorption  of 
fuser  oil,  and  a  bonding  layer  intermediate  of  said 
first  and  second  layers  for  bonding  said  first  and 
second  layers.  Such  intermediate  layer  is  charac- 
terized  in  that  said  bonding  layer  comprises  a 



blend  of  said  elastomeric  material  and  said 
material  resistant  to  oil  absorption  in  which  the 
proportion  of  the  elastomeric  material  to  the 
material  resistant  to  oil  absorption  gradually  var- 
ies,  in  a  direction  from  the  first  layer  toward  the 
second  layer,  from  substantially  only  the  elasto- 
meric  material  to  substantially  only  the  material 
resistant  to  oil  absorption.  Preferably  the  material 
resistant  to  oil  absorption  also  comprises  an 
elastomeric  material,  a  particularly  preferred 
material  being  an  elastomeric  cross-linked  fluoro- 
polymer  having  tetrafluoroethylene  repeating 
units  and  perfluoroalkyl  perfluorovinylether  re- 
peating  units. 

According  to  the  method  invention,  a  fuser 
member  of  the  above  construction  is  manufac- 
tured  by  a  method  characterized  by  the  steps  of 
spraying  a  base  member  with  a  first  material 
comprising  an  oil-swellable  elastomer;  while 
spraying  such  base  member  with  said  first 
material,  spraying  such  base  member  with  a 
second  material  which  is  substantially  impervious 
to  oil;  gradually  increasing  the  relative  proportion 
of  said  second  material  to  said  first  material  until 
only  said  second  material  is  sprayed,  thereby 
forming  an  intermediate  bonding  layer  com- 
prising  a  variable  blend  of  the  first  and  second 
materials;  and  continuing  to  spray  said  second 
material  only  to  form  an  oil-impervious  layer  of 
said  second  material  atop  said  first  material. 

The  invention  and  their  various  advantages  will 
become  more  apparent  in  the  ensuing  detailed 
description  of  preferred  embodiments,  reference 
being  made  to  the  accompanying  drawings 
wherein: 

Fig.  1  illustrates  one  embodiment  of  a  fuser 
member  structured  according  to  the  product 
invention; 

Fig.  2  illustrates  another  embodiment  of  a  fuser 
member  according  to  the  product  invention; 

Fig.  3  shows  the  fuser  member  of  Fig.  2  as  used 
in  a  roller  fusing  apparatus  for fixing  toner  images 
to  a  receiver;  and 

Fig.  4  illustrates  an  apparatus  which  may  be 
used  in  effecting  the  method  invention  disclosed 
herein. 

Multilayered  fuser  members  may  have  different 
configurations.  For  example,  a  fuser  member  may 
comprise  a  flat  plate,  a  belt  or  a  roller.  However,  in 
commercial  electrophotographic  copiers,  the 
most  common  configuration  is  a  roller.  Accord- 
ingly,  the  embodiment  shown  in  Fig.  1  includes  a 
fuser  roller  10  which  may  be  heated  internally. 
Roller  10  includes  a  core  12  of  heat  conductive 
material  (e.g.  aluminum,  brass  or  stainless  steel) 
or  heat  transmissive  material  (e.g.  glass)  which 
supports  an  inner  elastomeric  layer  14  and  an 
outer  oil-impervious  layer  16,  both  layers  being 
made  of  materials  which  are  resistant  to  degrada- 
tion  at  high  temperatures,  e.g.  in  the  range  of 
100°C  to  200°C.  According  to  one  embodiment  of 
the  product  invention  herein  disclosed,  the  elasto- 
meric  material  of  layer  14  comprises  a  poly- 
siloxane  elastomer  such  as  silicone  elastomer. 
The  material  of  layer  16  preferably  comprises  a 

fluoroelastomer  which  resists  absorption  of 
silicone  fuser  oil,  i.e.,  is  substantially  impervious 
to such fuser oil.  Layer  16  may,  for  example,  com- 
prise  a  fluorosilicone  or  fluoropolymeric  elasto- 
mer  such  as  the  vinylidene  fluoride  based  fluoro- 
polymers.  Particularly  preferred  fluoropolymers 
are  those  cross-linked  fluoropolymers  having 
tetrafluoroethylene  and  perfluoroalkyl  perfluoro- 
vinylether  repeating  units,  e.g.  disclosed  in 
US-A-4,199,626.  Positioned  intermediate 
layers  14  and  16  is  a  bonding  layer  15  which  com- 
prises  a  gradually  varying  mixture  from  only  the 
material  of  layer  14  to  only  the  material  of  layer 
16.  The  intermediate  layer  can  best  be  described 
by  the  method  by  which  it  is  formed. 

