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(57)  The present invention provides a photosensi-
tive body and an electrophotographic printer capable of
notifying an operating whether a protection film 15 is
correctly peeled off from a photosensitive surface 1a of
the photosensitive body. The protection film 15 has
marks 15a and 15b to be automatically detected. The
electrophotographic printer 100 comprises a peel mem-
ber 13, a guide route for guiding the peeled off protec-
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Photosensitive body and electrophotographic printer using the same

tion film out of the printer, a magnetic sensor 14 for
detecting the marks 15a and 15b, and a control circuit
17 for deciding according to an output of the magnetic
sensor whether the protection film is correctly peeled off
and outputting the decision result through a liquid crys-
tal display panel 19. This enables an operator to know
about the peeling state.
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Description

[0001] The present invention relates to a photosensi-
tive body and an electrophotographic printer using the
photosensitive body.

[0002] Conventionally, an electrophotographic printer
uses a photosensitive body which is has a drum or tube
shape or an endless belt mounted on rollers. The drum
or tube type photosensitive body has a photosensitive
surface on its outer circumference. The belt type photo-
sensitive body has a photosensitive surface on one of
its sides.

[0003] In the conventional electrophotographic appa-
ratus, a printing operation is carried out as follows.
Firstly, all the charges remaining on a photosensitive
surface from a preceding printing are erased by being
exposed to an erase lamp. Next, an electric charge is
uniformly applied to the photosensitive surface by a
corona or a charge roll. After this, a laser beam or LED
light is applied to the photosensitive surface so as to
form an electric charge distribution corresponding to an
image to be printed. Toner is attracted to this photosen-
sitive surface corresponding to this charge distribution,
forming a toner image. This toner image is transferred
directly or through an intermediate medium onto a
recording medium such as a paper sheet and a film.
[0004] In this electrophotographic printer, after repeti-
tion of image forming, the photosensitive body is deteri-
orated electrically or thermally. Accordingly, the
photosensitive body need to be replaced periodically.
The photosensitive body is an important component
which directly affects an image formation process. Con-
sequently, when storing or replacing a photosensitive
body, countermeasures should be take against possible
damages due to dust and deterioration due to sunlight
or room illumination.

[0005] To cope with this, the photosensitive surface is
covered with a protection film, which is peeled off after
the photosensitive body is mounted on a printer appara-
tus. However, peeling off of this protection film is a trou-
blesome work if it should be carried out manually with
care not to expose the photosensitive body to an exter-
nal light.

[0006] Japanese Patent, Publication of Examined
Application, B2-3-44299 discloses an invention for auto-
matic removal of this protection film. That is, the protec-
tion film is wound up by a roller and discharged out of a
printer apparatus.

[0007] However, the aforementioned invention only
peels off and discharges the protection fiim from the
printer apparatus as its purpose. If any trouble has
occurred during the peeling-off or discharge operation
inside the printer apparatus, an operator cannot know
the state inside.

[0008] Moreover, it is difficult to check the deteriora-
tion degree of the photosensitive body provided inside
the electrophotographic printer and there has been a
problems that a printed image is deteriorated without
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knowing.

[0009] Itis therefore an object of the present invention
to provide a photosensitive body and an electrophoto-
graphic printer capable of reporting an operator whether
a protection film for protecting a photosensitive surface
is normally removed.

[0010] The photosensitive body according to the
present invention may be an endless belt type having a
protection film to cover a photosensitive surface pro-
vided on its outer surface. The protection film has a
leading end and trailing end. The protection belt is
adhered to the photosensitive surface except for a non-
adhered portion at the leading end . When a predeter-
mined tension is applied to this non-adhered portion in
a direction to peel off the protection film from the photo-
sensitive surface, the protection film is easily peeled off
from the photosensitive surface. Furthermore, the film
has on its surface a marked portion which can be
detected magnetically or optically.

[0011] The aforementioned photosensitive body may
have a drum shape.

[0012] Moreover, the electrophotographic printer
includes the aforementioned photosensitive body which
can detachably be mounted on the printer; a peel-off
member for peeling off a protection film from a photo-
sensitive surface of the photosensitive body; a guide
route for guiding the protection film out of the electro-
photographic printer; a roller to move the protection film
in the guide route; and a magnetic sensor or a photo
sensor for detecting a marked portion of the protection
film.

[0013] When a new photosensitive body is mounted
on this electrophotographic printer, the photosensitive
body is rotated or circulated and the non-adhered por-
tion at the leading end of the protection film is brought
into contact with a slanting surface of the peel-off mem-
ber that is provided in the vicinity of the photosensitive
surface. This non-adhered portion slides along the
slanting surface and is guided toward the guide route.
This non-adhered portion is further fed to a downstream
side of the guide route by a feed roller. Thus, the protec-
tion film is subjected to a tension in the direction to be
peeled off from the photosensitive surface. The protec-
tion film is further fed by the feed roller and completely
peeled off from the photosensitive surface and dis-
charged outside.

