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(57) ABSTRACT

An image forming apparatus includes an apparatus body, a
toner cartridge, a replaceable part, an apparatus body
memory, and a controller. The replaceable part includes a
replaceable part memory storing therein extended-use
allowance-and-restriction information. The extended-use
allowance-and-restriction information indicates one of
allowance information and restriction information. The
extended use is defined as use of the replaceable part even
after the replaceable part exceeds the remaining life indi-
cated by the life information stored in the apparatus body
memory. The apparatus body memory stores life information
indicating remaining life of the replaceable part. In a case
where the controller determines that the extended-use allow-
ance-and-restriction information indicates the restriction
information, the controller is configured to restrict the
extended use of the replaceable part. In a case where the
controller determines that the extended-use allowance-and-
restriction information indicates the allowance information,
the controller is configured to allow the extended use of the
replaceable part.

7
SERVER T £73
CONTROLLER | [STORAGE

memory]| | UNIT
4L REGISTRATION

i N hNFORMATION"‘731

I

A
 [715 713
{

/
{
75— NETWORK I/F

INTERNET

A 1
IMAGE FORMING IMAGE FORMING
APPARATUS APPARATUS
8 8
NETWORK I/F —1-83 NETWORK I/F -1-83
81 181
CONTROLLER CONTROLLER
811~1CPU| [MEMORY[1813 g11—1{CPU/| |MEMORY; 813
E~+t+815 &—11-815
REGISTRATION REGISTRATION
APPARATUS APPARATUS




Patent Application Publication  Jul. 29,2021 Sheet 1 of 18 US 2021/0232086 A1

FIG. 1

100

7

SERVER 71 13

CONTROLLER | [STORAGE
UNIT

MEMORY

7114+ REGISTRATION
CPU | INFORMATION[T T 731

L
[715 713 |
I A
75— NETWORK I/F
[
4

( INTERNET )

..

A4 A Vi 1
IMAGE FORMING IMAGE FORMING
APPARATUS APPARATUS
-8 8
NETWORK I/F —1-83 NETWORK I/F —183
( I { ( | (
) | ' 181 ) | Y 181
CONTROLLER CONTROLLER
811—1{CPU| IMEMORY[T813 811—+{CPU| |[MEMORYf 1813
EN—t1-815 DM1-815
REGISTRATION REGISTRATION

APPARATUS APPARATUS




Patent Application Publication  Jul. 29,2021 Sheet 2 of 18 US 2021/0232086 A1

FIG. 2




Patent Application Publication  Jul. 29,2021 Sheet 3 of 18

FIG. 3

US 2021/0232086 Al

17~

DETECTOR

51
N\ ¥

I

>{CONTROLLER

VOLTAGE

APPLICATION =
GCIRCUIT

15~ :




Patent Application Publication  Jul. 29,2021 Sheet 4 of 18 US 2021/0232086 A1

FIG. 4
\ . ot

20
30 /[
DRUM
TONER CARTRIDGE
CARTRIDGE DRUM
MEMORY
TONER
MEMORY L DRUM ID
TONER ID .\ DRUM LIFE
32 INFORMATION
TONER TYPE DRUM TYPE
55 INFORMATION INFORMATION
3 || | ToReR oFe || DRUM HISTORY
| | | INFORMATION / INFORMATION
DISPLAY _ ON-ORDER
5$ 57 22 FLAG
INEORMA HION
OPERATING | | NETWORK I/F
UNIT
] J
{ \
VOLTAGE
CONTROLLER APPLICATION|| DETECTOR
CIRCUIT

APPARATUS ( (
BODY MEMORY

-1 915 15 17
CPU E}J
T — 51
511

TONER
INFORMATION| | | 544

DRUM
INFORMATION

MAIN CASING




=
2 “ | | :
g ' S53004d szaEm 28LS | | g
X < Sss300ud W m
= | mmm_oomamllv ¥30YO0 16LS " “ . LNINIQOEINT
S - ONINIARETI m m " aNOD3S
o i [ i 1 |
; — _ (NOISSINSNVYLL “ !
5 L BPIS~TLS 1 NOLLYWMOQANI HAQHO) | m |
M ! NOISSINSNVYL ! L
o NOLLYIWH OANT INNHQ €98 e
® : _ " : o
5 "S530049d DNIAdIHS 285 | | > LNINIGOEN
ok < __ssaoodd < NOISSTASNYEL SSI00Ud | w
5 | Y3Q™O I8LS | = ONININY313q | "
m m  NOLLYWHOINIHIAHO SIS/ ZRigis71S | m
S N N o 1¥7/¥7o N 0
= W ” 238, NOLAHOSENS) . ONTEINYS
Ry ! | NOISSINSNVYL . m  INFNFIIOV ¢S
> | _43040 NOLLVOHIGOW ¢zs | ONLLVH3dO €2S m
E | < NOISSINSNYHL 1SN0 TFONVD 128 S-zby |
= Uﬁzoc.%omm:
= | | Y NS SUON | . SnmaiRg
S : m NOISSINSNYAL | : P _ONIMILINT
2 | 43040 NOLLVOLJON ¢1§ | ONILVEAdO E1S | NINIIHOV 1S
£ u o NOISSINSNYH L 1S3IN0IY ™ | by m
. | _ " ININITIDV (1S | |
(=]
- ANVINOQ SNLVHYddY SNLYHVddY
g OhddIHS) H3AHIS ONINYOL FDVII|  |NOLLvyLSDZy| | H3SH
o) ) ) ) ]
«
o 6 L 1 8
= «
= G Ol



