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tion of an apparatus according to an embodiment of the present invention.
FIELD OF THE INVENTION AND RELATED ART                Figure 2 is an
enlarged side view of an image fix- ing apparatus according to an
embodiment of the The present invention relates to an image fixing   5
present invention. apparatus for heating, fusing and fixing a toner image
Figure 3 shows a circuit for discriminating stop- on a recording medium,
more particularly to an image  page of the fixing film. fixing apparatus
wherein the heat is applied to the to-  Figure 4 illustrates operation
signals. ner through a film.                                   Figure 5 is
an enlarged perspective view of a In a conventional image fixing apparatus
wherein  io   means for detecting stoppage of the fixing film. the toner
image is fixed on the recording medium, the  Figure 8 is an enlarged
perspective view of the recording medium is passed through a nip formed be-
apparatus according to a second embodiment of the tween a heating roller
maintained at a predetermined  present invention. temperature and a
pressing or back-up roller having   Figure 7 illustrates a third embodiment
of the an elastic layer and press-contacted to the heating   15  present
invention. roller, the recording medium supporting an unfixed to-  Figure 8
is a front sectional view illustrating an ner image.
image forming apparatus using the image fixing ap- The conventional image
fixing system of this type  paratus according to an embodiment of the
present requires that the heating roller is always maintained  invention.
at an optimum temperature, and requires that the re-  20  Figure 9 is an
enlarged view of the image fixing cording medium is also heated, with the
result that the  apparatus used in the image forming apparatus of thermal
capacity of the heating roller is large. There-  Figure 8. fore, the energy
required forthe image fixing is large,  Figure 10 shows another example of
the fixing and In addition, unnecessary heat Is to be produced  apparatus.
with the result of temperature rise of the inside of the   25  Figure 11 is
a cross-sectional view of a heater. apparatus using the fixng apparatus.
Figure 12 is a block diagram for a control system. In order to solve this
problem, US-A-3 811 828     Figure 13 is a timing chart illustrating an
opera- proposes an image fixing apparatus wherein the to-  tion. ner image
is fused using a small thermal capacity     Figure 14 is a sectional view
of an image fixing heater and an image fixing film slidable relative to the
30  apparatus according to a further embodiment of the heater. In the
apparatus of this type, however, be-  present invention. cause the
thickness of the fixing film is small, the f ix- ing film is liable to be
damaged or fused if a certain  DESCRIPTION OF THE PREFERRED portion of the
fixing film Is continuously subjected to  EMBODIMENTS the high temperature.
In addition, in the case that the   35 recording medium is closely
contacted to the fixing   The preferred embodiments of the present inven-
film, the recording medium is also subjected to the  tion will be described
in detail in conjunction with the high temperature with the possibility of
smoking.  accompanying drawings wherein like reference nu- merals are
assigned to the elements having the cor- SUMMARY OF THE INVENTION
40  responding functions. Referring first to Figure 2 there is shown an im-
Accordingly, it is a principal object of the present  age fixing apparatus
according to an embodiment of invention as defined in claim 1 to provide an
image  the present invention in a cross-section. The image fixing apparatus
wherein the film is not damaged or  fixing apparatus comprises a heat
generating mem- fused by heat.                                45  ber 21
functioning as a heating member. The heat It is another object of the
present invention to pro-  generating member 21 includes a base member vide
an image fixing apparatus wherein the energiza-  made of electrically
insulating and heat-resistive ma- tion of the heater is stopped when the
film is stopped.  terial such as alumina or the like or a compound ma-
These and other objects, features and advantag-  terial containing It, a
heat generating layer in the form es of the present invention will become
more appa-  50  of a line ora stripe madeof Ta2N orthe like and a sur- rent
upon a consideration of the following description  face protection layer
resistive against sliding move- of the preferred embodiments of the present
inven-  ment made of [err] or the like. tion taken in conjunction with the
accompanying       The bottom surface of the heat generating mem- drawings.
ber 21 is smooth, and the front and rear portions are 55  rounded to permit
smooth sliding of a fixing film 23. BRIEF DESCRIPTION OF THE DRAWINGS
The fixing film 23 is made, for example, of PET treat- ed for
heat-resistance having a thickness of approxi- Figure 1 is a block diagram
illustrating an opera-  mately 6 microns. It is wound on a film feeding
shaft 2  
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out in the direction indicated by an  transfer is efficient. arrow D. The
fixing film 23 is contacted to the surface  Thereafter, the heat generation
of the heat gen- of the heat generating member 21 and is taken up on
erating member 21 stops, and the recording sheet P a film take-up shaft 27
by way of a separating and  is continued to advance and is separated from
the conveying roller 26 having a large curvature.  5   heat generating
member 21, by which the heat of the The heat generating layer 28 of the
heat gener-  toner image T is irradiated so that the toner image T ating
member 21 has a small thermal capacity, and Is  is cooled and solidified.