[0014] Here, the marked portion of the protection film
is detected by a magnetic sensor or photo sensor pro-
vided in the guide route. This detection reports an oper-
ator that the film discharge is being normally carried out.
[0015] Moreover, according to another aspect of the
present invention, a service life of the photosensitive
body is able to be reported to an operator.

[0016] For this, the electrophotgrpahic printer accord-
ing to the present invention comprises a control circuit
for controlling a printing operation and a replacement
display unit for notifying that the photosensitive body is
to be replaced. The control circuit has a counter function
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for incrementing a sheet count when a printing is carried
out on a printing sheet; an initialization function for ini-
tializing the counter function to 0 upon detection of the
marked portion of the protection film; and a replacement
display function for prompting a display unit to display a
replacement note when the counter function has
exceeded a predetermined count value.

[0017] With this configuration, when a predetermined
number of sheets are printed as a service life of the pho-
tosensitive body, the replacement display unit displays a
note indicating that the photosensitive body is to be
replaced. Accordingly, it is possible to prevent deteriora-
tion of a printed image because of overwork of the pho-
tosensitive body.

Fig. 1 shows a basic configuration of an electropho-
tographic printer having an endless belt type photo-
sensitive body according to the present invention.

Fig. 2A is a perspective view showing a photosensi-
tive body covered with a protection film; Fig. 2B
shows a marked portion to be detected; and Fig. 2C
is an enlarged view showing a portion a in Fig. 2A.

Fig. 3 is a side view showing the photosensitive
body from which a protection film is being peeled
off.

Fig. 4 is a block diagram showing a control circuit of
the electrophotographic printer according to the
present invention.

Fig. 5 is a flowchart showing an operation proce-
dure of the electrophotographic printer.

Fig. 6 shows another example of marked portion on
the protection film.

Fig. 7 shows still another example of marked por-
tion on the protection film.

Fig. 8 shows a configuration of a photo sensor.

Fig. 9 shows a basic configuration of an electropho-
tographic printer having a drum type photosensitive
body according to the present invention.

Fig. 10A is a perspective view showing a protection
film for a drum type photosensitive body; Fig. 10B
shows a marked portion on the protection film; and
Fig. 10C is an enlarged view of a portion B in Fig.
10A.

[0018] Hereinafter, description will be directed to an
electrohpotographic printer 100 with reference to the
attached drawings.

[0019] As shown in Fig. 1, the electrophotographic
printer 100 has an endless belt type photosensitive
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body (which will be referred to as a photosensitive belt)
1 which is supported by three rotation rollers 3, 4, and 5.
These rollers 3, 4, and 5 are in contact with an inner sur-
face of the photosensitive belt 1. Because the photosen-
sitive belt 1 is supported by the rollers 3, 4, and 5 with a
certain tension, the photosensitive belt 1 is fed accord-
ing to rotation of the roller 3 alone. The arrows in Fig. 1
show the feed direction obtained by this rotation.

[0020] The photosensitive belt 1 has on its outer sur-
face a photosensitive surface 1a. Between the roller 4
and the roller 5, there are provided an electric eraser 6
and an electric charger 7 in this order from the upstream
of the feed direction. The electric erase 6 and the elec-
tric charger 7 are arranged in proximity to the photosen-
sitive surface 1a. The electric eraser 6 removes an
electric charge residue left by a preceding printing. The
electric charger 7 is, for example, a corona discharge
device that apples an electric charge uniformly over the
photosensitive surface 1a.

[0021] Between the roller 5 and the roller 3, there are
provided an exposure unit 8 and a development unit 9 in
this order from the upstream of the feed direction. The
exposure unit 8 and the development unit 9 are
arranged in proximity to the photosensitive surface 1a.
This exposure unit 8 forms an electrostatic latent image
corresponding to an image to be printed on the photo-
sensitive surface 1a. The exposure unit 8 comprises a
light source such as a semiconductor laser and an LED,
a polygonal mirror for scanning the radiated light, and a
collimator lens (which are not depicted).

[0022] The development unit 9 contains a toner which
is applied to the electrostatic latent image via a develop-
ment roller (not depicted) arranged in the proximity to
the photosensitive surface 1a. Thus, a toner image cor-
responding to an image to be printed is formed on the
photosensitive surface 1a.

[0023] A transfer roller 10 is arranged adjacent to the
roller 4. The photosensitive belt 1 is fed between this
transfer roller 10 and the roller 4. The transfer roller 10
generates an electric field to attract the toner onto its cir-
cumferential surface. Thus, the toner image is entirely
transferred onto the circumferential surface of the trans-
fer roller 10.

[0024] Moreover, the transfer roller 10 is sandwiched
between the roller 4 and a fixation roller 11. A recording
sheet 12 is fed by a feed roller (not depicted) so as to
pass between the transfer roller 10 and the fixation roller
11.