Patent Application Publication  Jul. 29,2021 Sheet 6 of 18 US 2021/0232086 A1

( START )
S31~ v
DRUM REPLAGEMENT\, NO
IS DETECTED?
YES
$32—~

DRUM INFORMATION
LATCH PROCESS

DRUM MEMORY
—APPARATUS BODY MEMORY)
838 v

DETERMINE DRUM "\
TYPE INFORMATION /

S35x S34'\ v

RESTRICT ALLOW 836_\
EXTENDED USE EXTENDED USE DRUM UNUSABLE

ERROR

NS

DRUM LIFE
CHECKING PROCESS

538

WAIT FOR OPERATION
REQUEST

<
-~

END



Patent Application Publication  Jul. 29,2021 Sheet 7 of 18 US 2021/0232086 A1

FIG. 7

DRUM INFORMATION
LATCH PROCESS START

~S41

READ AND WRITE DRUM LIFE INFORMATION
GUMULATIVE PRINTED PAGE
NUMBER AND CUMULATIVE DRUM
ROTATION NUMBER)

\]/ 542

READ AND WRITE
DRUM TYPE INFORMATION

\L /s S43

READ AND WRITE DRUM HISTORY INFORMATION
(PRE-DISCHARGE DETECTION COUNT
AND DISCHARGE DETECTION COUNT)

v /844

READ AND WRITE
ON-ORDER FLAG

vV s S45

READ AND WRITE
THRESHOLD INFORMATION

Y

DRUM INFORMATION
LATCH PROCESS END




Patent Application Publication

Jul. 29, 2021 Sheet 8 of 18 US 2021/0232086 Al

FIG. 8

DRUM TYPE

OPERATING MODE

NORMAL DRUM

LOW-COST DRUM

SUBSCRIPTION MODE

ALLOW
NORMAL MODE EXTENDED USE UNUSABLE
LOW-COST ALLOW ALLOW
SUBSCRIPTION MODE EXTENDED USE EXTENDED USE
HIGH-COST ALLOW RESTRICT

EXTENDED USE

EXTENDED USE




Patent Application Publication  Jul. 29,2021 Sheet 9 of 18 US 2021/0232086 A1

FIG. 9

DRUM LIFE CHECGKING
PROCESS START

PRE-DISCHARGE
DETECTION COUNT > T1E \_YgS

or
DISCHARGE DETECTION
COUNT > T2E
NO
\ /852
CUMULATIVE PRINTED
PAGE NUMBER > T3E YES
or
CUMULATIVE DRUM
ROTATION NUMBER > T4E
S53
NO v .
. DISPLAY
! 356 Replace Drum
T3E >= CUMULATIVE
YES / PRINTED PAGE NUMBER >T3
or
T4E >= CUMULATIVE DRUM
S57 ROTATION NUMBER >T4
[ NO y So4
. DISPLAY ALLOW NO
Drum End Soon EXTENDED USE?
YES
o [855
ERROR
PROCESS

DRUM LIFE CHECKING
PROCESS END




Patent Application Publication  Jul. 29,2021 Sheet 10 of 18  US 2021/0232086 A1

FIG. 10

FIRST PERIODIC PROCESS STARD

861\ \l,

CUMULATIVE PRINTED PAGE
NUMBER IS UPDATED ? NO

or
CUMULATIVE DRUM ROTATION
NUMBER IS UPDATED ?

YES
862\

WRITE CUMULATIVE PRINTED
PAGE NUMBER AND CUMULATIVE
DRUM ROTATION NUMBER

837\ \l/

DRUM LIFE
CHECKING PROCESS

v

( FIRST PERIODIC PROCESS END)




Patent Application Publication  Jul. 29,2021 Sheet 11 of 18

FIG. 11

SECOND PERIODIC
PROCESS START

~S71

IS CONDITION THAT
NEW DRUM CARTRIDGE
HAS NOT YET BEEN
NON\ORDERED SATISFIED?

YES
~S72

PRE-DISCHARGE NO
DETECTION COUNT > T1 2
YES ~S13
DISCHARGE DETECTION \\ NO
COUNT > T2 ?

YES \

US 2021/0232086 Al

~S74

CUMULATIVE PRINTED
PAGE NUMBER > T3

GUMULATIVE DRUM
ROTATION NUMBER > T4

_ M

v ~S75

ORDER INFORMATION
TRANSMISSION

\L 576
STORE ON-ORDER
FLAG

YES

NO

o P
] Ty

v
SECOND PERIODIC
PROCESS END




Patent Application Publication  Jul. 29,2021 Sheet 12 of 18  US 2021/0232086 A1

FIG. 12

DISCHARGE CHECKING
PROCESS START

>l
: 381
| VOLTAGE APPLICATION
NO IS STARTED ?
YES
V - S82
PRE-DISCHARGE \\ NO ,
ABNORMALITY IS DETECTED?,” l
YES 586
DISCHARGE ABNORMALITY \\ NO
IS DETECTED ?
YES
v ,—S83 vV 587
STOP VOLTAGE STOP VOLTAGE
APPLICATION APPLICATION
l S84 \l, —S88
INCREMENT
= INCREMENT DISCHARGE
J/ /’885 V f‘S89
PRE-DISCHARGE . DISCHARGE
DETECTION ERROR DETECTION ERROR

a

DISCHARGE CHECKING
PROCESS END




Patent Application Publication  Jul. 29,2021 Sheet 13 of 18  US 2021/0232086 A1

FIG. 13

( START )

< TONER REPLACEMENT >__
IS DETECTED? NO

YES
S92 ™

TONER INFORMATION
LATCH PROCESS
(DRUM MEMORY

—APPARATUS BODY MEMORY)

S93 Y \L

TONER LIFE
CHECKING PROCGCESS

¢
«»




Patent Application Publication  Jul. 29,2021 Sheet 14 of 18  US 2021/0232086 A1

FIG. 14

FIRST PERIODIC
PROCESS START

S61—, \

CUMULATIVE PRINTED PAGE
NUMBER IS UPDATED ? NO

or
CUMULATIVE DRUM ROTATION
NUMBER IS UPDATED ?

