
REPLACEMENT SHEET IONOGRAPHIC IMAGE FORMING APPARATUS BACKGROUND OF THE
INVENTION In a conventional image forming apparatus, a photo- receptor drum
having photoconductive properties is uniformly charged and selectively
exposed so that a latent electrostatic image is formed on the photorecep-
tor. The latent electrostatic image is developed with 



toner particles to form a toner image on the photorecep- tor. Subsequently
the toner image is electrostatically transferred from the photoreceptor to
a recording me- dium such as paper. The record medium bearing the toner
image is passed through a fusing/fixing unit in- cluding a pressure roller
and a heater roller so that the toner image is fixed on the media. In
another conventional image forming apparatus, 



without the exposure process, a latent electrostatic image is directly
formed on a dielectric drum by an ion-current control head known as a
latent electrostatic image recording head. The latent electrostatic image
formed on the dielectric drum is developed to form a toner image on the
dielectric drum. The toner image is transferred and fixed to a record
medium using a pres- sure roller. (See, for example, "Imaging," part 2, p.
209, 



edited by Electrophotography Academy). The image forming apparatus using
the photorecep- tor drum requires a prescribed length of an optical path
from the exposing stage to the drum surface of the pho- toreceptor. Since
the transfer stage and the fixing stage are separately mounted, the
transfer unit and the fixing unit must be separately installed. Because of
the possi- bility of degrading the performance of the photorecep- 



tor drum due to heat, it is difficult to install the photore- ceptor in
close proximity to the fixing unit. For the above two reasons, reduction of
the overall size of the image forming apparatus is difficult Further, 100%
transfer efficiency is impossible. Owing to this, toner is inevitably left
on the photoreceptor. For removing the residual toner, a cleaner must be
provided. For receiv- ing the toner removed by the cleaner, a waste toner 



receptacle must be provided. In an image forming apparatus using an
ion-current control head, recording electrodes with holes for form- ing
dots as picture elements (pixels) are arrayed in a zig-zag fashion. The
dielectric drum, however, has a certain curvature. These two facts make it
difficult to obtain uniform sizes and shapes of all the dots. Addi-
tionally use of the pressure fixing process causes an 



unnatural luster on the record medium.    -2- SUMMARY OF THE INVENTION The
present invention has been made in view of the above circumstances and has
an object the provision of 



an image forming apparatus which is capable of forming dots all having the
same size and shape, and of concur- rently performing the trasfer and
fixing processes without entailing the residual toner after the transfer
and the unnatural luster, and does not require the space for securing the
prescribed length of the optical path, the cleaner, and the waste toner
receptacle, and conse- quently is small in size. 



To achieve the above object, the first invention pro- vides an image
forming apparatus comprising: a thin endless film on which is formed a
latent electrostatic image, the endless film having heat-resistance and di-
ectric properties; a transfer mechanism for transfer- ring the endless
film; a latent electrostatic image record- ing bead disposed outside the
endless film, for record- ing a latent electrostatic image on the endless
film; a 



developing unit, disposed outside the endless film, for developing the
latent electrostatic image on the endless film by placing toner particles
in close proximity to, or bringing the toner particles into contact with,
the end less film; a back electrode and a heater disposed inside the
endless film; a pressure roller opposed to the heater with respect to the
endless film; and a discharge unit, disposed outside the endless film, for
discharging the 



latent electrostatic image. The invention also provides an image forming
appa- ratus comprising: a thin endless film for bearing a latent
electrostatic image, the endless film being formed by depositing a thin
heat-resistant dielectric layer on the surface of a thin, conductive
endless film; a transfer mechanism for transferring the endless film; a
latent electrostatic image recording head, disposed outside the 



endless film for recording a latent electrostatic image on the endless
film; a developing unit, disposed outside the endless film, for developing
the latent electrostatic image on the endless film by placing toner
particles in close proximity to, or bringing the toner particles into
contact with, the endless film; a back electrode and a heater disposed
inside the endless film; a pressure roller opposed to the heater with
respect to the endless film; 