[0025] The fixation roller 11 comprises a built-in
heater so as to heat the toner adhered to the transfer
roller 10. The fixation roller 11 is in contact with the
transfer roller 10 so as to be pressed against each
other. Accordingly, the toner melted by the heat applied
by the heater is pressed against the recording sheet 12
passing between the fixation roller 11 and the transfer
roller 10. Thus, the toner is entirely transferred to the
recording sheet 12, completing a printing.

[0026] Moreover, the transfer roller 10 and the fixation
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roller are supported by arms 10a and 11a, respectively.
These arms 10a and 11a can be rotated in the direc-
tions indicated by the arrows in Fig. 1. Each of the arms
10a and 11a has a coil spring (not depicted) functioning
to press the transfer roller 10 and the fixation roller 11,
respectively, toward the roller 4. Accordingly, it is possi-
ble to increase a clearance between the roller 4 and the
roller 10 and a clearance between the roller 10 and the
roller 11.

[0027] Between the transfer roller 10 and the electric
eraser 6, there is provided a brush-shaped cleaner 16.
This clear 16 has a brush end in contact with the photo-
sensitive surface 1a and is rotated in a direction oppo-
site to the feed direction. Thus, the toner remaining on
the photosensitive surface 1a is cleaned.

[0028] As has been described above, the photosensi-
tive belt 1 can be detached and attached by placing the
transfer roller 10 and the fixation roller apart from the
roller 4. The photosensitive belt 1 is an expendable item
which is deteriorated as is used. After deterioration to a
certain degree, the photosensitive belt need to be
replaced with a new one.

[0029] Fig. 2A shows the photosensitive belt 1 before
mounted on the electrophotographic printer 100. The
photosensitive belt 1 is comparatively small in this figure
but may be set to a greater width.

[0030] Fig. 2C is an enlarged view showing a portion
o in Fig. 2A. As shown here, the photosensitive belt 1 is
covered with a protection film 15. The photosensitive
belt 1 covered with this protection film 15 is mounted on
the electrophotographic printer 100. This protection film
is characterized by the following features.

[0031] Firstly, the protection film 15 is in close contact
with the photosensitive surface 1a. That is, the protec-
tion film 15 has a weak adhesive painted on a surface to
be contact with the photosensitive surface 1a. This
adhesive is painted on the protection film with a thick-
ness in the order which prevents natural peel off of the
protection film 15 from the photosensitive surface 1a.
[0032] The protection film 15 is adhered to the photo-
sensitive surface 1a along the feed direction by the elec-
trophotographic printer 100. This film 15 has a leading
end portion 151 at the upstream side and a trailing end
portion 152 at the downstream side of the feed direc-
tion. This leading end portion 151 has no adhesive
painted and not adhered to the photosensitive surface
1a.

[0033] Consequently, if a predetermined tension is
applied to the leading end portion 151 in the direction
apart from the photosensitive surface 1a, the protection
film 15 is easily peeled off.

[0034] The protection film 15 is made from a polyeth-
ylene terephthalate (PET). The leading end portion 151
is defined to have a thickness of 75 [um] and the rest of
the film is set to have a thickness of 38 [um]. Thus, the
leading end portion has an increased elasticity than the
remaining portion of the film. The remaining portion has
an outer surface painted by a black paint for light shad-
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ing.

[0035] Furthermore, the leading end portion 151 has
a mark 15a consisting of a magnetic material of iron
oxide layer. Similarly, the trailing end portion 152 has a
mark 15b identical to the mark 15a. These marks 15a
and 15b are detected by a magnetic sensor 14 (Fig. 1)
which will be detailed later.

[0036] In the vicinity of the aforementioned transfer
roller 10, there is provided a peel member 13 for peeling
off the protection film 15 from the photosensitive surface
1a. As shown in Fig. 3, this peel member 13 has a
curved plane 131 along the circumference of the trans-
fer roller 10. This curved plane 131 and the circumfer-
ence of the transfer roller 10 define a guide route for the
protection film 15 peeled off from the photosensitive
surface 1a. The peel member 13 has a bottom formed in
a wedge shape having an end pointed to the down-
stream side of the contact portion between the transfer
roller 10 and the roller 4. The wedge shape has an
upper side 131a that is continuous to the aforemen-
tioned curved plane 131.

[0037] Referring back to Fig. 1, when the photosensi-
tive belt 1 is mounted on the rollers 3, 4, and 5 so as to
be fed, the photosensitive belt 1 curved by these rollers
3, 4, and 5. When the leading end portion 151 passes
between the roller 4 and the transfer roller 10, the pho-
tosensitive belt 1, the photosensitive belt 1 is curved
along the roller 4 while the leading end portion 151 is
removed from the photosensitive surface 1a by its elas-
ticity. That is, there is generated a clearance between
the leading end portion 151 and the photosensitive belt
1, and the wedge-shaped bottom of the aforementioned
peel member 13 is inserted into this clearance. Thus,
the leading end portion 151 is fed along the curved
plane 131. Here, the roller 4 and the transfer roller 10
serve as feed rollers for the protection film.