YES
S62—~

WRITE CUMULATIVE PRINTED
PAGE NUMBER AND CUMULATIVE
DRUM ROTATION NUMBER

837\ \l/

DRUM LIFE
CHECKING PROCESS

863\ \l/

TRANSMIT DRUM
INFORMATION TO SERVER

v

CFIRST PERIODIC PROGESS EN[D




Patent Application Publication  Jul. 29,2021 Sheet 15 of 18  US 2021/0232086 A1

SECOND PERIODIC
PROCESS START
> —~S70
IS CONDITION THAT
NEW DRUM CARTRIDGE
HAS NOT YET BEEN
NO \ ORDERED SATISFIED?
YES
v ~ST1a
—N—O< UNORDERED? >
YES
i —S12a
PRE-DISCHARGE NO
DETECTION COUNT > Tt ?>
YES Vi ~S/3a
DISCHARGE DETECTION \{ NO
COUNT > T2 ?
YES (~ST4a
CUMULATIVE PRINTED
PAGE NUMBER > T3 NO
or
CUMULATIVE DRUM
ROTATION NUMBER > T4
YES
P y
v ~S751
ORDER PROCESS
A4 —S76a
STORE ON-ORDER
FLAG
Vi

SEGOND PERIODIC
PROCESS END




Patent Application Publication

Jul. 29,2021 Sheet 16 of 18  US 2021/0232086 A1

FIG. 16

DRUM TYPE

OPERATING MODE

NORMAL DRUM

LOW-COST DRUM

SUBSCRIPTION MODE

ALLOW
NORMAL MODE EXTENDED USE UNUSABLE
LOW-COST ALLOW ALLOW
SUBSCRIPTION MODE EXTENDED USE EXTENDED USE
HIGH-COST RESTRICT RESTRICT

EXTENDED USE

EXTENDED USE




Patent Application Publication  Jul. 29,2021 Sheet 17 of 18  US 2021/0232086 A1

FIG. 17

DRUM LIFE CHECKING
PROCESS START

v KSSO

GUMULATIVE PRINTED
NO PAGE NUMBER > T31
r
CUMULATIVE DRUM
ROTATION NUMBER > T41

YES
v f851

PRE-DISCHARGE
DETECTION COUNT > TIE\ YES
DISCHARGE DETECTlON
COUN T2E

Y

'\ fS52

CUMULATIVE PRINTED
PAGE NUMBER > T3E
CUMULATIVE DRUM

ROTATION NUMBER > T4E

NO Y
. DISPLAY
f856 Replace Drum

f853

T3E >= CUMULATIVE
PRINTED PAGE NUMBER >T3

T4E >= CUMULATIVE DRUM
fS57 ROTATION NUMBER >T4 v f854
DlSPLAY ALLOW NO
“Drum End Soon” EXTENDED USE?
YES y S99
- ERROR
- PROCESS
V4

DRUM LIFE CHECKING
PROCESS END




Patent Application Publication  Jul. 29,2021 Sheet 18 of 18  US 2021/0232086 A1

FIG. 18

la

1M

_
—21
55
| w
) 1T T—22
+———10a
21




US 2021/0232086 Al

IMAGE FORMING APPARATUS CAPABLE
OF CONTROLLING EXTENSION OF USE OF
DRUM CARTRIDGE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Japanese Pat-
ent Application No. 2020-012878 filed Jan. 29, 2020. The
entire content of the priority application is incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an image forming
apparatus, an image forming system, a method for control-
ling the image forming apparatus, and a non-transitory
storage medium storing a set of program instructions
installed on and executed by a computer for controlling the
image forming apparatus.

BACKGROUND

[0003] Prior art describes an image forming apparatus that
accepts the mounting of regular toner cartridges and low-
cost toner cartridges. This conventional image forming
apparatus operates in a first state or a second state. In the first
state, the image forming apparatus can use regular toner
cartridges but restricts use of low-cost toner cartridges. In
the second state, the image forming apparatus can use both
of regular toner cartridges or low-cost toner cartridges.

SUMMARY

[0004] Replaceable parts that are used together with the
toner cartridges for image formation may also be mounted in
the image forming apparatus. The replaceable parts may
include a drum cartridge having a photosensitive drum.
Unlike consumables such as toner cartridges, replaceable
parts can be used for a longer period and do not abruptly
become unusable upon exceeding their expected life. Con-
sequently, users may continue using, rather than replacing,
a replaceable part after the part has reached the end of
operational life. However, the quality of image formation
may decline when using a replaceable part past its expected
life. Since this is not desirable for users expecting high-
quality image formation, a method of effective control is
needed for controlling the prolonged use of a replaceable
part exceeding its expected life.

[0005] In view of the foregoing, it is an object of the
present invention to provide a technique of effective control
for controlling the prolonged usage of replaceable parts in an
image forming apparatus when usage of a replaceable part
exceeds the estimated life of the part.