Then, the fixing film 23 is pulsewisely energized, and it is
instantaneously heat-  separated from the recording sheet P by the separat-
ed up to approximately [err] each time. The leading  ing and conveying
roller 26 having a large curvature. and trailing edges of the recording
sheet P on which   10  At this time, in this embodiment, the temperature of
the unfixed toner image is formed are detected by a  the back-up roller22
is maintained lowerthan the fus- recording sheet detecting lever 25 and a
recording  ing point of the toner, and therefore, the heat radiation sheet
detecting sensor 29. In response to the detec-  of the toner image T is
promoted. tions, the heat generating layer 28 is energized upon  This
reduces the time required for the cooling, so necessity. The energization
of the heat generating   15  that the size of the apparatus can be reduced.
As de- member 21 may be controlled in accordance with    scribed in the
foregoing, the toner image T is once position detection of the recording
sheet P using a  completely softened and fused, and then is solidified,
sheetfeed sensorof an image forming apparatuswith  the coagulation force of
the toner Is very strong, and which the image fixing apparatus is used.
therefore, the toner behaves as a mass. In addition, On the other hand, the
back-up roller 22 includes  20  since the toner is pressed by the back-up
or pressing a core made of metal or the like and an elastic layer  roller
22 when it is softened and fused by heat, at made of silicone rubber or the
like. it is driven by an  least a part of the toner image T soaks into the
sur- unshown driving source and is pressed to the heat  face layer of the
recording sheet P, and then cooled generating member21 through the fixing
film 23 mov-  and solidified. This permits the toner image T to be ing at
the same speed as the recording sheet P ad-  25  fixed on the recording
sheet P without off-set to the vanced by a conveyance guide 10 and having
the un-  fixing film 23. fixed toner image T. The conveyance speed by the
Here, the state of the toner referred to in this pressing roller 22 is
preferablysubstantially the same  Specification will be described. The
tonerfusing point as the conveyance speed of the sheet during the un-  used
here means the minimum temperature required fixed toner Image formation on
the recording sheet.  30  forfixing the tonerand covers the case where the
vis- The fixing film 23 speed is determined following this  cosity thereof
decreases to such an extent as can be speed. Designated by a reference 30
is a sensor for  said to be fused, at the minimum fixable temperature
sensing the fixing film 23.                        and the case where the
viscosity decreases to such In this embodiment the temperature of the heat
an extent as can be said to be softened, at the mini- generating layer 28
is instantaneously raised, and   35  mum fixable temperature. Therefore,
even when it is therefore, preliminary heating is not required, and the
said thatthe toner is fused forconvenience, itactually heat transfer to the
back-up roller 22 during the non-  may mean the viscosity decrease to such
an extent image-fixing operation is small. During the fixing op-  that it
is actually softened. Similarly, when it is said eration, the fixing film
23 and the toner image T and  that the toner is cooled and solidified for
conve- the recording sheet P are Interposed between the   40  nience, it
actually may not be solidified depending on heat generating layer 28 and
the pressing roller 22,  the materials of the toner, but can be said that
the vis- and in addition, the heat generating period is short  cosity is
sufficiently increased. with the result of steep temperature gradient, by
Referring to Figure 1, there is shown a block dia- which the back-up roller
22 is not easily raised in tem-  gram further illustrating this embodiment
perature. The temperature is maintained lower than   45  The system of
Figure 1 comprises the heat gen- the fusing point of the toner even when
the image  erating member 21, a temperature sensor 2 and a forming
operation is continuously performed in a   power source 3 for supplying
electric power to the practical manner.
heat generating member 1, a temperature controlling In the apparatus of
this embodiment, the toner  circuit 4 for controlling the temperature of
the heat image T made of heat-fusible toner on the recording   50
generating member 1 by operating a second switch 6. sheet P is first heated
and fused by the heat gener-  Afirstswitch 5 is normally closed. An
imagefixingfilm ating member 21 through the fixing film, and particu-
stoppage discriminating circuit 8 receives a signal larly, the surface
portion thereof is heated upto highly  from an image fixing film stoppage
detecting means above the fusing point, by which the toner is com-  7to
discriminate stoppage of the fixing film 23. Upon pletely softened and
fused. At this time, the back-up  55  the discrimination, the stoppage
discriminating circuit roller 23 establishes close contact between the heat
8 instructs the first switch 5 to open, thus stopping the generating member
21, the fixing film 23, the toner  power supply to the heat generating
member 21. image T and the recording sheet P, so that the heat   Figure 5
shows the film stoppage detecting 
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described in conjunction with Figure 2, the  tain detection. fixing film 23
is taken up on the take-up shaft 27. Us-  As regards the stoppage of the
power supply for ing this, as shown in Figure 5, the rotation of the film
stopping the power supply to the heat generating take-up shaft 27 Is
detected by the film stoppage de-  member in accordance with the film
stoppage detect- tecting means.                                 5   ing
means is the same as in the first embodiment. In Figure 5, a disk 51 is
mounted on the take-up   Figure 7 shows a system according to a third em-
shaft 27 rotatable together with movement of the film  bodimentof the
present invention in this embodiment, and is provided with
light-transmitting slits. A light  as constructed to the first and second
embodiment, emitting element 52 and a light receiving element 53  the
output signal of the fixing film stoppage detecting are disposed with the
disk 51 therebetween. The light  io   means 7 orthe fixing film stoppage
discriminating cir- receiving signal by the light receiving element 53 is
cuit is supplied to a temperature controlling circuit 4 converged to an
electric signal by an electric signal  to stop an output signal of the
temperature controlling converting circuit 54. With this structure, pulse
sig-  circuit 4, by which the power supply to the heat gen- nals are
produced when the fixing film 23 is moving.  erating member 21 is stopped.