[0038] Thus, the protection film 15 is peeled off from
the photosensitive belt 1 by the peel member 13. The
peeled off protection film 15 passes between the trans-
fer roller 10 and the fixation roller 11 and discharged out
of the printer in the same way as the recording sheet
[0039] The peel member 13 comprises on its curved
plane 131 a magnetic sensor 14. The magnetic sensor
14 is a coil where a constant current flows for magnetic
detection. When the mark 15a or 15b of the protection
film 15 passes by this magnetic sensor 14, a change is
caused in the magnetic field, and the passage of the
mark 15a or 15b is detected.

[0040] A detection signal from this magnetic sensor 14
is outputted to a control circuit 17 that carries out an
operation control of respective components of the elec-
trophotographic printer 100.

[0041] Moreover, as shown in Fig. 1, in the feed pas-
sage of the recording sheet 12, a sheet sensor 18 is
provided for detecting passage of a recording sheet.
This sheet sensor 18 is a limit switch that is turned on
when pressed by the recording sheet 12 and a detection
signal is outputted to the control circuit 17.
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[0042] Furthermore, a photosensitive body sensor 20
is provided in the vicinity of the arm 10a of the transfer
roller 10. This photosensitive body sensor is a limit
switch that is turned on when pressed by the arm 10a,
so that a detection signal is outputted to the control cir-
cuit 17.

[0043] Fig. 4 is a block diagram showing a basic con-
figuration of this control circuit 17.

[0044] The control circuit 17 is a CPU that executes a
control program for carrying out functions of the control
circuit.
[0045]
lows:

The control circuit 17 has four functions as fol-

(1) Peel-off state decision function 171: According
to presence or absence of a detection signal from
the magnetic sensor, a liquid crystal display panel
19 is controlled to display whether the protection
film 15 has been peeled off normally.

(2) Counter function 172: Upon reception of a
detection signal from the sheet sensor 18, a printed
sheet count is incremented by one.

(3) Initialization function 173: Upon reception of a
detection signal from the magnetic sensor 14, the
count of counter function 172 is initialized to 0.

(4) Replacement decision function 174: When the
sheet count of he counter function 172 exceeds a
predetermined count, the liquid crystal display
panel 19 is controlled to display a message that the
photosensitive belt 1 should be replaced.

[0046] The aforementioned peel-off state function 171
operates as follows. When mounting a new photosensi-
tive belt 1, the transfer roller 10 is shifted upward. Here,
the arm 10a switches the photosensitive body sensor
from ON to OFF. When the photosensitive belt 1 is
mounted, the transfer roller 10 is shifted downward and
the photosensitive body sensor 20 is again switched to
ON. At this moment, the photosensitive body sensor 20
produces an output signal. Upon reception of this sig-
nal, the peel-off state decision function 171 drives a
photosensitive body drive motor 21 for a predetermined
time. This predetermined time is preferably a time
required for three or four turns of the photosensitive belt
1, for example.

[0047] When the protection film 15 is peeled off and
introduced between the transfer roller 10 and the peel
member 13, firstly, the mark 15a is detected and after a
predetermined time, the mark 15b is detected. Thus, if
the both end portions of the protection film 15 have
passed by the magnetic sensor 14, it can be considered
that the peeling off is carried out normally. Accordingly,
when a detection signal is from the magnetic sensor 14
is received twice, the peel-off state decision function
171 decides that the protection film 15 has been peeled
off normally and the liquid display panel 19 displays a
message for the normal peel-off.

[0048] On the other hand, if no detection signal is
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received from the magnetic sensor 14, it is considered
that the protection film 15 has not been peeled off nor-
mally and the liquid crystal display panel 19 displays a
message for the error.

[0049] Next, the aforementioned replacement deci-
sion function 174 operates as follows. As has been
described above, the photosensitive belt 1 is deterio-
rated while used and its service life is limited. For exam-
ple, by using as samples some of the photosensitive
belts 1 which are produced by a mass production and
carrying out a durability test of the samples, it is possi-
ble to roughly define a number of printed sheets
obtained during a service life of the samples.

[0050] The counter function 172 is controlled by the
initialization function 173 to start counting a number of
printed sheets immediately after the photosensitive belt
1 is replaced. When the count of the counter function
exceeds the defined number, the replacement decision
function 174 decides that the service life of the photo-
sensitive belt 1 has ended and controls the liquid crystal
display panel 19 to display a message for that.

[0051] The aforementioned liquid crystal display panel
19 is provided outside of a casing of the electrophoto-
graphic printer 100 and can display messages "Photo-
sensitive body normal”, "Photosensitive body error”,
and "Replace photosensitive body".

[0052] Fig. 5 is a flowchart showing operation of the
electrophotgraphic printer 100 having the aforemen-
tioned configuration.

[0053] Firstly, at operation start, the replacement deci-
sion function 174 decides whether the photosensitive
belt 1 still has a service life according to the count of the
counter function 173 (step S51).