[0006] According to one aspect, the disclosure provides an
image forming apparatus including an apparatus body, a
toner cartridge, a replaceable part, an apparatus body
memory, and a controller. The toner cartridge is detachably
attachable to the apparatus body. The replaceable part is
detachably attachable to the apparatus body and for use with
the toner cartridge in an image formation. The replaceable
part includes a replaceable part memory storing therein
extended-use allowance-and-restriction information. The
extended-use allowance-and-restriction information indi-
cates one of allowance information and restriction informa-
tion. The extended use is defined as use of the replaceable
part even after the replaceable part exceeds the remaining
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life indicated by the life information stored in the apparatus
body memory. The allowance information indicates that the
extended use of the replaceable part should be allowed. The
restriction information indicates that the extended use of the
replaceable part should be restricted. The apparatus body
memory stores life information indicating remaining life of
the replaceable part attached to the apparatus body. The
controller is configured to determine whether the extended-
use allowance-and-restriction information stored in the
replaceable part memory indicates the allowance informa-
tion or the restriction information. In a case where the
controller determines that the extended-use allowance-and-
restriction information indicates the restriction information,
the controller is configured to restrict the extended use of the
replaceable part. In a case where the controller determines
that the extended-use allowance-and-restriction information
indicates the allowance information, the controller is con-
figured to allow the extended use of the replaceable part.

[0007] According to another aspect, the disclosure pro-
vides an image forming system including, an image forming
apparatus and a communication device. The communication
device is configured to communicate with the image forming
apparatus via a network. The image forming apparatus
includes an apparatus, a toner cartridge, a replaceable part,
an apparatus body, a communication interface, and a con-
troller. The toner cartridge is detachably attachable to the
apparatus body. The replaceable part is detachably attach-
able to the apparatus body and for use with the toner
cartridge in an image-formation. The replaceable part
includes a replaceable part memory storing therein
extended-use allowance-and-restriction information. The
extended-use allowance-and-restriction information indi-
cates one of allowance information and restriction informa-
tion. The extended use is defined as use of the replaceable
part even after the replaceable part exceeds the remaining
life indicated by the life information stored in the apparatus
body memory. The allowance information indicates that the
extended use of the replaceable part should be allowed. The
restriction information indicates that the extended use of the
replaceable part should be restricted. The apparatus body
memory storing life information indicating remaining life of
the replaceable part attached to the apparatus body. The
communication interface is configured to be controlled and
used by the controller to communicate with the communi-
cation device via the network. The controller configured to
determine whether the extended-use allowance-and-restric-
tion information stored in the replaceable part memory
indicates the allowance information or the restriction infor-
mation. In a case where the controller determines that the
extended-use allowance-and-restriction information indi-
cates the restriction information, the controller is configured
to restrict an extended use of the replaceable part. In a case
where the controller determines that the extended-use allow-
ance-and-restriction information indicates the allowance
information, the controller is configured to allow the
extended use of the replaceable part. In a case where the
controller restricts the extended use of the replaceable part,
the controller is configured to control the communication
interface to transmit order information to the communication
device to order a new replaceable part based on the life
information.

[0008] According to still another aspect, the disclosure
provides a method for controlling an image forming appa-
ratus. The image forming apparatus includes a toner car-
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tridge and a replaceable part for use with the toner cartridge
in an image-formation. Extended-use allowance-and-restric-
tion information is previously assigned to the replaceable
part. The extended-use allowance-and-restriction informa-
tion indicates one of allowance information and restriction
information. The extended use is defined as use of the
replaceable part even after the replaceable part exceeds the
remaining life indicated by the life information stored in the
apparatus body memory. The allowance information indi-
cates that the extended use of the replaceable part should be
allowed. The restriction information indicates that the
extended use of the replaceable part should be restricted.
The method including: storing, in an apparatus body
memory, life information indicating remaining life of the
replaceable part attached to the apparatus body; according to
the extended-use allowance-and-restriction information,
control the extended use of the replaceable part; in a case
where the controller determines that the extended-use allow-
ance-and-restriction information indicates the restriction
information, restrict the extended use of the replaceable part;
and in a case where the controller determines that the
extended-use allowance-and-restriction information indi-
cates the allowance information, allow the extended use of
the replaceable part.

[0009] According to still another aspect, the disclosure
provides a non-transitory storage medium storing a set of
program instructions installed on and executed by a com-
puter for controlling an image forming apparatus. The image
forming apparatus includes a toner cartridge and a replace-
able part for use with the toner cartridge in an image-
formation. Extended-use allowance-and restriction informa-
tion is previously assigned to the replaceable part. The
extended-use allowance-and-restriction information indi-
cates one of allowance information and restriction informa-
tion. The extended use is defined as use of the replaceable
part even after the replaceable part exceeds the remaining
life indicated by the life information stored in the apparatus
body memory. The allowance information indicates that the
extended use of the replaceable part should be allowed. The
restriction information indicates that the extended use of the
replaceable part should be restricted. The set of program
instructions comprising: storing, in an apparatus body
memory, life information indicating remaining life of the
replaceable part attached to the apparatus body; according to
the extended-use allowance-and-restriction information,
controlling the extended use of the replaceable part; in a case
where the controller determines that the extended-use allow-
ance-and-restriction information indicates the restriction
information, restricting the extended use of the replaceable
part; and in a case where the controller determines that the
extended-use allowance-and-restriction information indi-
cates the allowance information, allowing the extended use
of the replaceable part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The particular features and advantages of the dis-
closure will become apparent from the following description
taken in connection with the accompanying drawings, in
which:

[0011] FIG. 1 is a schematic diagram illustrating an image
forming system according to a first embodiment of the
present disclosure;

[0012] FIG. 2 is a schematic diagram illustrating an image
forming apparatus according to the first embodiment;
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[0013] FIG. 3 is a cross-sectional schematic diagram illus-
trating a photosensitive drum and components in the vicinity
thereof according to the first embodiment;

[0014] FIG. 4 is a diagram illustrating electrical connec-
tions between a controller and the other components accord-
ing to the image forming apparatus of the first embodiment;
[0015] FIG. 5 shows an agreement entering process and an
agreement canceling process executed on the image forming
apparatus according to the first embodiment;