and a discharge unit, disposed outside the endless film, for discharging
the latent electrostatic image. BRIEF DESCRIPTION OF THE DRAWINGS    -3-
FIG. 1 is a longitudinal sectional view showing a 



construction of a printer constructed in accordance with a first embodiment
of the invention; FIG. 2 is a partially broken perspective view of an
ion-current control head 5 used in the pinter of FIG.1; FIG. 3 is a
longitudinal sectional view showing a second embodiment of the invention;
FIG. 4 is a longitudinal sectional view showing a third embodiment of the
present invention; 



FIG. 5 is a plane view of a multistylus-head used in a fourth embodiment of
the present invention; FIG. 6 is a longitudinal sectional view showing an
endless film, on which is formed a latent electrostatic image, used in the
fourth embodiment of the present invention; and FIG. 7 is a longitudinal
sectional view showing the construction of a printer constructed in
accordance 



with a fourth embodiment of the invention. DESCRIPTION OF THE PREFERRED
EMBODIMENTS Preferred embodiments of the present invention will now be
described in detail. FIG. 1 is a longitudinal setional view showing the
construction of a printer constructed  in accordance with a first
embodiment of the present invention. 



An endless thin film 1, which has dielectric properties and bears a latent
electrostatic image thereon, is sup- ported by a transfer mechanism 2
including a drive roller 21 coupled with a drive source (not shown) and a
tension roller 22, and is turned in the direction of an arrow "a" A back
electrode 3 and a heater 4 are dis- posed within the loop of the endless
film 1. Outside the loop of the endless film 1 are disposed an ion-current 



control head 5, a developing unit 6, a pressure roller 7, and a charge
removal unit 8. The ion-current control head 5, which performs the function
of an electrostatic recording head, is located in opposition to the back
electrode 3. The developing unit 6 is located in opposi- tion to the
tension roller 22. The pressure roller 7 is opposed to the heater 4. The
charge removal unit 8 is opposed to the drive roller 21. The ion-current
control 



head 5 applies ion beams selectively to the endless film I so that a latent
electrostatic image is formed on the endless film. The latent image is
rendered visible with toner particles by the developing unit 6. The toner
image formed is heated and fused by the heater 4 through the endless film
1. At the same time, the toner   



-4- image is transferred to a recording medium, such as paper, and the
transferred toner image is pressed against the medium to be permanently
fixed thereon. After the fixing process, the discharge unit 8 removes the
charge left on the surface of the endless film 1. The latent-image bearing
film 1 is an endless film 



composed of two layers, a base layer and a surface layer. The base layer is
a polyamide film 20 [err] thick, which has properties of a high resiliency
and small variation of its geometry at high temperatures. Such properties
are required in order to obtain a stable trans- fer film. The surface layer
is made of silicon resin or fluorine plastic, which exhibits excellent mold
release characteristics when the toner is fused. The base layer is 



coated with the material to form the surface layer hav- ing a thickness of
10 [err]m thereover. The endless film 1 consisting of the base and surface
layers, is capable of retaining ions thereon that are irradiated by the
ion-cur- rent control head. The portion of the endless film 1 exposed to
the ion-current can hold a surface potential of several tens to several
hundred volts, which is high enough to develop the latent image in the next
stage, 



with respect to the potential of the back electrode 3. FIG. 2 is a
partially broken perspective view of the ion-current control head 5. The
ion-current control head 5 includes an ion generator 51 and an ion-current
control plate 52 for controlling ion deposition on the endless film 1. The
ion-current control plate 52 is con- structed such that electrodes 54 and
55 are mounted on both sides of an insulating board 53, and holes 56, 



formed in the insulating board, are arrayed in zig-zag fashion. The number
of holes 56 is equal to the number of recording dots. The ion-current
control plate 52 is arranged parallel to the endless film 1, with the gap
therebetween being in the range of 0.3 to 1.5 mm. In other words, the
endless film 1, disposed directly under the ion-current control plate 52,
is not curved with respect to the plate. Therefore, the projected images of