This eliminates neces- Figure 3 shows the film stoppage discriminating  15
sity of an independent power supply stopping means. circuit, wherein the
pulse output of the film stoppage  According to these embodiments, the
power sup- detecting means 31 is supplied to f-V converter 32 to  ply to
the heater element can be stopped when the produce a voltage output A
voltage comparator 33   film is stopped, or the film moving speed decreases
compares the output voltage of the f-V converter 32  down to a
predetermined due to jammed recording and a reference voltage Vref. In
accordance with the   20   material or the like. Therefore, the film is
prevented result of comparison, the first switch 5 of Figure 1 is  from
being locally heated to an extremely high tem- operated. A transistor 34
functions to operate the  perature. Thus, the damage or fusing of the film
can switch 5. When the fixing film is moved, the fixing film  be prevented,
and in addition, the smoking of the re- stoppage detecting means 31
produces pulses at In-  cording material is prevented. tervals.As this
time, the outputvoltage of the f-V con-  25  Referring to Figure 8, there
is shown an electro- verter 32 is higher than the reference voltage Vref,
so  static copying machine using an image fixing appara- that the
transistor 34 is rendered on to close the first  tus according to a further
embodiment of the present switch 5 which may be in the form of a relaying
circuit  invention. The copying apparatus comprises a hous- or a
contactless switching circuit such as FET.    ing 100, a reciprocable
original supporting platen 71 When the moving speed of the fixing film de-
30   made of transparent material such as glass disposed creases, the
output frequency of the fixing film stop-  in a top plate 100a of the
housing, the original sup- page detecting means 31 also decreases with the
re-  porting platen is movable above the top plate 100a in sult of reduced
output voltage of the f-V converter 32.  the right and left directions a
and a'. When the output voltage becomes lower than the ref-    An original
G is placed face-down on the original erence voltage Vref, that is, the f
ilm moving speed be-  35  supporting platen 71 at a predetermined index on
the comes lower than a predetermined speed, the tran-  top surface thereof,
and the original G is covered by sistor 34 is rendered off to open the
first switch 5 and  an original cover 1a. open the power supply circuit,
thus shuting off the    A slit opening 100b Is formed in the top plate
power supply thereto. Of course, the transistor 34 is  100a, extending
perpendicular to the reciprocal rendered off when the fixing film Is
stopped, and   40   movementdirection of the original supporting plate 71
therefore, the first switch 5 is opened, and the power  (perpendicular to
the sheet of drawing). The bottom supply circuit is opened.
surface, that Is, the image carrying surface of the In this manner, when
the film moving speed de-  original G placed face-down on the original
support- creases down to a predetermined, more particularly,  ing platen 71
s moved in the direction a, by which when the fixing film stops, the power
supply to the   45  each part of the original is passed by the slit opening
heat generating member is stopped, by which the fix-  100b. During the
passage, the original is illuminated ing film is locally heated, so that
the fixing film is pro-  by light Lfrom a lamp 77through the slitopening
100b tected from the thermal damage. In addition, when  and the transparent
original supporting platen 71, so the recording material such as the
recording sheet is  that the original is optically scanned. The light
reflect- contacted to the fixing film, the recording material Is  50  ed by
the original is imaged on a surface of a photo- prevented from over
heating.                       sensitive drum 73 by an array 72 of short
focus and Referring to Figure 6, there is shown a part of an  small
diameter imaging elements. apparatus according to a second embodiment of
the      The photosensitive drum 73 has a photosensitive present invention.
In this embodiment, the fixing film  layersuch as zincoxide photosensitive
memberoran 23 is provided with a mark 61 at an end thereof. The  55
organic photosensitive layer and is rotated in a direc- mark 62 is read by
a film end reading means 62, by  tion indicated by an arrow b at a
predetermined speed 



which the film stoppage is detected. By such a simple  about a central
shaft 73a. During the rotation, it is uni- structure, the film stoppage can
be detected with cer-  formly charged to a positive or negative polarity by
a 4    7                   EP0363686B1                     8 charger74 and
is exposed to the imaged lightthrough  elastic layer made of silicone
rubber having a good the slit, so that an electrostatic latent image is se-
parting property. The back-up roller 22 is pressed to quentially formed
corresponding to the image of the   the bottom surface of the heating
member 20 under original.                                          a total
pressure of 4 - 7 kg by an unshown urging The electrostatic latent image is
developed into a   5   means through the endless fixing film 24 at its
bottom visualized image with toner made of resin which is  side travel. The
back-up roller22 rotates in the coun- softened or fused by heat in a
developing device 5.  terclockwise direction to peripherally move codirec-
The toner image is advanced into an image transfer  tionally with the
conveyance of the transfer sheet P. station containing an image transfer
discharger 78.    Since the endless fixing film 84 rotates along an The
recording material in the form of a transfer  10  endless path to be
repeatedly used for heating and sheet of paper P in this embodiment S is
contained in  fixing the toner images, it exhibits good heat- a cassette.