[0016] FIG. 6 is a flowchart illustrating steps in a drum
checking process executed when a drum cartridge is
replaced in the image forming apparatus;

[0017] FIG. 7 shows more detailed steps in the drum
information latch process;

[0018] FIG. 8 is a table showing details of control stipu-
lated for drum cartridges based on the operating mode of the
image forming apparatus and drum type information;
[0019] FIG. 9is a flowchart illustrating steps in a drum life
checking process shown in FIG. 6;

[0020] FIG. 10 is a flowchart illustrating steps in a first
periodic process executed on the image forming apparatus;
[0021] FIG. 11 is a flowchart illustrating steps in a second
periodic process executed on the image forming apparatus
when the image forming apparatus is operating in a sub-
scription mode;

[0022] FIG. 12 is a flowchart illustrating steps in a dis-
charge checking process executed on the image forming
apparatus;

[0023] FIG. 13 is a flowchart illustrating steps in a toner
checking process when a toner cartridge is replaced in the
image forming apparatus;

[0024] FIG. 14 is a flowchart illustrating steps in a first
periodic process executed on a contracted image forming
apparatus according to a second embodiment;

[0025] FIG. 15 is a flowchart illustrating steps in a second
periodic process executed on a server according to the
second embodiment;

[0026] FIG. 16 is a table showing details of control
stipulated for drum cartridges based on the operating mode
of the image forming apparatus and the drum type informa-
tion according to a third embodiment;

[0027] FIG. 17 is a flowchart illustrating steps in a drum
life checking process according to a fourth embodiment; and
[0028] FIG. 18 is a schematic diagram illustrating an
image forming apparatus according to a variation of the first
through fourth embodiments.

DETAILED DESCRIPTION

[0029] Hereinafter, embodiments of the present disclosure
will be described while referring to the accompanying
drawings. Further, parts and components described in the
embodiments are merely exemplary, the parts and compo-
nents according to the embodiments should not be consid-
ered to limit the present disclosure. In the drawings, for easy
understanding, the dimensions and numbers of each part
may be simplified as necessary.

1. First Embodiment

[0030] FIG. 1is a schematic diagram illustrating an image
forming system 100. The image forming system 100
includes image forming apparatuses 1, a server 7, and
registration apparatuses 8. Each of the image forming appa-
ratus 1 is communicably connected with the server 7 via
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internet. As illustrated in FIG. 1, the server 7 can commu-
nicate with a plurality of image forming apparatus 1 via
internet. Further, the server 7 and the registration appara-
tuses 8 are communicably connected with each other.
[0031] In the image forming system 100, a user of the
image forming apparatus 1 enters an agreement with the
supplier of the image forming apparatus 1 or of supplies
used in the image forming apparatus 1 (e.g., a toner cartridge
30 and a drum cartridge 20). This agreement sets forth
printing fees that the user must pay for using the supplies, for
example. Specifically, fee may be established based on the
number of pages printed; the quantity of toner used in each
color; whether the printing mode is monochrome, color, or
the like; the printing resolution; or the size of the printing
paper. To calculate fee, a flat-rate system or a measured-rate
system may be used. In a flat-rate system, the user pays a
fixed rate to print a preset number of pages over a prescribed
time period (one month, for example). In a measured-rate
system, the user pays a fee based on the printing quantity.
Alternatively, the user may pay a flat rate up to a preset
printing quantity but, when exceeding the preset printing
quantity, be required to pay a surcharge that corresponds to
the excess quantity. In the following description, a user that
has entered an agreement with a supplier will be called a
“contracted user” and a user that has not entered a contract
will be called a “normal user.”

[0032] The server 7 is a device that performs management
of information related to the contracted user, management of
charge and payment, and management regarding the provi-
sion of service to the contracted user. Service provided to the
contracted user includes a service for shipping supplies to
the contracted user. The server 7 has a control unit 71, a
storage unit 73, and a network interface 75. The control unit
71 is electrically connected to the storage unit 73 and
network interface 75 by bus lines.

[0033] The control unit 71 has a CPU 711, and a memory
713. The memory 713 is a storage medium that allows
reading and writing of information, such as flash ROM or
EEPROM. The memory 713 stores a program 715. The
control unit 71 executes various processes with the CPU 711
performing operations according to the program 715. The
storage unit 73 is a hard disk drive or other storage device.
The storage unit 73 stores registration information 731. The
registration information 731 includes information related to
the contracted user, information related to image forming
apparatus 1 registered by the contracted user, and payment
information (information on a credit card, a bank account,
etc.).

[0034] The registration apparatuses 8 are information ter-
minals used for registering various information. Specifically,
each registration apparatus 8 may be a portable device such
as a smartphone or tablet computer owned by a user intend-
ing to enter a contract with the supplier, a computer con-
nected to the image forming apparatus 1 via a cable, or an
information terminal operated by the supplier or the like.
[0035] Each registration apparatus 8 has a control unit 81,
and a network interface 83. The control unit 81 is connected
to the network interface via bus lines or the like. The control
unit 81 has a CPU 811, and a memory 813. The memory 813
is a storage medium that allows reading and writing of
information, such as flash ROM or EEPROM. The 831
stores a program 815. The control unit 81 executes various
processes with the CPU 811 operating according to the
program 815. The program 815 includes application soft-
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ware for instructing the control unit 81 to implement pro-
cesses to exchange various information with the server 7.
[0036] <Configuration of Image Forming Apparatus 1>
[0037] FIG. 2 is a schematic diagram illustrating the
image forming apparatus 1 according to the first embodi-
ment. FIG. 3 is a cross-sectional schematic diagram illus-
trating the photosensitive drum 21 and components in the
vicinity thereof according to the first embodiment. FIG. 4 is
a diagram illustrating electrical connections between the
controller 51 and the other components according to the
image forming apparatus 1 of the first embodiment.