the fluxes of ions projected through the holes 56 are all the same,
irrespective of the locations of the holes. A latent electrostatic image
recorded on the endless film by the ion-current control head 5 is developed
by the developing unit 6. The tension roller 22, which is opposed to the
developing unit 6 with respect to the endless film 1 and which has a
surface made of conduc- tive material, for example, metal, performs two
func- 



tions, one to transfer the endless film 1 and the other to provide a back
electrode for the developing process. The back electrode 3, opposed to the
ion-current con-    trol head 5, is connected to the tension roller 22, and
the two electrodes are held at the same potential. The de- 



veloping unit 6 contains toner 61 in the form of a resin powder containing
coloring agent. A fixed amount of toner 61 is magnetically or
electrostatically attracted to a sleeve 62 of the developing unit. The
sleeve 62 bearing the toner 61 turns to bring the toner in close proximity
to or in contact with the endless film 1. An electric field is developed
between the endless film 1 and the sleeve 62, to which a preset voltage is
applied. Under the elec- 



tric field, the toner sticks onto the endless film 1, thereby to form a
toner image 63. The toner image 63 is heated and fused by the heater 4
through the endless film 1, while at the same time pressed against a record
media 9 by the pressure roller 7. The media 9, together with the endless
film, is trans- ferred by the pressure roller 7. The fused toner image gets
tangled with fibers of the record media 9 and is 



forced into the spaces among the fibers, generating an adhesive force
between the media 9 and the toner image 63. The surface layer of the
endless film 1 is formed of silicon resin or fluorine plastic which, as
described above, has excellent mold release characteristics. Ac- cordingly,
the adhesive force between the heated area of the endless film 1 and the
fused toner image 63, as 



considered from the viewpoint of interfacial chemistry, is smaller than the
cohesive force of the toner and the adhesive force between the media 9 and
the toner image 63. Thus, the fused toner image 63 is completely trans-
ferred from the endless film 1 to the media 9. When the toner image 63 on
the media 9, which is entangled with the fibers of the media and pushed
into the spaces among the fibers, leaves the region where it is thermally 



influenced by the heat from the heater 4 and the toner temperature drops,
the toner image 63 is hardened and fixed to the medium 9. In this way, the
toner image 63 is transferred to and fused to the medium 9 all at once.
Generally, conventionally used photoreceptive mate- rials used as a latent
electrostatic image bearing mem- bers can be degraded by heat. It is for
this reason that the heating device, such as a fusing unit, had to be in- 



stalled spaced away from the photoreceptor. However, the present invention
using the dielectric film 1, which has a high heat resistance, rather than
a plain photore- ceptive material, as the latent electrostatic image bear-
ing member, allows the latent electrostatic image bear- ing member to be
directly heated. This realizes a one- stage transferring/fixing operation.



The media 9 is transferred while being nipped be- tween the pressure roller
7 and the endless film 1. There is no need for using a rotating heated
roller containing a bar-like halogen lamp for the heater 4. In this
embodiment, the toner image 63 is heated and fused in such a manner that a
ceramic heater 42 sup- 



ported by a thermal insulating resin 41 is brought into contact with the
endless film 1. The heat capacity of the heater using the ceramic heater 42
is smaller than that of a heater using the heated roller. Accordingly, the
for- mer is superior to the latter in that the warm-up time required to
increase tempeture of the heater 4(to a preset temperature is short, and
the power consumption of the image forming apparatus is reduced. 