The transfer sheet is singled out of the  resistance, releasing or parting
property and durabil- cassette by rotation of a pick-up roller 76. The
sheet  ity. The thickness thereof Is not more than 100 mi- is then advanced
by a registration roller 79 at such  crons, further preferably not more
than 50 microns. It timing that when a leading edge of the toner image   15
may be a single layer film of a heat resistive resin formed area on the
drum 73 reaches the position of  such as polyimide, polyetherimide or PFA
resin (co- the transfer discharger 78, the leading edge of the  polymer of
tetrafluoroethylene-perfluoroalkyd viny- transfer sheet P reaches a
position between the    lether, or It may be a multi-layerfilm including a
thick- transfer discharger 78 and the photosensitive drum  erfilm of 20
microns coated with a parting layer of 10 73, by which they are aligned.
The toner image on the   20   microns at least on the side contactable to
the image, photosensitive drum 73 is transferred sequentially to  the
coating being made of PTFE resin (tetrafluoro- the surface of the fed sheet
by the transfer discharger  ethylene resin) added by electrically
conductive ma- 78. The sheet now having the toner image transferred
terial. thereonto at the transfer station is sequentially sepa-  The heater
has a low thermal capacity and is in rated from the surface of the
photosensitive drum 73   25  the form of a line or stripe. It, for example,
comprises by an unshown separating means and is advanced     an alumina
base plate 821 having a thickness of 1.0 into an image fixing device 11
where the unfixed toner  mm, a width of 10 mm and a length of 240 mm and
image Is heated and fixed. The sheet is then, dis-  electric resistance
material such as Ta2N extending charged onto a discharge tray 12 outside
the image  along a length of the base plate 821 substantially at forming
apparatus as a print or copy.         30  the middle of the width thereof
on its bottom surface. The surface of the photosensitive drum 3 after  The
electric resistance material is applied thereon the toner image transfer is
cleaned by the cleaning  withthewidthof1.0 mm Intheformofalineorastripe
device 13, by which the contaminations such as the  to constitute the heat
generating member 22. In this residual toner or the like is removed to be
prepared  embodiment, the linear or stripe heat generating for the next
image forming operation.         35   member 822 is energized by wiring at
its longitudinal Referring to Figure 9, the image fixing apparatus
opposite ends to produce the heat over the entire used in this embodiment
will be described. The image  length of the heat generating member 822. The
power fixing apparatus comprises an image fixing film 84 in  supply is in
the form of a pulse wave of DC 100 V and the form of an endless belt, a
left side driving roller85,  the period of 20 msec. The power supply
controlling a right side follower roller 86, a separating roller 26   40
circuit controls the pulse width in accordance with the disposed below the
driving roller 85 and a low thermal  temperature detected by the
temperature detecting capacity heater 80 disposed below a position be-
thermister 823 press-contacted to the backside of the tween the driving
roller 85 and the follower roller 86.  base plate, the target temperature
and the energy ra- The endless fixing film 84 is stretched around these
diation. The pulse width is controlled within the range rollers and the
heater 80.                    45  between 0.5 - 5 msec. The heat generating
member The follower roller 86 functions also as a tension  822 is
instantaneously heated up toa temperature be- rollerfor applying tension to
the endless fixing film 84.  tween 200 - 300 [err]each time the pulse is
produced. When the driving roller 85 rotates in the clockwise di-  In this
embodiment, the temperature of the hea- rection, the fixing film 84 travels
at a predetermined  ter constituted by the base plate 821 and the heat
peripheral speed without production of a crease or  50  generating member
822 Is detected by the thermister wrinkles, without snaking movement and
without slip.  823, and the detected temperature is transmitted to The
predetermined speed is substantially the convey-  a control circuit 830
(Figure 12). In response to the Ing speed of the transfer sheet P conveyed
from the  processing bythe control circuit, the power supply cir- image
forming station 8 of the image forming appara-  cuit 831 for supplying
power to the heat generating 



tus and carrying on its top surface the unfixed toner  55   member 822 is
controlled, by which the temperature image Ta.