According  to  the  method  invention  herein,  layer 
15  and  at  least  the  respective  contiguous  portions 
of  layers  14  and  16  are  formed  by  a  spraying  tech- 
nique.  Where  a  thickness  of  layer  14  has  already 
been  formed  on  core  12  (e.g.  by  a  conventional 
molding  process)  it  is  preferred  that  a  thin  coating 
of  the  same  elastomer  as  layer  14  be  initially 
sprayed  onto  layer  14  to  form  a  continuous  layer 
therewith.  While  the  material  of  layer  14  is  con- 
tinued  to  be  sprayed,  the  material  which  is  to 
form  layer  16  is  simultaneously  sprayed  in  gradu- 
ally  increasing  proportion  with  the  layer  14 
material.  As  spraying  continues,  the  proportion  of 
the  layer  14  material  is  decreased  while  the  pro- 
portion  of  layer  16  material  increases  (or  remains 
constant)  until  only  the  layer  16  material  is  being 
sprayed.  Only this  material  is  then  sprayed  to  the 
desired  thickness  of  layer  16.  Alternatively,  the 
layer  14  material  may  be  sprayed  directly  upon 
core  12  and  a  desirable  thickness  thereof  built  up 
before  the  formation  of  layer  15  is  initiated. 

In  the  formation  of  the  intermediate  bonding 
layer  15  between  layers  14  and  16  by  the  above- 
described  process,  it  is  preferred  that  the  pro- 
portion  of  the  two  materials  continuously  vary 
during  the  spraying  process  so  that  the  pro- 
portion  of  the  layer  16  material  to  layer  14 
material  gradually  increases.  Alternatively,  the 
proportions  can  be  changed  in  fixed  steps  so  that, 
for  example,  initially  only  layer  14  elastomer  is 
sprayed;  then  a  mixture  of  75%  of  layer  14 
elastomer  and  25%  of  layer  16  elastomer  is 
sprayed;  then  a  mixture  of  50%  of  each  elastomer 
is  sprayed;  then  a  mixture  of  25%  of  layer  14 
elastomer  and  75%  of  layer  16  elastomer  is 
sprayed  (all  percentages  are  by  volume);  and 
then  only  layer  16  elastomer  is  sprayed.  Other 
variations  in  the  proportions  of  materials  and 
number  of  layers  may  be  effected  within  the 
scope  of  the  present  invention. 

The  layer  14  elastomer  and  layer  16  elastomer 
are  preferably  dissolved  in  the  same  solvents 
prior  to  spraying  in  order  to  maximize  com- 
patibility  of  the  materials  once  sprayed  on  the 
roller.  The  solvents  used  are  preferably  a  suitable 
mixture  of  low  boiling  point  and  high  boiling 
point  solvents,  the  ratio  of  one  solvent  to  another 
being  selected  to  obtain  proper  drying  time  to 
insure  acceptable  roller  properties  such  as  the 
ability  to  resist  delamination  between  layers. 



In  the  embodiment  of  Fig.  2,  a  very thin  layer  18 
of  toner  offset  preventing  elastomer  is  bonded  to 
the  oil-impervious  layer  16  by  a  bonding  layer  17. 
The  bonding  layer  is  applied  by  the  spraying  tech- 
nique  described  above  and  comprises  a  gradually 
varying  proportion  of  the  layer  16  elastomer  and 
the  layer  18  elastomer from  substantially  only the 
layer  16  elastomer  to  substantially  only  the  layer 
18  elastomer.  The  elastomer  of  layer  18  is  prefer- 
ably  the  same  as  the  elastomer  of  layer  14  and 
may,  for  example,  comprise  silicone  elastomer. 
Layer  16,  being  made  of  a  fuser  oil-resistant 
elastomer  such  as  fluoroelastomer,  substantially 
prevents  any  oil  absorbed  by  layer  18  from 
penetrating  to  layer  14  and  thereby  swelling  it. 
Though  not  depicted  as  such,  layer  18  is  substan- 
tially  thinner  than  layer  14;  thus,  any  swelling  of 
layer  18  due  to  absorption  of  fuser  oil  will  be 
minimal  compared  to  the  swelling  of  layer  14 
were  it  allowed  to  absorb  oil. 