Conductive toner provides easy development, but presents a difficulties
with respect to its electrostatic tranfer to plain paper. For this reason,
use of only special paper, eg., high resistance paper, has conven- tionally
been permitted for the recording medium. In other words, plain paper cannot
be used. However, it is noted that in this embodiment, since no
electrostatic force is used for the image transfer, plain paper can be 



used, even if a conductive toner is used. In this embodiment, since no
toner is left on the and- less film 1, neither a cleaning blade for
scraping the residual toner from the endless film nor a receptacle for
receiving waste toner is required. In the fixing process using only
pressure and not heat, a strong linear pressure load must be applied to the
medium, as a result of which the medium bearing the 



image thus fixed has an unnatural luster. It is noted though that in this
embodiment, the transfer and fixing processes of the toner image
concurrently progress while the toner image is heated and fused. Therefore,
the medium has no unnatural luster. The discharge unit 8 is a conductive
rubber roller 81 disposed in opposition to the drive roller 21. The sur-
face of the drive roller 21 is made of conductive mate- 



rial, similar to the tension roller 22, and is connected to the back
electrode 3, while being held at the same po- tential. An AC voltage of 300
to 1000 V in amplitude and 400 to 2000 Hz in frequency superposed on a DC,
voltage of 5O to 400 V is applied to the conductive rubber roller 81, by
voltage supply 100 with the surface potential of the tension roller 22 as a
reference potential. With the application of such voltage, the surface
poten- 



tial of the endless film 1 bearing the latent electrostatic image is
initialized. In the alternative conductive rubber roller covered with an
insulating layer may be used for    -7- the dischage unit 



FIG. 3 is a longitudinal sectional view showing a second embodiment of the
present invention. A conductive rubber belt 31, which serves also as a back
electrode, is wound around the drive roller 21 and the tension roller 22.
The endless film 1 bearing the latent electrostatic image is applied to the
rubber belt wound around the rollers. In the first embodiment, the tension
roller 22 is disposed at a location opposed to the 



developing unit 6, and the drive roller 21 is disposed at a location
opposed to the discharge unit 8. In the second embodiment, however, the
drive roller 21 is installed at the location where the tension roller 22 is
installed in the first embodiment, and vice versa. The rubber belt 31 also
serving as the back electrode is driven in the direction of an arrow "b" by
the drive roller 21. The rubber belt 31 is tensioned in the region 



facing the ion-current control head 5. The endless film 1 is transferred
between the rollers 21 and 22 while being in a close contact with the
rubber belt 31, thereby stably maintaining a fixed gap between the
ion-current control plate 52 of the head 5 and the endless film 1. The
conductive rubber belt 31 has two functions, one to transfer the endless
film 1 and the other to act as the back electrode in the stages of forming
the latent image, 



development thereof, and discharge of the endless films. Accordingly, there
is no need for using a conductive material for the surfaces of the drive
roller 21 and the tension roller 22. The remaining construction and
operation of the second embodiment is substantially the same as the first
embodiment, and hence no further description thereof will be given here. 



FIG. 4 is a longitudinal sectional view showing a third embodiment of the
invention. The endless film 1 bearing the latent electrostatic image used
in this embodiment is constructed such that an endless film, which has a
thickness of 30 [err]m thick and is formed of copper or nickel through an
electro- printing process, is coated with silicon resin or fluorine plastic
to form a resin layer having a thickness of 20 [err]m 



The latent electrostatic image can be formed without the additional back
electrode. The surfaces of the drive roller 21 and the tension roller 22,
which are respec- tively disposed opposed to the discharge unit and the
developing unit, are not necessarily made of conductive    



- 8 - material. The remaining construction and operation of the present
third embodiment is substantially the same as the first embodiment, and
hence a further detailed description will be omitted. FIGS. 5-7 shows a
fourth embodiment of the present invention. FIG. 5 shows a plane view of a
multistylus- head 100 used in the fourth embodiment. In the multis- 



tylus-head 100. main electrodes 71 and auxiliary elec- trodes 72 are
embedded in the structural material 73 having a dielectric character, in
such a manner that the main electrodes 71 are aligned at a predetermined
inter- val on a single line and the auxiliary electrodes 72 are arranged at
a predetermined interval in two lines. The auxiliary electrodes 72 are
disposed on both sides of the main electrodes 71 in parallel at a
predetermined inter- 