[0054] If the photosensitive belt 1 has a service life
expired, the liquid crystal display panel 19 shows a mes-
sage "Replace photosensitive body” (step S52).

[0055] When the photosensitive belt 1 is replaced with
a new one, the peel-off state decision function 171
decides whether the replacement is completed normally
(step S54).

[0056] If the replacement is completed normally, then
the liquid crystal display panel 19 shows the message
"Photosensitive body normal” (step S55).

[0057] Simultaneously with this, the initialization func-
tion 173 resets the count of the counter function 172 to
0 (step S56). Control is returned to step S51 to decide
whether the photosensitive belt 1 still has a service life.
[0058] On the other hand, if it is decided that the
replacement of the photosensitive belt 1 has caused an
error, the peel-off state decision function 171 controls
the liquid crystal display panel 19 to display the mes-
sage "Photosensitive body error” (step S57). When the
photosensitive belt 1 is mounted correctly, control is
returned to step S53 to make the decision whether the
photosensitive belt 1 is replaced correctly.

[0059] If step S51 decides that the photosensitive belt
1 still has a service life, the control circuit enters a wait
state for receiving a print request signal from outside



9 EP 0 898 207 A2 10

(step S58).

[0060] When a printing is requested, the aforemen-
tioned printing operation is started (step S59).

[0061] During this printing, when passage of a record-
ing sheet 12 is detected by the sheet sensor 18, the
counter function 18 increments its count by one (step
S60).

[0062] Control is again returned to step S51 to decide
whether the photosensitive belt 1 still has a service life.
[0063] As has been described above, the photosensi-
tive belt 1 is covered by the protection film 15 and can
protect the photosensitive surface 1a from an external
light and adhesion of dust, thus preventing deterioration
of a printed image.

[0064] Moreover, the electrophotgraphic printer 100
according to the present invention has the peel member
13 which automatically peels off the protection film 15
from the photosensitive surface 1a, eliminating the trou-
blesome manual removal and enhancing the operation-
ability. Moreover, because the protection film 15 is
removed inside the electrophographic printer, it is possi-
ble to effectively prevent radiation of an external light
and adhesion of dust.

[0065] Furthermore, the protection film 15 has marks
15a and 15b and it is possible to detect with the mag-
netic sensor 14 whether the peeled off protection film 15
is fed through a predetermined passage. Accordingly,
the peel-off state decision function 17 of the control cir-
cuit 17 can decide whether the protection film 15 has
been peeled off correctly. Furthermore, according to this
decision result, a corresponding message appears on
the liquid crystal display panel 19 so that an operator
can readily know the situation inside the printer.

[0066] Moreover, according to the replacement deci-
sion function 174 of the control circuit 17, when the pho-
tosensitive belt 1 is used for printing on a predetermined
number of printing sheets, it is displayed as a service life
on the liquid crystal display panel 19. Accordingly, an
operator can visually know when the service life of the
photosensitive belt 1 has expired. This prevents to pro-
duce a deteriorated printed image.

[0067] It should be noted that in the aforementioned
example, the peel-off state and the service life of the
photosensitive belt 1 are indicated through the liquid
crystal display panel 19, but they can also be indicated
by other methods as follows.

(a) Lamps corresponding to the messages are
turned on.

(b) Loud speaker outputs a sound information cor-
responding to the messages.

(c) A buzzer produces a sound information corre-
sponding to the messages.

(d) A signal generation circuit is provided for gener-
ating an information signal corresponding to the
messages, so that the information signal is trans-
mitted from the electrophotographic printer to
another apparatus (such as a personal computer)
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connected to a network connecting the electrophot-
graphic printer.

[0068] Moreover, in the aforementioned example, the
protection film 15 has two marks 15a and 15b provided
at end portions of the protection film 15 but they can
also be provided at an intermediate positions. Moreo-
ver, the protection film 15 may have only one mark.
[0069] The aforementioned marks 15a and 15b are
not limited to magnetic material layers, but may be any
marks if they can be detected comparatively easily. For
example, they may also be marks which can be
detected optically. Fig. 6 and Fig. 7 show examples of
such marks.

[0070] Fig. 6 shows through holes formed at both end
portions of a protection film as marks 15Aa and 15Ab.
Moreover, these through holes may be replaced by a
transparent material. It is preferable that the protection
film excluding the marks be colored black or a color dif-
ferent from that of the transfer roller 10.