Referring  now  to  Fig.  3,  there  is  shown  a  fuser 
roller  according  to  the  embodiment  of  Fig.  2 
incorporated  into  a  roller fusing  apparatus  used  in 
an  electrographic  copier  for  fusing  toner  images 
60  carried  by  one  side  of  a  receiver  58.  As  shown, 
roller  30  includes  a  metallic  core  32  which  is 
internally  heated  by  a  quartz  lamp  62;  a  first  layer 
34  of  high-temperature  resistant  silicone elasto- 
mer  bonded  thereto;  a  second  layer  36  of  fluoro- 
elastomer which  is  impervious to  silicone  fuser  oil 
and  resistant to  degradation  at  high  temperatures 
such  as  the  aforementioned  fluoroelastomers; 
and  a  bonding  layer  35  intermediate  of  and  con- 
tinuous  with  layers  34  and  36  in  which  the  pro- 
portion  of  the  silicone  elastomer  to  the  fluoro- 
elastomer  gradually  varies  from  substantially 
only  the  silicone  elastomer  to  substantially  only 
the  fluoroelastomer.  A  third  layer  38  is  provided 
which  may  be  any  high  temperature  resistant 
material  which  has  good  toner  offset  preventing 
characteristics.  Preferably  layer  38  is  of  the  same 
material  as  layer  34  and  therefore  may  comprise 
silicone  elastomer.  However,  this  material  may  be 
any  other  high  temperature  resistant  elastomer 
which  shows  good  toner  offset  preventing 
characteristics  or  may  be  a  flexible  polymer  which 
is  not  elastomeric  but  which  has  good  toner  offset 
preventing  characteristics  and  which  is  heat  resis- 
tant,  such  as  the  fluoropolymer  which  comprises 
a  copolymer  of  tetrafluoroethylene  and  poly- 
propylene. 

In  layer  37  which  is  intermediate  and  con- 
tinuous  with  layers  36  and  38  the  proportion  of 
the  layer  36  material  to  the  layer  38  material 
gradually  varies  from  substantially  only  the  layer 
36  material  to  substantially  only  the  layer  38 
material. 

In  order  to  enhance  the  toner  offset  preventing 
characteristics  of  the  surface  of  layer  38,  fuser  oil 
is  applied  by  means  of  a  wick  40  held  against 
roller  30  by  member  42.  Wick  40  is  saturated  with 
fuser  oil  contained  in  sump  44.  A  large  number  of 
known  fuser  oils  are  commercially  available  and 
suitable  for  such  use. 

A  pressure  roller  50  is  held  in  pressure  engage- 

ment  with  fuser  roller  30  by  suitable  force-apply- 
ing  means  such  as  that  disclosed  in  Research  Dis- 
closure  No.  13,703,  Sept.  1975,  published  by 
Industrial  Opportunities,  Ltd.,  Homewell,  Havant, 
Hampshire,  UK.  Pressure  roller  50  includes  a  core 
52  of  metallic  material  mounted  on  shaft  54  and 
an  outer  layer  56  of  material  having  good  toner 
offset  preventing  characteristics  such  as  poly- 
tetrafluoroethylene,  silicone  elastomer  or  fluoro- 
elastomers  such  as  the  vinylidene-fluoride  based 
fluoropolymeric  elastomers.  Rollers  50  and  30 
form  a  nip  through  which  is  passed  receiver  58 
carrying  an  unfixed  toner  image  60  on  its  under- 
side.  Through  heat  and  pressure,  toner  image  60 
is  fixed  permanently  to  receiver  58  as  it  passes 
this  nip. 