val. Each end surface of the main electrodes 71, the auxiliary electrodes
72 and the structural material 73 lies in the same plane. FIG. 6 shows a
cross-sectional view of an endless film 1, on which is formed a latent
electro- static image, used in the fourth embodiment of the pres- ent
invention. The endless film 1 comprises a dielectric layer 75, an
electroconductive layer 76 and a base layer 77. One side surface of the
base layer 77 is bonded to 



one side surface of the electroconductive layer 76 hav- ing a lower
resistance character (surface resistance 10[err]- 1O[err]]0[err]), and the
other side surface of the electro-con- ductive layer 76 is bonded to one
side surface of the dielectric layer 75. Particles 74 having a dielectric
char- acter are adhered to the other side surface of the dielec- tric layer
75. In F1G. 7, the endless film 1 bearing the latent electrostatic image is
mounted in such a manner 



that the base layer 77 is directed to an inner side, that is, the base
layer is brought in contact with the drive roller 21, tension roller 22 and
the heater 4. In addition, the multistylus-head 100 is disposed so as to
direct the sec- tional surface shown in FIG. 5 downward, and the
multistylus-head 100 is confronted with a surface of the dielectric layer
75 of the endless film 1 so as to bring the head 100 into contact with the
surface of the layer 75. 



The remaining construction and operation of the pres- ent embodiment are
substantially the same as those of the first embodiment, and hence a
further detailed de- scription will be omitted. An electrostatic latent
image is formed by utilizing a well-known technique, for example, described
in "the Voltage Coincident Method, Matrix AND, and so on" (Head Copy
Technology, edied by Japan Industrial 



Technorogie Center, 1981). Development is conducted by applying a
predetermined voltage to the sleeve 62. A voltage applied to the sleeve 62
when the base layer 77    REPLACEMENT SHEET has an electro-conductive
character is different from a 



voltage applied to the sleeve 62 when the base layer has a dielectric
character. Of course, the voltage is selected in such a manner that the
voltage applied to the sleeve 62 when the base layer 77 has a dielectric
character is larger than the voltage applied to the sleeve 62 when the base
layer 77 his a conductive character. The re- maining construction and
operation (Transfer Mecha- nism and so on) of the present embodiment are
substan- 



tially the same as the first embodiment, and hence a further detailed
description will be omitted. In the fourth embodiment of the present
invention, the multistylus-head with the same plane control is used, it may
possible to use a multistylus-head with a angle plane control or a double
plane control (as de- scribed by Tokurou Yasuda. A characteristic of a
elec- trostatic recording paper, edited by Electrostatic Acad- 



emy, 9. 4, page 246-256, 1986). In the image forming apparatus of the
invention, the latent electrostatic image forming head is disposed in close
proximity to a planar stretch of the endless belt bearing the latent
electrostatic image. By virtue of this construction, the dots which make up
the latent electro- static images, which are formed by respective recording
electrodes having holes each forming one dot as a pic 



ture element, are uniform in size and shape ever if the recording
electrodes are arrayed in a zig-zag fashion. In the invention. the latent
electrostatic image bear ing member is formed of an endless film having
dielc- tric and heat-resistance properties, not a photoreceptor Therefore,
the image bearing member may be directly heated, so that transferring and
fixing of the toner image to the media can be concurrently performed. 



Because, with the invention, the transferring and fixing operations are
performed at the time when the toner image is heated and fused, neither a
tansfer unit nor a fixing unit separated by a prescribed distance there
between need be provided. Further, in the inven- tion, no toner is left on
the endless film after the transfer of the latent image. This eliminates
the need of a clean- ing blade or a waste toner receptacle. In addition, no



space for the optical path is needed, leading to a reduc- tion of the
overall size of the image forming apparatus.    What is claimed is: 1. An
image forming apparatus comprising: an endless loop of a thin film for
bearing a latent 