of the heater is controlled at 200 [err]. The fixing apparatus further
comprises a press-    The fixing film 84 is not limited to the form of the
ing or back-up member or roller 22 having a rubber  endless belt. It may
be, as shown in Figures 2 and 10, 5    9                EP 0 363 686 B1
10 in the form of a film rolled on a feeding shaft 24 and  and the sheet P
are separated, and the sheet P is dis- a take-up shaft 27 and stretched
therebetween and  charged onto the discharging tray 12. By the time of
between the heater 80 and the back-up roller 22 be-  this separation, the
toner is sufficiently cooled and low the separating roller 26. The fixing
film 23 in this  solidified so that the toner is adhered or fixed on the
case is advanced from the feeding shaft 24 to the   5   sheet with
sufficient force, whereas the contacting take-up shaft 27 at the same speed
as the speed of  force thereof to the fixing film 84 Is extremely small,
the transfer sheet P.                              and therefore, the
fixing film 84 and the sheet P are In response to an image formation
starting signal,  separated practically without toner offset to the fixing
the image forming apparatus operates to produce    film 84. and introduce
to the fixing device 11 from the transfer  10  Atthe pointof [err] sheet
trailing edge station 78 a transfer sheet P carrying on its top sur-
passage detecting sensor 94 (Figure 8) detects the face the unfixed toner
image Ta. When the leading  sheet P after being subjected to the image
fixing op- edge of the transfer sheet P is detected by a sheet  eration,
the power supply to the heat generating ele- sensor 92 (Figures 9 and 10)
disposed adjacent to the  ment 822 of the heater 80 is stopped. After a
prede- fixing apparatus, the movement (rotation) of the fixing   15
termined timer period [err](0.5 sec In this embodiment) film 84 is started
by the drive control circuit 33. The  from the point of time [err] the
fixing film 24 is stopped. power supply to the heat generating member 822
is     In this embodiment, the linear sheet generating started at the point
of time t2 which is 0.5 sec, in this  element 822 of the heater 80 is
Instantaneously heat- embodiment, after a delay period (timer period) from
ed by the power supply up to a sufficiently high tem- the point of time
[err] (Figure 13) at which the film travel  20  perature in consideration
of the toner fusing point or starts. By this, the heater is energized and
is temper-  the fixable temperature, and therefore, the prelimin-
ature-controiled.                                  ary heating of the
heater is not required. The heat The transfer sheet P is guided along a
guide 89  transferto the back-up roller22 is small when the fix- and Is
introduced into between the fixing film 84 and  ing operation is not
performed. During the fixing op- the pressing roller 22 in the nip N formed
between the   25  eration, the fixing film, the toner image and the sheet
heating member 80 and the back-up roller 22. The   are present between the
heater 80 and the back-up transfer sheet P is moved while its surface
carrying  roller 22, and a steep temperature gradient is pro- the unfixed
toner image is being in press-contact with  duced due to the short heating
period, and therefore, the bottom surface of the fixing film 84 which is
mov-  the back-up roller 22 Is not heated much, so that the ing in the same
direction as and at the same speed   30  temperature thereof is maintained
lower than the to- as the transfer sheet P. It is moved together with the
nerfusing temperature even if the image forming op- fixing film 84 through
the nip N between the heater 80  eration is continuously performed in a
practical man- and the pressing roller 22 without slip or without pro-
ner. duction of the crease. During the passage through the  In this
embodiment, the toner image of the heat- nip N, the toner image is heated
and softened or  35  fusible toner on the sheet P is first heated and fused
fused. In this embodiment, the heater 80 has a linear  by the heater 80
through the fixing film 84, by which heat generating element 822 and a
heating member   particularly, the surface portion thereof is completely
821 integral with the low thermal capacity heat gen-  softened or fused. At
this time, the heater, the fixing erating element 822 which is pulsewisely
energized to  film, the toner image and the sheet are sufficiently produce
pulsewise heat In other words, the toner im-  40  closely contacted by the
back-up roller 22, and there- age Ta on the sheet P conveyed at the
predetermined  fore, the heat transfer therebetween is efficient. By
conveying speed is Introduced together with the fix-  this, the toner image
itself can be efficiently heated ing film 84 into an effective heating
width W deter-  and fused with minimum heating of the sheet P itself. mined
in accordance with the linear heat generating  Particularly by limiting the
power supply and heating element 822 of the heater80, by which it is heated
and   45  period, the energy consumption can be reduced. softened or fused
into a fused image Tb.               The size of the heater may be small,
so that the The portion of the sheet having passed through  thermal
capacity thereof is small with the result of un- the nip N is maintained
closely contacted to the fixing  necessity of the preliminary heating of
the heater, by film stretched and moved between the heater 80 and  which
the power consumption when the Image form- the separating roller 26 until
it reaches the separating   50  ing operation is not performed can be
reduced, and roller28. This conveying step is used as a cooling step  in
addition, the temperature rise in the apparatus can wherein the heat of the
softened or fused toner Tb is  be prevented. 



irradiated, by which the toner is cooled and solidified  Since, in this
embodiment, the temperature ofthe into a solidified toner image Tc.
back-up roller22 is maintained ata temperature lower When it reaches the
separating roller 26, the fix-  55  than the fusing point of the toner, as
described In the ing film 84 Is deflected away from the surface of the
foregoing, it is possible that the heat radiation of the sheet P along the
surface of the separating roller 26  toner image during the subsequent
cooling step can having a large curvature, by which the fixing film 84  be
promoted. This permits shorter cooling period, so    11
EP0363686B1                      12 that the size of the apparatus can be
reduced.       on the feeding shaft, or the take-up shaft and the In the
sequential operation shown in Figure 13,  feeding shaft are interchanged to
use the fixing film the image fixing operation is started with the driving
repeatedly, if the thermal deformation or thermal de- (rotation or
traveling) of the fixing film 84, and then,  terioration of the fixing film
is not significant (rewind- the heater 80 is energized tofix the image.
During the   5   ing and repeatedly using type). fixing completion step,
the energy supply to the hea-   In this type, the fixing film is preferably
made of ter is first stopped, and then, the movement of the fix-  a
material exhibiting high heat-resistivity and mech- ing film is stopped.