Referring  now  to  Fig.  4,  there  is  shown 
apparatus  which  is  useful  for  carrying  out  the 
above-described  method  invention.  As  shown,  an 
aluminum  core  70  is  rotatably  mounted  in  bear- 
ings  72  and  74  by  gudgeons  71  and  73,  respec- 
tively.  A  motor  76  is  connected  to  core  70  to  rotate 
it  at  a  predetermined  rotational  speed.  Spray 
assembly  78  is  provided  and  includes  a  carriage 
80  upon  which  are  mounted  spray  heads  82  and 
84.  Carriage  80  is  driven  for  movement  in  direc- 
tions  86  by  means  of  a  threaded  rod  88  rotatably 
mounted  in  bearings  90  and  92  and  driven  by 
motor  93.  The  spray  areas  of  spray  heads  82  and 
84  are  contiguous.  Spray  head  84  is  supplied  with 
first  material  to  be  sprayed  from  reservoir  95  by 
means  of  flexible  conduit  94.  In  like  manner,  spray 
head  82  is  supplied  with  second  material  to  be 
sprayed  from  reservoir  96  -by  means  of  flexible 
conduit  98.  Valves  114  and  116  in  conduits  94  and 
98  respectively  control  the  amount  of  material 
supplied  to  spray  heads  84  and  82.  A  source  104 
of  pressurized  fluid  such  as  air  provides  pressure 
to  drive  fluid  motors  76  and  93,  provides  a 
pneumatic  source  for  spraying  materials  from 
spray  heads  84  and  82  and  provides  pressure  to 
reservoirs  95  and  96.  Conduits  100  and  101  having 
regulators  102  and  103  supply  pressurized  air  to 
reservoirs  95  and  96,  respectively.  Conduits  106 
and  108  supply  pressurized  air  to  spray  heads  84 
and  82  respectively.  Valves  110  and  112  control 
the  amount  of  air  supplied  over  conduits  106  and 
108  respectively,  while  valves  114  and  116  control 
the  actuation  of  spray  heads  84  and  82. 

The  following  is  a  description  of  the  formation 
of  a  fuser  roller  according  to  the  method  inven- 
tion  using  the  apparatus  of  Fig.  4.  The  spraying 
operation  is  carried  out  at  ambient  temperature 
and  humidity  but  both  temperature  and  humidity 
are  preferably  controlled  to  avoid  extremes  of 
either  or  both.  The  ultimate  fuser  roller  will  be 
assumed  to  have  a  final  structure  in  accordance 
with  the  multi-layer  roller  shown  in  Fig.  2.  In  such 
case,  the  fuser  roller  may  comprise  inner  and 
outer  layers  of  silicone  elastomer  and  a  middle 
layer  of  a  fluoroelastomer.  Thus,  the  inner  layer  is 
the  thickest  layer  (e.g.  0.1  to  0.2  centimeter)  of  the 
multilayer  fuser  roller.  The  outer  layer  which  con- 
tacts  a  toner  image  is  relatively  thin  (e.g.  between 
0.005  and  0.012  centimeters),  and  the  middle 



layer  of  fluoroelastomer  is  about  0.025  to  0.050 
centimeters  thick.  The  bonding  layers  (i.e.  layers 
15  and  17)  are  of  the  order  of  several  11m  thick. 

A  fuser  roller  is  formed  by  the  apparatus  of  Fig. 
4  as  follows: 

The  aluminum  core  70 which  may  be  pretreated 
to  promote  adhesion  of  the  silicone  elastomer  is 
rotatably  driven  at  a  predetermined  velocity. 
Simultaneously,  motor  93  causes  spray  heads  84 
and  82  carried  by  carriage  80  to  move  back  and 
forth  across  cylinder  70  as  it  is  rotated  by  motor 
76.  The  rotational  velocity  of  roller  70  and  velocity 
of  carriage  80  are  synchronized  to  effect  the 
desired  buildup  of  layers  on  roller  70.  Layer 
buildup  is  also  a  function  of  the  rate  of  spraying 
by  spray  heads  84  and  82  and  of  the  charac- 
teristics  of  materials  being  sprayed. 

As  roller  core  70  is  rotated  and  carriage  80  is 
caused  to  move  back  and  forth  across  the  width  of 
roller  70,  silicone  elastomer  is  sprayed  upon  core 
70  to  build  up  the  inner  layer  to  the  desired  thick- 
ness.  Since  spraying  techniques  might  require  an 
unnecessarily  long  time  for  building  up  such  a 
thickness,  it  may  be  desirable  as  mentioned 
above,  to  provide  a  core  70  upon  which  a  layer  of 
silicone  elastomer  has  already  been  formed  by 
other  techniques  such  as  molding.  Then,  only  an 
initial  thin  layer  of  silicone  elastomer  need  be 
applied  over  this  layer  so  that  the  time  required 
for  spraying  is  substantially  reduced  or  a  mixture 
of  silicone  elastomer  and  fluoroelastomer  may  be 
sprayed  immediately  on  the  silicone  layer. 