electrostatic image, said endless film being made of a material having both
heat-resistant and dielectric properties; a transfer mechanism for driving
said endless loop of said thin film along a closed path; a latent
electrostatic image recording head, disposed outside said loop of said thin
film, for recording a latent electrostatic image on said thin film; 



a developing unit, disposed outside said loop of said thin film, for
developing the latent electrostatic image on said endless film by placing
toner parti- cles in close proximity to or bringing toner parti- cles into
contact with said thin film; a back electrode disposed inside said loop of
said thin film; a pressure roller disposed outside of said loop of said 



thin film in opposition to an outside surface of said thin film; a
discharge unit, disposed outside said loop of said thin film, for
discharging the latent electrostatic image; and a heater disposed inside of
said loop of said thin film, said heater being in opposition to said
pressure roller, said thin film passing between said heater 



and said pressure roller, a nipped area being de- fined by an area of
contact between a recording sheet and said pressure roller when the
recording sheet is passed between said thin film and said pres- sure
roller, said heater being in contact with a por- tion of an inside surface
of said thin film which is in opposition to said nipped area, all other
portions of said inside surface being in a non-contact state with 



respect to said heater. 2. The image forming apparatus of claim 1, wherein
said thin film is formed of a base layer of a polyamide film and a surface
layer made of a material selected from the group consisting of silicon
resin and fluorine plastic. 3. The image forming apparatus of claim 2,
wherein said base layer has a thickness of approximately 20 [err]m and said
surface layer has a thickness of approximately 



10 [err]m. 4. The image forming apparatus of claim 1, wherein said
recording head comprises a planar ion-current con- trol plate having a
plurality of ion-ejecting holes formed    - 11 - 



therein, said ion-current control plate being disposed. adjacent to and
parallel to a planar run of said loop of said thin film. 5. The image
forming apparatus of claim 4, wherein there is a gap in a range of 0.3 to
1.5 mm between said ion-current control plate and said thin film. 6. The
image forming apparatus of claim 1, wherein said back electrode comprises a
conductive planar 



plate-like member disposed inside said loop of said thin film opposite said
recording head. 7. The image forming apparatus of claim 6, wherein said
trasfer mechanism comprises a drive roller and a tension roller. 8. The
image forming apparatus of claim 7, wherein said tension roller has a
conductive outer surface at a potential equal to a potential of said back
electrode. 



9. The image forming apparatus of claim 8, wherein said developing unit
comprises a sleeve disposed outside said loop of said thin film opposite
said tension roller, said sleeve being at a potential sufficiently
different from said potential of said tension roller to create an electric
field between said conductive sleeve and said tension roller to transfer
toner particles from said sleeve to said thin film. 



10. The image forming apparatus of claim 1, wherein said heater is a
ceramic heater supported by a thermal insulating resin. 11. The image
forming apparatus of claim 6, wherein said discharge unit comprises a
conductive rubber roller disposed opposite said drive roller. 12.The image
forming apparatus of claim 11, wherein an AC voltage 100 to 1000 volts in
amplitude and 400 to 



2000 Hz in frequency superposed on a DC voltage 50 to 400 volts in
amplitude is applied to said conductive rubber roller. 13. The image
forming apparatus of claim 1, wherein said back electrode comprises a
conductive rubber belt. said endless loop of said thin flm being applied
over- said conductive rubber belt. 14. The image forming apparatus of claim
13, wherein 



said transfer mechanism comprises a drive roller and a tension roller, said
tension roller being disposed oppo- site said discharge unit and said drive
roller being dis- posed opposite said developing unit. 15. The image
forming apparatus of claim 14, wherein said developing unit comprises a
sleeve disposed outside said loop of said thin film oppsite said driver
roller, aid sleeve being at a potential sufficiently different 



from aid potential of said rubber belt to create an elec-    -12 - tric
field between said conductive sleeve and said rib- ber belt to transfer
toner particles from said sleeve to said thin film. 