[0071] Fig. 7 shows marks 15Ba and 15Bb formed by
a light reflection film at the same position as the afore-
mentioned marks 15Aa and 15Ab. It is preferable that
the protection film excluding the marks 15Ba and 15Bb
be painted black or a color which does not reflect a light.
[0072] When a light is applied to the protection film,
these marks 15Aa, 15Ab, and marks 15Ba, 15Bb are
detected by a change of illuminance of a reflected light.
[0073] For this detection, the peel member 14 com-
prises a photo sensor 14A instead of the aforemen-
tioned magnetic sensor 14. As shown in Fig. 8, this
photo sensor 14A consists of a light source lamp 141A
and a photo diode 142A. Normally, while the light
source lamp 141Ais ON, the photo diode 142A receives
a reflected light from the transfer roller 10. However,
when the photosensitive body is mounted on the elec-
trophotographic printer and the protection film 15A (or
15B) with the mark 15Aa (or 15Ba) passes, the light is
reflected from the portection film 15A (or 15B) while
changing its luminance when reflected from the mark
15Aa (or 15Ba). This luminance change causes a corre-
sponding detection current change. According to this
current change, the control circuit 17 recognizes detec-
tion of the mark 15Aa (or 15Ba). Thus, similar process-
ing is carried out as in the aforementioned magnetic
sensor.

[0074] Moreover, the aforementioned photosensitive
body is not limited to a belt type but the present inven-
tion can also be applied to a drum type photosensitive
body (hereinafter, referred to as a photosensitive drum)
1C. Explanation will be given on an example of the elec-
trophotographic printer comprising this photosensitive
drum 1C with reference to Fig. 9 and Fig. 10. Like com-
ponents as in the example using the belt type photosen-
sitive body are denoted with like reference numerals
and their explanations are omitted.

[0075] The photosensitive drum C1 has a cylindrical
shape and its circumeferntial surface serves as a photo-
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sensitive surface 1Ca. The photosensitive surface 1Ca
is surrounded by a fixation roller 10, a peel member 13,
a cleaner 16, an electric eraser 6, an electric charger 7,
an exposure unit 8, and a development unit 9 arranged
in this order.

[0076] Moreover, The photosensitive drum 1C has a
sufficient rigidity against a contact pressure applied
from the development unit 9 and the transfer roller 10.
The photosensitive drum 1C is rotated by a drive motor
(not depicted) a t a constant velocity.

[0077] Fig. 10A shows a protection film 15C for cover-
ing a photosensitive surface 1Ca of the photosensitive
drum 1C. This film 15C is made from the same material
and has the same configuration as the aforementioned
protection film 15. That is, the film is adhered to the pho-
tosensitive surface 1Ca by a weak adhesive which ena-
bles to peel off the protection film 15 from the
photosensitive surface 1Ca. Moreover, the protection
film 15C has a leading end portion 151C and a trailing
end portion 152C at the upstream side and the down-
stream side of the photosensitive drum 1C, respectively.
The leading end portion 151C is not adhered to the pho-
tosensitive surface 1Ca and has a greater thickness and
a higher elasticity than the remaining portion of the pro-
tection film. Accordingly, the leading end portion 151C is
apart from and raised to a certain degree from the pho-
tosensitive 1Ca (see Fig. 10A, Fig. 10C).

[0078] At the leading end portion 151C and the trailing
end portion 152C, there are forms marks 15Ca and
15Cb made from an iron oxide layer as shown in Fig.
10B.

[0079] The electrophotographic printer 100C having
the aforementioned configuration can obtain the same
effect by the same operation as the aforementioned
electrophotographic printer 100.

[0080] Here, the marks 15Ca and 15Cb , like the
aforementioned marks in Fig. 6 and Fig. 7, may be
made as through holes, a transparent material, or a light
reflecting film. In this case, the electrohotograchpic
printer uses an optical sensor 14A instead of the mag-
netic sernsor 14.

[0081] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
characteristic thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims rather than by the forego-
ing description and all changes which come within the
meaning and range of equivalency of the claims are
therefore intended to be embraced therein.

[0082] The entire disclosure of Japanese Patent Appli-
cation No. 09-223999 (Filed on August 20", 1997)
including specification, claims, drawings and summary
are incorporated herein by reference in its entirety.

Claims

1. A rotary type photosensitive body(1,1C) to be

10

15

20

25

30

35

40

45

50

55

mounted on an electrophotographic
printer(100,100C) and having on its outer circum-
ference a photosensitive surface(1a,1Ca) covered
with a protection film(15,15C) characterized as fol-
lows:

(a) entirely adhered to said photosensitive sur-
face(1a,1Ca) except for one end por-
tion(151,151C);

(b) capable of being peeled off from said photo-
sensitive surface(1a,1Ca); and

(c) having on its surface a
mark(15a,15b,15Ca,15Cb) to be detected by
said electrophotographic printer(100,100C).

2. An endless belt type photosensitive body(1) to be
mounted on an electrophotographic printer(100) so
as to be fed in a predetermined direction and hav-
ing on its outer surface a photosensitive surface(1a)
that is covered with a protection film(15) character-
ized as follows:

(a) having a leading end portion(151) and a
trailing end portion(152) at the upstream side
and the downstream side of said feed direction
and entirely adhered to said photosensitive
surface(1a) except for said leading end por-
tion(151);

(b) wound around said photosensitive body(1)
along said feed direction;

(c) capable of being peeled off from said photo-
sensitive surface(1a); and

(d) having on its surface a mark(15a,15b) to be
detected magnetically.