After the  desired  thickness  of  silicone  elastomer 
has  been  sprayed  onto  core  70,  silicone  elastomer 
is  continued  to  be  sprayed  upon  roller  70,  and 
valve  116  is  gradually  opened  to  actuate  spray 
head  82.  Valve  114  which  has  been  fully  opened 
during  spraying of  silicone  elastomer  only  by 
head  84  is  now  gradually  closed  as  valve  116  is 
gradually  opened  so  that  the  mixture  of  the  sili- 
cone  elastomer  and  fluoroelastomer  sprayed  by 
heads  84  and  82  will  gradually  vary  from  only 
silicone  elastomer  being  sprayed  to  only  fluoro- 
elastomer  being  sprayed.  When  only  fluoro- 
elastomer  is  being  sprayed,  valve  114  will  have 
been  closed,  valve  116  will  be  fully  opened,  and 
fluoroelastomer  will  continue  to  be  sprayed  until 
the  desired  thickness  of  the  fluoroelastomer  layer 
is  built  up. 

To  build  up  an  outer  layer  of  silicone  elastomer, 
the  reverse  process  is  now  effected.  As  fluoro- 
elastomer  is  continued  to  be  sprayed  upon  roller 
70  silicone  elastomer  is  progressively  added  to 
the  spray  mixture  until  only  silicone  elastomer  is 
being  sprayed  to  a  desired  thickness.  The  multi- 
layer  fuser  roller  is  then  removed  from  the  spray- 
ing  apparatus  and  cured  by  known  curing  tech- 
niques. 

Fusing  rolls  structured  and  manufactured  in 
accordance  with  the  aforedescribed  product  and 
method  inventions  were  used  to  fuse  toner  im- 
ages  to  600,000  receiver  sheets.  After  such  use 
the  rolls  were  thoroughly  examined  and  it  was 
found  that  step  growth  in  the  multilayer  roller was 
only  one-half  of  that  expected  to  be  found  in  a 

fuser  roller  having  a  single  silicone  elastomer 
layer  of  comparable  thickness.  Adhesion  between 
the  fluoroelastomer  layer  and  silicone  base  layer 
was  found  to  be  comparable  both  before  and  after 
processing,  indicating  no  deterioration  in  the 
adhesion  between  these  layers  after  the  600,000 
sheets  were  processed. 

1.  A  multilayer  member  (10;  30)  for  fusing  toner 
images  to  a  receiver  comprising  a  first,  inner  layer 
(14;  34)  of  an  oil-swellable  elastomeric  material,  a 
second,  surrounding  layer  (16;  36)  of  a  material 
which  is  resistant  to  absorption  of  fuser  oil,  and  a 
bonding  layer  (15;  35)  intermediate  of  said  first 
and  second  layers  for  bonding  said  first  and 
second  layers,  characterized  in  that  said  bonding 
layer  (15;  35)  comprises  a  blend  of  said  elasto- 
meric  material  and  said  material  resistant  to  oil 
absorption  in  which  the  proportion  of  the  elasto- 
meric  material  to  the  material  resistant  to  oil 
absorption  gradually  varies,  in  a  direction  from 
the  first  layer (14;  34)  toward  the  second  layer (16; 
36),  from  substantially  only  the  elastomeric 
material  to  substantially  only  the  material  that  is 
resistant  to  oil  absorption. 

2.  A  member  as  claimed  in  Claim  1,  charac- 
terized  in  that  said  material  resistant  to  oil  absorp- 
tion  comprises  an  elastomer. 

3.  A  member  as  claimed  by  Claim  1  or  2,  charac- 
terized  in  that  said  first  and  second  layers  (14;  34; 
16;  36)  comprise  elastomers  resistant  to  degrada- 
tion  at  high  temperatures,  e.g.  in  the  range  of  100° 
to  200°C. 

4.  A  member  as  claimed  in  any  of  Claims  1  to  3, 
characterized  in  that  said  material  resistant  to  oil 
absorption  comprises  a  crosslinked  fluoro- 
polymer  having  repeating  units  of  tetrafluoro- 
ethylene  and  perfluoroalkyl  perfluorovinylether. 

5.  A  member  as  claimed  in  any  of  Claims  1  to  3, 
characterized  in  that  said  elastomeric  material  of 
the  first  layer  comprises  a  silicone  material  and 
said  material  resistant to  oil  absorption  comprises 
a  fluoropolymer. 

6.  A  member  as  claimed  in  Claim  5,  charac- 
terized  in  that  said  elastomeric  material  com- 
prises  a  silicone  elastomer  and  said  material 
resistant  to  oil  absorption  comprises  a  fluoro- 
elastomer  selected  from  the  group  consisting  of 
fluorosilicone  elastomer  and  vinylidene  fluoride- 
based  fluoropolymeric  elastomers. 

7.  A  member  as  claimed  in  Claim  1,  charac- 
terized  in  that  the  thickness  of  said  first  layer  (14; 
34)  is  substantially  greater  than  the  thickness  of 
said  second  layer  (16;  36). 