16. An image forming apparatus comprsing: an endless loop of thin film for
bearing a latent elec. trostatic image, said endless film comprising a con-
ductive film and a dielectric layer formed on said conductive film; a
transfer mechanism for driving said endless loop of said thin film along a
closed path; a latent electrostatic image recording head, disposed 



outside said loop of said thin film, for recording a latent electrostatic
image on said thin film; a developing unit, disposed outside said loop of
said thin film, for developing the latent electrostatic image on said thin
film by placing toner particles in close proximity to or bringing toner
particles into contact with said thin film; a pressure roller disposed
outside of said loop of said 



thin film in opposition to an outside surface of said thin film; a
discharge unit, disposed outside said loop of said thin film, for
discharging the latent electrostatic image; and a heater disposed inside of
said loop of said thin film, said heatr being in opposition to said
pressure roller, said thin film passing between said heater 



and said pressure roller, a nipped area being de- fined by an area of
contact between a recording sheet and said pressure roller when the
recording sheet is passed between said thin film and said pres- sure
roller, said heater being in contact with a por- tion of an inside surface
of said thin film which is in opposition to said nipped area, all other
portions of said inside surface being in a non-contact state with 



respect to said heater. 17. The image forming apparatus of claim 16,
wherein said thin conductive film is formed from a material selected from
the group consisting of copper and nickel, and said thin dielectric film is
formed from a material selected from the group consisting of silicon resin
and fluorine plastic. 18. The image forming apparatus of claim 17, wherein 



said conductive film has a thickness of approximately 30 [err] and said
dielectric film has a thickness of approxi- mately 20 [err]m. 19. The image
forming apparatus of claim 16, wherein said recording head comprises a
planar ion-current con- trol plate having a plurality of ion-ejecting holes
formed   



-13- therein, said ion-current control plate being disposed adjacent a
planar run of said loop of said thin film 20. The image farming apparatus
of claim 19, wherein there is a gap in a range of 0.3 to 1.5 mm between
said ion-current control plate and said thin film. 21. The image forming
apparatus of claim 16, wherein 



said transfer mechanism comprises a drive roller and a tension roller. 22.
The image forming apparatus of claim 21, wherein said developing unit
comprises a sleeve disposed outside sid loop of said thin film opposite
said tension roller, said sleeve being at a potential sufficiently
different from the potential of said conductive film to create an electric
field between said conductive sleeve and said 



conductive film to transfer toner particles from said sleeve to said thin
film. 23. The image forming apparatus of claim 16 wherein said heater
comprises a cramic heater supported by a thermal insulating resin. 24. The
image forming apparatus of claim 21, wherein said discharge unit comprises
a conductive rubber roller disposed opposite said drive roller. 



25. The image forming apparatus of claim 24, wherein an AC voltage 100 to
1000 volts in amplitude and 400 to 2000 Hz in frequency superposed on a DC
voltage 50 to 400 volts in amplitude is applied to said conductive rubber
roller. 26. An image forming apparatus comprising: an endless loop of a
thin film, said thin film compris- ing a polyamide film base layer having a
surface 



layer disposed thereon, said suface layer being made of a material selected
from the group consist- ing of silicon resin and fluorine plastic a
thickness of said base layer being approximately 20 [err]m, and a thickness
of said surface layer being approxi- mately 10 [err]m; a transfer mechanism
movably supporting said end- less loop so as to drive said thin film loop
long a 



closed path; a latent electrostatic image recording head disposed outside
of said loop so as to selectively record an electrostatic latent image on
said surface layer of said thin film; a developing unit disposed outside of
said loop so as to develop said latent image by placing toner parti- cles
in proximity to said surface layer of said thin 



a conductive planar plate-like back elecode dis- posed inside of said loop
at a position which is in opposition to said recording head; a heater
disposed inside of said loop; a pressure roller disposed outside of said
loop in op- 



postion to said heater; and a discharge unit disposed outside of said loop
so as to discharge said surface layer of said thin film and remove said
latent image.    