3. A drum type photosensitive body(1C) to be
mounted on an electrophotographic printer(100C)
so as to be rotated in a predetermined direction and
having on its outer surface a photosensitive sur-
face(1Ca) that is covered with a protection
film(15C) characterized as follows:

(a) having a leading end portion(151C) and a
trailing end portion(152C) at the upstream side
and the downstream side of said rotation direc-
tion and entirely adhered to said photosensitive
surface(1Ca) except for said leading end por-
tion(151C);

(b) wound around said photosensitive
body(1C) along said rotary direction;

(c) capable of being peeled off from said photo-
sensitive surface(1Ca); and

(d) having on its surface a mark(15Ca,15Cb) to
be detected magnetically.

4. A photosensitive body (1;1C) as claimed in Claim 2
or 3, wherein said mark (15a,15b;15Ca,15Cb) is a
magnetic body.
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An endless belt type photosensitive body(1) to be
mounted on an electrophotographic printer(100) so
as to be fed in a predetermined direction and hav-
ing on its outer surface a photosensitive surface(1a)
that is covered with a protection film(15A) charac-
terized as follows:

(a) having a leading end portion(151) and a
trailing end portion(152) at the upstream side
and the downstream side of said feed direction
and entirely adhered to said photosensitive
surface(1a) except for said leading end por-
tion(151);

(b) wound around said photosensitive body(1)
along said rotary direction;

(c) capable of being peeled off from said photo-
sensitive surface(1a); and

(d) having on its surface a mark(15Aa,15Ab) to
be detected optically.

A drum type photosensitive body(1C) to be
mounted on an electrophotographic printer(100C)
so0 as to be rotated in a predetermined direction and
having on its outer surface a photosensitive sur-
face(1Ca) that is covered with a protection
film(15C) characterized as follows:

(a) having a leading end portion(151C) and a
trailing end portion(152C) at the upstream side
and the downstream side of said rotation direc-
tion and entirely adhered to said photosensitive
surface(1Ca) except for said leading end por-
tion(151C);

(b) wound around said photosensitive
body(1C) along said rotary direction;

(c) capable of being peeled off from said photo-
sensitive surface(1Ca); and

(d) having on its surface a mark(15Ca, 15Cb) to
be detected optically.

A photosensitive body (1;1C) as claimed in Claim 5
or 6, wherein said mark (15Aa,15Ab;15Ca, 15Cb) is
made from a transparent material for transmitting a
light through a depth of said protection film
(15A;15C).

A photosensitive body (1;1C) as claimed in Claim 5,
6 or 7, wherein said mark (15Ba,15Bb;15Ca,15Cb)
is made from a material for reflecting a light.

A photosensitive body (1;1C) as claimed in any one
of Claims 2 to 8, wherein said leading end portion
(151;151C) is made from an elastic material.

A photosensitive body (1;1C) as claimed in any one
of Claims 2 to 9, wherein said mark
(15a;15A3;15Ca) is provided in said leading end
portion (151;151C).
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11. A photosensitive body (1;1C) as claimed in any on

of Claims 2 to 9 wherein said mark
(15b;15Ab;15Cb) is provided in said trailing end
portion (152;152C).

12. An electrophotographic printer(100) on which said

photosensitive body(1) claimed in Claim 2 to 11 is
detachably mounted, said printer(100) comprising:

(&) a peel member(13) having a slanting
plane(131a) to guide said leading end por-
tion(151) in a direction apart from said photo-
sensitive surface(1a).

(b) a guide route defined by said slanting
plane(131a) and its extension for guiding said
protection film(15) out of said electrophoto-
graphic printer(100),

(c) a feed roller(10) for moving said protection
film(15) through said guide route, and

(d) a magnetic sensor(14) provided in said
guide route for detecting passage of said
mark(15a,15b).

13. An electrophotographic printer(100C) on which said

photosensitive body(1C) claimed in Claim3 to 11 is
detachably mounted, said printer comprising:

(&) a peel member(13) having a slanting
plane(131a) to guide said leading end por-
tion(151C) in a direction apart from said photo-
sensitive surface(1Ca).

(b) a guide route defined by said slanting
plane(131a) and its extension for guiding said
protection film(15C) out of said electrophoto-
graphic printer(100C),

(c) a feed roller(10) for moving said protection
film(15C) through said guide route, and

(d) a magnetic sensor(14) provided in said
guide route for detecting passage of said
mark(15Ca, 15Cb).

14. An electrophotographic printer (100;100C) as

claimed in Claim 13, said printer further comprising
a control circuit(17) for controlling a printing opera-
tion and a state display block(19) for indicating
whether said protection film (15;15C) has been
peeled off from said photosensitive body (1;1C)
correctly,

said control circuit (17) having a peel-off state
decision function (171) to control said state dis-
play block (19) so as to display a message tell-
ing a normal removal if said mark
(15a,15b;15Ca, 15Cb) is detected by said mag-
netic sensor (14).