8.  A  method  for  forming  a  resilient,  oil-impervi- 
ous  member for fusing  toner  images  to  a  receiver, 
characterized  by  the  steps  of: 

spraying  a  base  member  (12;  32;  70)  with  a  first 
material  comprising  an  oil-swellable  elastomer; 

while  spraying  such  base  member  with  said 
first  material,  spraying  such  base  member  with  a 
second  material  which  is  substantially  impervious 
to  oil; 



gradually  increasing  the  relative  proportion  of 
said  second  material  to  said  first  material  until 
only  said  second  material  is  sprayed,  thereby 
forming  an  intermediate  bonding  layer  com- 
prising  a  variable  blend  of  the  first  and  second 
materials;  and 

continuing  to  spray  said  second  material  only 
to  form  an  oil-impervious  layer  (16;  36)  of  said 
second  material  atop  said  first  material. 

9.  A  method  as  claimed  in  Claim  8,  charac- 
terized  in  that  said  second  material  comprises  an 
elastomer. 

10.  A  method  as  claimed  in  Claim  8  or  9,  charac- 
terized  in  that  said  first  material  comprises  a  sili- 
cone  material  and  said  second  material  com- 
prises  a  fluoropolymer. 

11.  A  method  as  claimed  in  Claim  8,  charac- 
terized  in  that  said  first  material  comprises  a  sili- 
cone  elastomer  and  said  second  material  com- 
prises  a  fluoroelastomer  selected  from  the  group 
consisting  of  fluorosilicone  elastomers  and  vinyl- 
idene  fluoride-based  fluoropolymeric  elastomers. 

12.  A  method  as  claimed  in  Claim  8,  charac- 
terized  in  that  said  second  material  comprises  a 
crosslinked  elastomeric  fluoropolymer  having  re- 
peating  units  of  tetrafluoroethylene  and  per- 
fluoroalkyl  perfluorovinylether. 

1.  Zum  Fixieren  von  Tonerbildern  auf  einem 
Aufzeichnungselement  geeignetes  Mehr- 
schichtenelement  (10;  30)  mit  einer  ersten,  inne- 
ren  Schicht  (14;  34)  aus  einem  durch  Öl  aufquell- 
baren  elastomeren  Material,  einer  zweiten,  die 
erste  umgebenden  Schicht  (16;  36)  aus  einem 
gegenüber  der  Absorption  von  Fixieröl  resisten- 
ten  Material  sowie  einer  zwischen  der  ersten  und 
der  zweiten  Schicht  befindlichen  und  diese 
Schichten  verbindenden  Bindeschicht  (15;  35), 
dadurch  gekennzeichnet,  daß  die  Bindeschicht 
(15;  35)  eine  Mischung  aus  dem  elastomeren 
Material  und  dem  gegenüber  Ölabsorption  resi- 
stenten  Material  aufweist,  in  der  sich  der  Anteil  an 
elastomerem  Material  relativ  zu  dem  Anteil  an 
dem  gegenüber  Ölabsorption  resistenten  Mate- 
rial  von  der  ersten  Schicht  (14;  34)  aus  zur  zweiten 
Schicht  (16;  36)  hin  allmählich  so  verändert,  daß 
diese  Bindeschicht  zunächst  im  wesentlichen  nur 
aus  elastomerem  Material  und  schließlich  im 
wesentlichen  nur  aus  gegenüber  Ölabsorption 
resistentem  Material  besteht. 

2.  Element  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daß  das  gegenüber  Ölabsorption  resi- 
stente  Material  ein  Elastomer  aufweist. 

3.  Element  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daß  die  erste  und  die  zweite 
Schicht  (14;  34;  16;  36)  Elastomere  enthalten,  die 
gegenüber  einer  Zersetzung  bei  hohen  Tempera- 
turen  im  Bereich  von  z.B.  100°  bis  200°C  beständig 
sind. 

4.  Element  nach  einem  der  Ansprüche  1  bis  3, 
dadurch  gekennzeichnet,  daß  das  gegenüber 
Ölabsorption  resistente  Material  ein  vernetztes 
Fluorpolymer  aufweist,  das  sich  wiederholende 

Einheiten  aus  Tetrafluoräthylen  und  Perfluoralkyl- 
perfluorvinyläther  enthält. 