[0038] As illustrated in FIG. 2, the image forming appa-
ratus 1 includes a main casing 10, a cover 11, the drum
cartridge 20, four toner cartridges 30, four light source units
(not shown), a transfer unit, a controller 51, and a display 55.
[0039] The main casing 10 has a rectangular box shape.
The drum cartridge 20, four toner cartridges 30, transfer unit
40, and controller 51 are accommodated in the main casing
10. The drum cartridge 20, four toner cartridges 30, and
transfer unit 40 are replaceably mounted in the main casing
10. The display 55 is positioned on the outer surface of the
main casing 10. The main casing 10 has a frame for retaining
the drum cartridge 20.

[0040] The cover 11 can rotate about a rotational shaft 11
a along a first direction. The cover 11 can rotate between an
open position depicted by solid lines in FIG. 2, and a closed
position depicted with two-dot chain lines. The cover 11 is
disposed over an opening formed in the side of the main
casing 10. The opening in the main casing 10 is exposed
when the cover 11 is in the open position and is covered by
the cover 11 when the cover 11 is in the closed position. A
cover sensor 12 electrically connected to the controller 51
detects opening and closing of the cover 11.

[0041] Four slots SL are formed in the drum cartridge 20.
One toner cartridge 30 is detachably mountable in each slot
SL. While retaining four toner cartridges 30, the drum
cartridge 20 is mounted in the main casing 10 as a process
cartridge.

[0042] As shown in FIG. 2, the drum cartridge 20 has four
photosensitive drums 21. The photosensitive drums 21 are
cylindrical members elongated in the first direction and are
rotatable about drum shafts extending in the first direction.
As shown in FIG. 3, each photosensitive drum 21 has a
cylindrically shaped aluminum tube 211 elongated in the
first direction, and a photosensitive layer 213 covering the
outer circumference of the aluminum tube 211. The photo-
sensitive layer 213 is formed of a photosensitive material.

[0043] As shown in FIG. 2, the drum cartridge 20 has a
drum memory 22. The drum memory 22 is flash ROM or
EEPROM, for example. The drum memory 22 stores infor-
mation related to the drum cartridge 20 to which the drum
memory 22 is attached.

[0044] The drum cartridge 20 is provided with four char-
gers 23. Each charger 23 charges a corresponding photo-
sensitive drum 21. Each charger 23 is a scorotron charger
that includes a charging wire 231 extending along the first
direction, and a grid 233, as shown in FIG. 3. The charging
wire 231 and grid 233 are electrically connected to a voltage
application circuit 15 provided in the main casing 10. Under
control of the controller 51, the voltage application circuit 15
applies prescribed biases to the charging wire 231 and grid
233. The voltage application circuit 15 is provided with a
transformer, for example.



US 2021/0232086 Al

[0045] The image forming apparatus 1 is also provided
with a detector 17 that is electrically connected to the
voltage application circuit 15. The detector 17 detects abnor-
malities in the drum cartridge 20, and specifically abnormal
discharges in the chargers 23. An abnormal discharge is
electrical discharge that differs from a normal corona dis-
charge, and specifically an arc discharge or spark discharge.
[0046] When the charger 23 is used for a prolonged period
of time, for example, components in the toner (silica, for
example) become deposited on the charging wire 231,
raising the impedance of the charging wire 231. When
impedance rises, the electric current flowing in the grid 233
drops. Consequently, the voltage value of the charging wire
231 rises as the charger 23 attempts to maintain constant
current in the grid 233. If the voltage value of the charging
wire 231 rises above a prescribed value, an abnormal
discharge occurs whereby a large amount of current flows
between the charging wire 231 and grid 233. Such abnormal
discharges may also cause a large amount of current to flow
between the charging wire 231 and the surface of the
photosensitive drum. Thus, in the event of an abnormal
discharge, the charger 23 can no longer apply a uniform
charge to the photosensitive drum 21, and image quality may
drop.

[0047] As described above, the image forming apparatus 1
is provided with the detector 17 to detect such abnormal
discharges. If an abnormal discharge occurs while the con-
troller 51 controls the voltage application circuit 15 to apply
prescribed biases to the charging wires 231 and grids 233, an
overcurrent is generated in the transformer provided in the
voltage application circuit 15. The detector 17 detects over-
current in the voltage application circuit 15 exceeding a
prescribed threshold. Since the detector 17 is electrically
connected to the controller 51, the controller 51 detects
abnormal discharges in the chargers 23 based on output from
the detector 17. Note that the controller 51 is also electrically
connected to the charging wire 231 and grid 233 of each
charger 23 and can read voltage values being applied across
the charging wires 231 and grids 233.

[0048] As shown in FIG. 2, each toner cartridge 30 is
provided with a developing roller 31, a toner memory 32,
and a casing 33. The developing roller 31 is a cylindrically
shaped member that is elongated in the first direction. The
developing roller 31 is rotatable about a developing shaft
extending along the first direction. The toner memory 32 is
a storage medium that allows the reading and writing of
information, such as flash ROM or EEPROM. The toner
memory 32 stores information related to the toner cartridge
30 to which the toner memory 32 is attached. The casings 33
of the four toner cartridges 30 accommodate toner in mutu-
ally different colors (one of the colors cyan, magenta,
yellow, and black, for example).