15. An electrophotographic printer (100;100C) as

claimed in Claim 12, 13 or 14, said printer further
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comprising a control circuit (17) for controlling a
printing operation and a state display block (19) for
indicating whether said protection film (15;15C) has
been peeled off from said photosensitive body
(1;1C) correctly,

said control circuit (17) having a peel-off state
decision function (171) as follows:

(a) if said magnetic sensor (14) detects said
mark (15a,15b;15Ca,15Cb) within a predeter-
mined time after said photosensitive body
(1;1C) is mounted and rotated, said peel-off
state decision function (171) controls said state
display block (19) to display a message telling
a normal removal; and

(b) if said magnetic sensor (14) does not detect
said mark (15a,15b;15Ca,15Cb) within a pre-
determined time after said photosensitive body
(1;1C) is mounted and rotated, said peel-off
state decision function (171) controls said state
display block (19) to display a message telling
a removal error.

An electrophotographic printer (100;100C) as
claimed in Claim 15, wherein said control circuit
(17) has:

a counter function (172) for counting and stor-
ing a number of sheets printed (12) each time
printing is carried out; and

an initialization function (173) for initializing
said count of said counter function (172) when
said magnetic sensor (14) has detected said
mark (15a,15b;15Ca, 15Cb).

An electrophotographic printer (100;100C) as
claimed in Claim 16, said printer furter comprising a
replacement display unit(19) which is controlled by
said control circuit(17) to display a message for
replacing the photosensitive body (1;1C) when said
count of said counter function(172) exceeds a pre-
determined count value.

An electrophotographic printer(100) on which said
photosensitive body(1) claimed in Claim 5 to 11 is
detachably mounted, said printer comprising:

(a) a peel member(13) having a slanting
plane(131a) to guide said leading end por-
tion(151) in a direction apart from said photo-
sensitive surface(1a).

(b) a guide route defined by said slanting
plane(131a) and its extension for guiding said
protection film(15A) out of said electrophoto-
graphic printer(100),

(c) a feed roller(10) for moving said protection
film(15A) through said guide route, and

(d) a optical sensor provided in said guide route
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for detecting said

mark(15Aa, 15Ab).

passage of

19. An electrophotographic printer(100C) on which said

photosensitive body(1C) claimed in Claim51to 11 is
detachably mounted, said printer comprising:

(&) a peel member(13) having a slanting
plane(131a) to guide said leading end por-
tion(151C) in a direction apart from said photo-
sensitive surface(1Ca),

(b) a guide route defined by said slanting
plane(131a) and its extension for guiding said
protection film(15C) out of said electrophoto-
graphic printer(100C),

(c) a feed roller(10) for moving said protection
film(15) through said guide route, and

(d) a optical sensor provided in said guide route
for detecting passage of said
mark(15Ca, 15Cb).

20. An electrophotographic printer (100C) as claimed in

21.

Claim 18 or 19, said printer further comprising a
control circuit (17) for controlling a printing opera-
tion and a state display block (19) for indicating
whether said protection film (15A;15C) has been
peeled off from said photosensitive body (1;1C)
correctly,

said control circuit (17) having a peel-off state
decision function (171) to control said state dis-
play block (19) so as to display a message tell-
ing a normal removal if said mark
(15Aa,15Ab;15Ca,15Cb) is detected by said
optical sensor.

An electrophotographic printer (100C) as claimed in
Claim 18 or 19, said printer further comprising a
control circuit (17) for controlling a printing opera-
tion and a state display block (19) for indicating
whether said protection film (15A;15C) has been
peeled off from photosensitive body (1;1C) cor-
rectly,

said control circuit(17) having a peel-off state
decision function(171) as follows:

(a) if said optical sensor detects said mark
(15Aa,15Ab;15Ca,15Cb) within a predeter-
mined time after said photosensitive body
(1;1C) is mounted and rotated, said peel-off
state decision function(171) controls said state
display block(19) to display a message telling a
normal removal; and

(b) if said optical sensor does not detect said
mare (15Aa,15Ab;15Ca,15Cb) within a prede-
termined time after said photosensitive
body(1;1C)is mounted and rotated, said peel-
off state decision function(171) controls said
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state display block(19) to display a message
telling a removal error.

22. An electrophotographic printer(100C) as claimed in
Claim 21, wherein said control circuit(17) has:

a counter function(172) for counting and stor-
ing a number of sheets printed(12) each time
printing is carried out; and

an initialization function(173) for initializing said
count of said counter function(172) when said
optical sensor has detected said mark
(15Aa,15Ab;15Ca,15Cb).

23. An electrophotographic printer (100;100C) as
claimed in Claim 22, said printer further comprising
a replacement display unit(19) which is controlled
by said control circuit(17) to display a message for
replacing the photosensitive body(1;1C) when said
count of said counter function(172) exceeds a pre-
determined count value.
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