5.  Element  nach  einem  der  Ansprüche  1  bis  3, 
dadurch  gekennzeichnet,  daß  das  elastomere  Ma- 
terial  der  ersten  Schicht  ein  Silikonmaterial  und 
das  gegenüber  Ölabsorption  resistente  Material 
ein  Fluorpolymer  umfaßt. 

6.  Element  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daß  das  elastomere  Material  ein  Silikon- 
elastomer  und  das  gegenüber  Ölabsorption  resi- 
stente  Material  ein  Fluorelastomer  der  Gruppe 
aufweist,  die  Fluorsilikonelastomer  und  auf Vinyl- 
idenfluoridbasis  aufgebaute  fluorpolymere 
Elastomere  umfaßt. 

7.  Element  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daß  die  Dicke  der  ersten  Schicht  (14;  34) 
im  wesentlichen  größer  ist  als  die  der  zweiten 
Schicht  (16;  36). 

8.  Verfahren  zur  Herstellung  eines  elastischen, 
ölundurchlässigen  Elements  zum  Fixieren  von 
Toner  auf  einem  Aufzeichnungselement,  gekenn- 
zeichnet  durch  die  folgenden  Verfahrensschritte: 

ein  Träger  (12;  32;  70)  wird  mit  einem  ersten 
Material  besprüht,  das  ein  durch  Öl  aufquellbares 
Elastomer  enthält; 

während  des  Besprühens  des  Trägers  mit  die- 
sem  ersten  Material  wird  der  Träger  mit  einem 
zweiten,  gegenüber  Öl  im  wesentlichen  undurch- 
lässigen  Material  besprüht; 

der  relative  Anteil  des  zweiten  gegenüber  dem 
ersten  Material  wird  nach  und  nach  erhöht,  bis 
nur  noch  das  zweite  Material  aufgesprüht  wird 
und  so  eine  Zwischenbindeschicht  entsteht,  die 
das  erste  und  zweite  Material  in  unterschiedlicher 
Mischung  enthält,  und 

anschließend  wird  nur  noch  das  zweite  Material 
aufgesprüht  und  auf  dem  ersten  Material  eine 
ölundurchlässige  Schicht  (16;  36)  aus  dem  zwei- 
ten  Material  erzeugt. 

9.  Verfahren  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  daß  das  zweite  Material  ein  Elastomer 
enthält. 

10.  Verfahren  nach  Anspruch  8  oder  9,  dadurch 
gekennzeichnet,  daß  das  erste  Material  ein 
Silikonmaterial  und  das  zweite  ein  Fluorpolymer 
umfaßt. 

11.  Verfahren  nach  Anspruch  8,  dadurch 
gekennzeichnet,  daß  das  erste  Material  ein 
Silikonelastomer  aufweist  und  das  zweite  ein 
Fluorelastomer  aus  der  Gruppe,  die  Fluorsilikon- 
elastomere  und  auf  Vinylidenfluoridbasis  aufge- 
baute  fluorpolymere  Elastomere  umfaßt. 

12.  Verfahren  nach  Anspruch  8,  dadurch 
gekennzeichnet,  daß  das  zweite  Merkmal  ein  ver- 
netztes  elastomeres  Fluorpolymer  mit  sich 
wiederholenden  Einheiten  aus  Tetrafluoräthylen 
und  Perfluoralkylperfluorvinyläther  umfaßt. 

1.  Un  organe  multicouches  (10;  30)  pourfondre 
des  images  de  révélateur  sur  un  récepteur,  com- 
prenant  une  première  couche  interne  (14;  34)  en 
une  substance  élastomère  qui  peut  se  gonfler 
d'huile,  une  deuxième  couche  (16;  36)  envelop- 



pante  en  une  substance  qui  résiste  à  l'absorption 
d'huile  d'organe  de  fusion,  et  une  couche  de 
liaison  (15;  35)  intermédiaire  entre  ces  première 
et  deuxième  couches  pour  lier  celles-ci,  carac- 
térisé  en  ce  que  cette  couche  de  liaison  comprend 
un  mélange  de  cette  substance  élastomère  et  de 
cette  substance  résistante  à  l'absorption  de  l'hui- 
le,  dans  lequel  la  proportion  de  substance  élasto- 
mère  rapportée  à  celle  de  la  substance  résistante 
à  l'absorption  d'huile  varie  progressivement  de  la 
première  couche  (14;  34)  vers  la  deuxième  cou- 
che  (16;  36),  de  la  substance  élastomère  seule- 
ment  à  la  substance  résistante  à  l'absorption 
d'huile  seulement. 