Therefore, during the heat gener-  anical strength, such as polyimide resin
film having ation, the fixing film is assured to be moved. By this,  a
thickness of 25 microns which is coated with a part- the fixing film is
prevented from locally over heated,   10  ing layer made of fluorine resin
orthe like having good by which the film is protected from thermal damage.
parting property to constitute a multi-layer film. A This improves the
durability of the fixing film.     press-contact releasing mechanism is
preferably pro- in the case where the image forming apparatus    vided to
automatically release the press-contact be- is assured to be operated
correctlywithout significant  tween the heater and the pressing roller
during the re- error, the drive of the fixing film and the energization
15   winding operation. of the heating element may be started and stopped
si-   Where the fixing film Is used repeatedly as in the multaneously.
rewinding type and an endless belt type, a felt pad As shown by broken
lines in Figure 13, when the  maybe provided to clean thefilm surface and
to apply apparatus is stopped in trouble such as improper     a slight
amount of parting agent such as silicone oil sheet conveyance or the like,
an emergency signal is  20   by impregnating the pad with the oil, by which
the sur- produced, in response to which the energization of  face of the
film is maintained clean and maintained in the heating element is first
stopped at the time [err] and  good parting property. Where the fixing film
is treated only then (aftera predetermined delay period ta(0.5)),  with
insulating fluorine resin, electric charge is easily the drive of the
fixing film is stopped.             produced on the film, the electric
charge disturbing It is an effective alternative that the drive stop t4  25
the toner image. In that case, the fixing film may be (ta) of the fixing
film after the stoppage of the power  rubbed with a discharging brush which
is electrically supplyto the heaterat the pointof time [err] (A) Is effect-
grounded to discharge the film. On the contrary, the ed, provided that the
temperature detecting thermis-  film may be electrically charged by
applying a bias ter 23 detects that the temperature of the heater is
voltage to such a brush without grounding as long as sufficient decreased,
for example, down to less than   30  the toner image is notdisturbed. It is
a possible meas- [err] by the stoppage of the energy supply to the  ure
against the image disturbance due to the electric heat generating element
charge to add carbon black or the like in the fixing It is possible
thatwhen the fixing operation is con-  film. The same means is applicable
against the elec- tinued for a long period of time, the heat is accumu-
tric charge of the back-up roller. As a further alterna- lated in the
heater so that the temperature of the hea-  35  tive, anti-electrification
agent may be applied or add- ter does not instantaneously decrease even if
the    ed. power supply is shut off. A thermal damage possibly     The
structure of the heater 80 and the energiza- occurs to the fixing film if
the fixing film is stopped  tion control of the heat generating element 822
are while being press-contacted to the heaterwhich Is not  not limited to
those described in the foregoing. Forex- sufficiently decreased in
temperature. However, the   40   ample, the heating member 80 may be in the
form of above-described structure is efficient to prevent the  a heating
roller, and the heat generating element 822 thermal damage even in that
case.                    may be a thick film resistor or a ceramic chip
array Where the fixing film 24 is not endless, as shown  having PTC
characteristics. Furthermore, the energ- in Figures 2 and 10, a replaceable
rolled film can be  ization control is not limited to the pulsewise energi-
employed, wherein when almost all of the fixing film   45  zation, but it
may be in the form of an ordinary AC en- is taken up on the take-up real, a
new roll of film is  ergization. mounted.
As for the cooling and solidification of the toner In this roll-replaceable
type, the thickness of the  may be based on the spontaneous heat
irradiation, or fixing film can be reduced substantially irrespective  may
utilize a fan or a heat radiating fins or in another of the durability of
the fixing film, so that the power  50  forced cooling type. consumption
can be reduced. For example, the fixing     If the toner  is such a type
that it is sufficiently 



film in this case may be made of a less expensive ma-  fused at a high
temperature, the recording material terial such as PET (polyester) film
which is treated for  (transfer material sheet) P is separated from the
fix- heat-durability having a thickness of 12.5 microns or  ing film 94
Immediately after the toner is heated to a lower, for example.
55  sufficiently high temperature and fused in the heating Alternatively,
since the toner offset to the fixing  step (in the fixing nip), as shown in
Figure 14. film surface is not practically produced, the used fix-  In the
foregoing description, an image transfer ing film taken up on the take-up
shaft can be rewound  type electrophotographic copying apparatus is taken,
7    13                  EP0363686B1                    14 but the means
and process for the image formation is  5. An apparatus according to one of
the preceding not limited to this type. It may be of a type wherein a
claims, characterized in that said heater (80) in- toner image is directly
formed and carried on an elec-  cludes a linear heat generating layer (822)
ex- trofax sheet or an electrostatic recording sheet or the  tending in a
direction crossing a movement direc- like, wherein the image is formed and
recorded mag-   5  tion of said film (84). netically, or wherein an image
is formed with a heat- fusible toner on a recording medium by another im-
age forming process and means. An examples of      Patentanspr~iche such
apparatus are heat-fixing type copying ma- chine, laser beam printer,
facsimile machines, micro-  10   1. Bildfixiergerat, mit einer
Heizeinrichtung (80), film reader-printer, display device and recording de-
welche wahrend einem Bildfixiervorgang festste- vice.