[0049] While the toner cartridges 30 are mounted in the
drum cartridge 20 and the cover 11 is disposed in the open
position, the drum cartridge 20 is mounted in the main
casing 10, as shown in FIG. 2. That is, the drum cartridge 20
with the mounted toner cartridges 30 is inserted through the
opening in the main casing 10 and mounted into a cartridge
retaining section.

[0050] The four light source units are mounted on an inner
surface of the main casing 10. When the drum cartridge 20
is mounted in the main casing 10 and the cover 11 is moved
to the closed position, the light source units face the surfaces
of corresponding photosensitive drums 21. The light source
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units can irradiate light onto the outer circumferential sur-
faces of the corresponding photosensitive drums 21. The
light sources in the light source units may be lasers or
light-emitting diodes (LEDs).

[0051] The transfer unit 40 has a transfer belt 41, a drive
roller 43, a follow roller 45, and four transfer rollers 47. The
transfer belt 41 is annular in shape (an endless belt). The
outer circumferential surfaces of the photosensitive drums
21 can contact the outer surface of the transfer belt 41. The
transfer belt 41 is stretched around the drive roller 43 and
follow roller 45. The controller 51 circulates the transfer belt
41 by driving the drive roller 43. The follow roller 45 rotates
along with the circulating transfer belt 41 being driven by
the drive roller 43.

[0052] The four transfer rollers 47 are positioned in the
space formed inside the annular transfer belt 41. The transfer
rollers 47 are cylindrical in shape and elongated in the first
direction. The transfer rollers 47 are rotatable about rota-
tional shafts extending in the first direction. The outer
circumferential surfaces of the transfer rollers 47 are con-
figured of a conductive rubber, for example. The voltage
application circuit 15 is electrically connected to the transfer
rollers 47 and applies a transfer bias to the transfer rollers 47
when needed.

[0053] The transfer rollers 47 are positioned beneath cor-
responding photosensitive drums 21. The transfer belt 41 is
interposed between the photosensitive drums 21 and transfer
rollers 47. When a transfer bias is applied to the outer
circumferential surface of a transfer roller 47, toner depos-
ited on the outer surface of the corresponding photosensitive
drum 21 is transferred in a direction toward the transfer belt
41. Consequently, toner is transferred onto printing paper
carried on the transfer belt 41.

[0054] When a printing process is performed on the image
forming apparatus 1, each charger 23 applies a uniform
charge over the entire surface of the corresponding photo-
sensitive drum 21. The corresponding light source unit
irradiates laser light or LED light onto the photosensitive
drum 21 based on the image to be printed. Next, the
corresponding developing roller 31 deposits toner onto the
surface of the photosensitive drum 21 that was exposed to
the light source. The transfer unit 40 transfers toner carried
on all photosensitive drums 21 onto the printing paper. After
toner has been transferred onto the printing paper, the paper
passes through a fixing unit (not shown) that thermally fixes
the toner to the printing paper. Any toner remaining on the
photosensitive drums 21 is removed from the photosensitive
drums 21 by corresponding cleaning rollers 25 (see FIG. 3).
[0055] As shown in FIG. 4, the image forming apparatus
1 has the controller 51, an operating unit 53, the display 55,
and a network interface 57. The controller 51 has a CPU 511,
and an apparatus body memory 513. The apparatus body
memory 513 stores a program 515. The controller 51
executes various processes with the CPU 511 operating in
accordance with the program 515. Note that the controller 51
may be provided with a dedicated circuit, such as an
application-specific integrated circuit (ASIC).

[0056] The controller 51 sets the operating mode for the
image forming apparatus 1 to either a subscription mode or
a normal mode and performs processes in accordance with
the selected operating mode. As will be described later, the
operating mode of the image forming apparatus 1 is set to
the subscription mode or normal mode based on a configu-
ration command received from the server 7. Process details
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corresponding to the subscription mode and normal mode
are specified in the program 515.

[0057] The operating unit 53 is configured of buttons that
receives user operations. The display 55 displays images
representing various information. The display 55 may also
be configured as a touchscreen that functions as the oper-
ating unit 53.

[0058] When the drum cartridge 20 and the four toner
cartridges 30 are mounted in the main casing 10, the drum
memory 22 and the four toner memories 32 are electrically
connected to the controller 51, as shown in FIG. 4. Through
these connections, the controller 51 can perform data com-
munications with the drum memory 22 and the toner memo-
ries 32.

[0059] The drum memory 22 stores a drum ID, drum life
information, drum type information, drum history informa-
tion, an on-order flag, and threshold information. The drum
1D is identification information that identifies an individual
drum cartridge 20, and specifically is a serial number. The
drum life information may include the cumulative number of
rotations of the photosensitive drums 21, and the cumulative
number of pages printed using the photosensitive drums 21,
for example. The cumulative number of rotations of the
photosensitive drums 21 is calculated by incrementing or
decrementing a rotation number for the drum cartridge 20
identified by the drum ID each time the drum cartridge 20 is
used for a print job. The cumulative number of pages printed
using the photosensitive drums 21 is calculated by incre-
menting or decrementing a printed page number for the
drum cartridge 20 identified by the drum ID each time the
drum cartridge 20 is used in a print job.

[0060] The drum type information is information repre-
senting the type of the drum cartridge 20, such as “normal
drum” or “low-cost drum.” Hereinafter, a drum cartridge 20
having the drum type information “normal drum” will be
called a “normal drum cartridge 20,” and a drum cartridge
20 having the drum type information “low-cost drum” will
be called a “low-cost drum cartridge 20.”

[0061] Alow-costdrum cartridge 20 is less expensive than
a normal drum cartridge 20 and is less durable than a normal
drum cartridge 20. Specifically, the cost or durability of a
drum cartridge 20 may be altered by modifying at least one
of the material forming the photosensitive layer 213, the
thickness of the photosensitive layer 213, and the material
forming the cleaning roller 25.