2.  Un  organe  conforme  à  la  revendication  1, 
caractérisé  en  ce  que  ladite  substance  résistante  à 
l'absorption  d'huile  comprend  un  élastomère. 

3.  Un  organe  conforme  à  la  revendication  1  ou 
2,  caractérisé  en  ce  que  lesdites  première  et 
deuxième  couches  (14;  34;  16;  36)  comprennent 
des  élastomères  résistant  à  une  dégradation  à 
hautes  températures,  par  exemple  de  domaine  de 
100°  à  200°C. 

4.  Un  organe  conforme  à  l'une  quelconque  des 
revendications  1  à  3,  caractérisé  en  ce  que  ladite 
substance  résistante  à  l'absorption  d'huile  com- 
prend  un  polymère  fluoré  réticulé  ayant  des 
motifs  de  tétrafluoroéthylène  et  de  perfluoro- 
alkyle  perfluorovinyléther. 

5.  Un  organe  conforme  à  l'une  quelconque  des 
revendications  1  à  3,  caractérisé  en  ce  que  ladite 
substance  élastomère  de  la  première  couche 
comprend  un  silicone  et  ladite  substance  résistan- 
te  à  l'absorption  d'huile  comprend  un  polymère 
fluoré. 

6.  Un  organe  conforme  à  la  revendication  5, 
caractérisé  en  ce  que  ladite  substance  élastomère 
comprend  un  élastomère  siliconé  et  ladite  sub- 
stance  résistante  à  l'absorption  d'huile  comprend 
un  élastomère  fluoré  choisi  dans  le  groupe  consti- 
tué  par  un  élastomère  siliconé  et  les  élastomères 
polymères  fluorés  à  base  de  fluorure  de  vinyli- 
dène. 

7.  Un  organe  conforme  à  la  revendication  1, 
caractérisé  en  ce  que  l'épaisseur  de  ladite  premiè- 

re  couche  (14;  34)  est  sensiblement  plus  grande 
que  l'épaisseur  de  ladite  deuxième  couche  (16; 
36). 

8.  Un  procédé  pour  former  un  organe  élastique, 
imperméable  à  l'huile,  propre  à  fondre  des  ima- 
ges  de  révélateur  sur  un  récepteur,  caractérisé  par 
les  étapes  suivantes: 

-   pulvérisation  sur  un  organe  de  support  (12; 
32;  70)  d'une  première  substance  comprenant  un 
élastomère  gonflable  à  l'huile; 

- simultanément  à  cette  pulvérisation,  pulvé- 
risation  sur  l'organe  de  support  d'une  deuxième 
substance  qui  est  pratiquement  imperméable  à 
l'huile; 

-   accroissement  progressif  de  la  quantité  rela- 
tive  delà  deuxième  substance  par  rapport  à  celle 
de  la  première  jusqu'à  pulvérisation  de  la  deuxiè- 
me  substance  seulement,  pour  former  ainsi  une 
couche  de  liaison  intermédiaire  comprenant  un 
mélange  variable  des  première  et  deuxième  sub- 
stances;  et 

-   poursuite  de  la  pulvérisation  de  la  deuxième 
substance  pour  former  seulement  une  couche 
imperméable  à  l'huile  (16;  36)  de  cette  deuxième 
substance  par  dessus  la  première  substance. 

9.  Un  procédé  conforme  à  la  revendication  8, 
caractérisé  en  ce  que  ladite  deuxième  substance 
comprend  un  élastomère. 

10:  Un  procédé  conforme  à  la  revendication  8 
ou  9,  caractérisé  en  ce  que  ladite  première  sub- 
stance  comprend  un  silicone  et  ladite  deuxième 
substance  comprend  un  polymère  fluoré. 

11.  Un  procédé  conforme  à  lâ  revendication  8, 
caractérisé  en  ce  que ladite  première  substance 
comprend  un  élastomère  siliconé  et  ladite  deuxiè- 
me  substance  comprend  un  élastomère  fluoré 
choisi  dans  le  groupe  constitué  par  les  élasto- 
mères  siliconés  fluorés  et  les  élastomères  poly- 
mères  fluorés  à  base  de  fluorure  de  vinylidène. 

12.  Un  procédé  conforme  à  la  revendication  8, 
caractérisé  en  ce  que  la  deuxième  substance  com- 
prend  un  élastomère  polymère  fluoré  réticulé 
ayant  des  motifs  de  tétrafluoroéthylène  et  de  per- 
fluoroalkyle  perfluorovinyléther. 
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