hend ist, einem Film (84) zur gleitenden Sewe- As described in the
foregoing, according to the    gung relativ zu der Heizeinrichtung (80),
wobei embodiments of the present invention, the fixing film  ein Tonerbild
(T) auf einem Aufzeichnungsmate- is prevented from being locally heated to
such an ex-  15  rial (P) Ober den Film (84) durch Warme von der tent that
it is thermally damaged at the times when the  Heizeinrichtung erwarmt
wird, dadurch gekenn- fixing operation is started and stopped. Therefore,
the  zeichnet, dalt der Film (84) fortdauernd angetri- durability of the
fixing film is improved.            eben wird, nachdem die Energiezufuhr zu
der While the invention has been described with ref-   Heizeinrichtung (80)
gestoppt wurde, und dag erence to the structures disclosed herein, it is
not  20  das Anhalten des Films (84) gestattet ist, nach- confined to the
details set forth and this application  dem die
TemperaturderHeizeinrichtung (80) her- is intended to cover such
modifications or changes as  abgesetzt Ist. may come within the scope of
the following claims. 2. Gerat gemAEI Anspruch 1, dadurch gokenn- 25
zelchnet, daB das Anhalten des Films (84) ge- Claims
stattet ist, nachdem eine festgelegte Zeitdauer seit dem Stoppen der
Energiezufuhrzu der Heiz- 1. An image fixing apparatus including a
heater(80)   einrichtung (80) vergangen ist. which is fixed during an Image
fixing operation, a film (84) for sliding movement relative to said  30  3.
Gerat gemal  Anspruch 1, gekennzelchnet heater (80), wherein a toner image
(T) on a re-    durch ein Erfassungselement (823) zum Erfas- cording
material (P) is heated by heat from said  sen derTemperaturder
Heizeinrichtung (80), wo- heater (80) through said film (84), characterized
bei des Anhalten des Films (84) gestattet ist, in that said film (84)
continues to be driven after  wenn des Element (823) elnen Abfall der
Tempe- the power supply to said heater (80) has been   35  ratur auf eine
festgelegte Temperatur erfaBt hat. stopped, and that said film (84) is
permitted to stop after the temperature of said heater (80) has  4. Gerat
gemrfi einem dervorangehenden AnsprG- decreased.
che, dadurch gekennzelchnet, daB sich der Film (84) relativ zu dem
Aufzeichnungsmaterial 2. An apparatus according to claim 1, characterized
40  (P) gleitend bewegt, wobel die Versorgung der in that said film (84) is
permitted to stop after a  Heizelnrichtung (80) mit Energie begonnen wird,
predetermined period of time has elapsed from      nachdem dasAntreiben des
Films (84) begonnen the stoppage of the power supply to said heater
worden Ist. (80). 45  5. Gerat gemAf einem der vorangehenden Anspru- 3. An
apparatus according to claim 1, characterized   che, dadurch
gekennzelchnet, daB die Heizein- by a detecting element (823) for detecting
the     richtung (80) eine lineare Wfrmeerzeugungs- temperature ofsaid
heater(80), wherein said film   schicht (822) aufwelst, die sich in einer
Richtung (84) is permitted to stop when said element (823)  erstreckt, die
elne Bewegungsrichtung des Films 



has detected a decrease of the temperature to a   co  (84) kreuzt.
predetermined temperature. 4. An apparatus according to one of the
preceding  Revendicatlons claims, characterized in that said film (84)
sliding- ly moves relative to said recording material (P)  55   1. Appareil
de fixage d'images comprenant un ele- wherein the energization of.said
heater (80) is    ment chauffant (80) qui est fixe durant une ope- started
after driving of said film (84) has been   ration de fixage d'image, un
film (84) destin6 A started.
effectuer un mouvement de glissement par rap- 8    but the means and
process for the image formation is  5. An apparatus according to one of the
preceding not limited to this type. It may be of a type wherein a  claims,
characterized in that said heater (80) in- toner image is directly formed
and carried on an elec-  cludes a linear heat generating layer (822) ex-
trofax sheet or an electrostatic recording sheet or the  tending in a
direction crossing a movement direc- like, wherein the image is formed and
recorded mag-   5  tion of said film (84). netically, or wherein an image
is formed with a heat- fusible toner on a recording medium by another im-
age forming process and means. An examples of      PatentansprOche such
apparatus are heat-fixing type copying ma- chine, laser beam printer,
facsimile machines, micro-  1o  1. Bildfixiergerdt, mit elner
Heizeinrichtung (80), film reader-printer, display device and recording de-
welche wahrend elnem Bildfixiervorgang festste- vice.
hend ist, einem Film (84) zur gleitenden Bewe- As described in the
foregoing, according to the    gung relativ zu der Heizeinrichtung (80),
wobel embodiments of the present invention, the fixing film  ein Tonerbild
(T) auf einem Aufzeichnungsmate- is prevented from being locally heated to
such an ex-  1s  rial (P) Ober den Film (84) durch Wirme von der tent that
it is thermally damaged at the times when the  Heizeinrlchtung erwArmt
wird, dadurch gekenn- fixing operation is started and stopped. Therefore,
the  zelchnet, daB der Film (84) fortdauernd angetri- durability of the
fixing film is improved.            eben wird, nachdem die Energiezufuhr zu
der While the invention has been described with ref-   Heizeinrichtung (80)
gestoppt wurde, und dagt erence to the structures disclosed herein, It is
not  20  das Anhalten des Films (84) gestattet ist, nach- confined to the
details set forth and this application  dem die
TemperaturderHeizeinrichtung (80) her- is intended to coversuch
modifications orchanges as   abgesetzt ist. may come within the scope of
the following claims. 2. Gerat gemAS Anspruch 1, dadurch gekenn- 25
zelchnet, daR das Anhalten des Films (84) go- Claims
stattet Ist, nachdem eine festgelegte Zeitdauer seit dem Stoppen der
Energiezufuhrzu der Heiz- 1. An image fixing apparatus including a heater
(80)  einrichtung (80) vergangen ist. which is fixed during an image fixing
operation, a film (84) for sliding movement relative to said  30  3. G&rat
gemni  Anspruch 1, gekennzeichnot heater (80), wherein a toner image (T) on
a re-    durch sin Erfassungeelement (823) zum Erfas- cording material (P)
is heated by heat from said   sen derTemperaturder Heizeinrichtung (80),
wo- heater (80) through said film (84), characterized  be! das Anhalten des
Films (84) gestattet ist, in that said film (84) continues to be driven
after  wenn das Element (823) einen Abfall der Tempe- the power supply to
said heater (80) has been   35  ratur auf sine festgelegte Temperatur
erfalt hat. stopped, and that said film (84) is permitted to stop after the
temperature of said heater (80) has  4. Gerlt gemaM einem der vorangehenden
AnsprO- decreased.                                         che, dadurch
gokennzelchnet, daIL sich der Film (84) relativ zu dem
Aufzeichnungsmaterial 2. An apparatus according to claim 1, characterized
40  (P) gleitend bewegt, wobel die Versorgung der in that said film (84) is
permitted to stop after a  Heizelnrichtung (80) mit Energie begonnen wird,
predetermined period of time has elapsed from      nachdemdasAntreiben des
Films (84) begonnen the stoppage of the power supply to said heater
worden ist. (80). 45  5. Gerat gemaM einem der vorangehenden Anspru- 3. An
apparatus according to claim 1, characterized   che, dadurch
gokennzelchnet, daA die Heizein- by a detecting element (823) for detecting
the     richtung (80) sine lineare Warmeerzeugungs- temperature of said
heater (80), wherein said film  schicht (822) aufweist, die sich in einer
Richtung (84) is permitted to stop when said element (823)  erstreckt, die
eine Bewegungsrichtung des Films 



has detected a decrease of the temperature to a   50  (84) kreuzt.
predetermined temperature. 4.  An apparatus according to one of the
preceding  Revendications claims, characterized inthatsaidfilm (84)sliding-
ly moves relative to said recording material (P)  55  1. Appareil de fixage
d 'images comprenant un 616- wherein the energization of said heater (80)
is    ment chauffant (80) qui est fixe durant une opd- started after
driving of said film (84) has been   ration de fixage d'image, un film (84)
destin6 a started.                                           effectuer un
mouvement de glissement par rap- 8    15                  EP 0 363 686B1
18    11   1111111 ol i 1111111 *   X   L   A   T   * port audit element
chauffant (80), dana lequel une image en toner(T) surun milieu
d'enregistre- ment (P) est chauffeo par de la chaleur provenant dudit
el6ment chauffant (80) a travers ledit film (84), caracteris6 en ce qu
l[edit f ilm (84) continue   5 d'etre entraMln apres quo l'allmentation en
ener- gie dudit element chauffant (80) a 6te arretee, et en ce quo ledit
film (84) eat autoris6 A s'arrtebr apres quo la tbmperature dudit element
chauf- fant (80) a balss.                         10 2. Appareil selon la
revendication 1, caracterlse en ce quo ledit film (84) est autorlse A
a'arrlterapres qu'une p6riode de temps preddtermin6e s'est ecoul6e depuis
I'arrt de l'alimentation en ener-  1S gie dudit element chauffant (80). 3.
Appareil selon la revendication 1, caracteris6 par un element de d6tection
(823) destin6 A ditector la tbmp6rature dudit element chauffant (80), ledit
20 J>      film (84) etant autorise A s'arrter lorsque ledit element (823)
a d6tect6 une balsse de la tbmpe- rature jusqu'A une tbmperature
pred6torminee. 4. Appareil selon l'une des revendications pric6-  25
deonts, caractrise en ce quo leditfilm (84) se d6- place en glissant par
rapport audit milieu d'enre- gistroment (P), I'allmentation dudit el6ment
chauffant (80) etant d6clenchee apris quo l'en- tralnement dudit film (84)
a commence.     30 5. Appareil selon 'une des revendications prece- dentos,
caracterise en co quo ledit element chauffant (80) comprend une couche
lineisre (822) de generation de chaleur s'etndant dans   35 une direction
croisant la direction du mouvement dudit film (84). K>
40 45 50 55    