[0062] The drum history information specifies whether
abnormalities in the drum cartridge 20 were detected. When
an abnormality is detected in the drum cartridge 20, the
controller 51 records this abnormality as drum history
information. Specifically, drum history information includes
discharge history information specifying whether abnor-
malities were detected in the chargers 23 of the drum
cartridge 20. The discharge history information includes a
pre-discharge detection count and a discharge detection
count.

[0063] The discharge detection count indicates the number
of discharge abnormalities detected in a discharge checking
process described later (see FIG. 12). A discharge abnor-
mality signifies a condition in which an abnormal discharge
has occurred. Specifically, the controller 51 detects and
counts a discharge abnormality when the detector 17 detects
overcurrent in the charger 23.

[0064] Note that the controller 51 may detect and count a
discharge abnormality when the number of abnormal dis-
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charges occurring in the charger 23 within a prescribed
interval exceeds a threshold representing a discharge abnor-
mality. The frequency of abnormal discharges may also be
the number of times that the electric current value in the
charging wire 231 is greater than or equal to a threshold
representing an abnormal discharge. For example, the con-
troller 51 detects one discharge abnormality when an abnor-
mal discharge (overcurrent) occurs three or more times
within 50 msec and increments the discharge detection count
by one (1).

[0065] The pre-discharge detection count is the number of
pre-discharge abnormalities detected in the discharge check-
ing process. A pre-discharge abnormality indicates a condi-
tion in which an abnormal discharge is likely to occur.
Specifically, the controller 51 detects and counts a pre-
discharge abnormality if the voltage value in the charging
wire 231 becomes greater than or equal to a prescribed
threshold when a prescribed bias is applied to the charger 23.
[0066] The on-order flag is information indicating whether
an order was placed for a new drum cartridge 20. The
controller 51 executes a transmission process to transmit
order information to the server 7 for ordering a new drum
cartridge 20 prior to the remaining life of the drum cartridge
20 in the image forming apparatus 1 expiring, that is, prior
to the end of the operational life of the drum cartridge 20
being reached life. The controller 51 executes the transmis-
sion process also when an abnormality has been detected.
When executing the transmission process, the controller 51
updates the on-order flag in the drum memory 22 of the
drum cartridge 20 mounted in the main casing 10 to indicate
that a new drum cartridge 20 has been ordered. Updating the
on-order flag can prevent the controller 51 from sending
duplicate order information for a new drum cartridge 20.
[0067] The threshold information specifies threshold val-
ues used in the various determination processes that the
controller 51 executes for the drum cartridge 20. For
example, threshold information may include a threshold
value for determining whether the remaining life of the drum
cartridge 20 expires or not, and a threshold value for
determining whether an abnormality has occurred in the
drum cartridge 20.

[0068] The drum memory 22 may also store data of model
of the image forming apparatus 1 in which the drum car-
tridge 20 can be used, specifications of the drum cartridge
20, information indicating whether the drum cartridge 20 is
a new product, information indicating whether the drum
cartridge 20 is a genuine product, error history of the drum
cartridge 20, and the like.

[0069] As shown in FIG. 4, the toner memory 32 stores a
toner 1D, toner life information, and toner type information.
The toner ID is identification information for identifying an
individual toner cartridge 30, and specifically a serial num-
ber. The toner life information is at least one of a cumulative
number of rotations of the developing roller 31, a cumulative
number of pages printed using the developing roller 31, and
a cumulative number of dots. The cumulative number of
rotations of the developing roller 31 is calculated by incre-
menting or decrementing a rotation number for the single
toner cartridge 30 identified by the toner ID each time the
toner cartridge 30 performs a print job. The cumulative
number of pages printed using the developing roller 31 is
calculated by incrementing or decrementing a printed page
number for the single toner cartridge 30 identified by the
toner ID each time the toner cartridge 30 performs a print
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job. The cumulative number of dots formed using the
developing roller 31 is calculated by incrementing or dec-
rementing a dot number for the single toner cartridge 30
identified by the toner ID each time the toner cartridge 30
performs a print job. Instead of the cumulative number of
dots, the toner memory 32 may store information indicating
the residual quantity of toner accommodated in the casing
33.

[0070] The toner type information indicates the type of the
toner cartridge 30, and specifically is one of “subscribed”
and “normal.” Hereinafter, a toner cartridge 30 having the
toner type information “subscribed” will be called a “sub-
scribed toner cartridge 30,” and a toner cartridge 30 having
the toner type information “normal” will be called a “normal
toner cartridge 30.” As described later, the toner type infor-
mation is used for controlling usage of the toner cartridge 30
in the image forming apparatus 1.

[0071] The toner memory 32 may also store model of the
image forming apparatus, in which the toner cartridge 30 can
be used, specifications of the toner cartridge 30, information
indicating whether the toner cartridge 30 is a new product,
information indicating whether the toner cartridge 30 is a
genuine product, and the like.

[0072] The controller 51 permits normal toner cartridges
30 to be used in both the normal mode and the subscription
mode. That is, when the normal toner cartridges 30 are
mounted in the main casing 10 of the image forming
apparatus 1, the controller 51 can execute printing processes
whether the operating mode of the image forming apparatus
1 is set to the normal mode or the subscription mode.
However, the controller 51 prohibits printing processes with
subscribed toner cartridges 30 when the operating mode is
set to the normal mode but allows printing processes when
the operating mode is set to the subscription mode. Note that
the controller 51 may permit usage of subscribed toner
cartridges 30 in the normal mode under certain conditions
and need not always prevent the usage of subscribed toner
cartridges 30. For example, the controller 51 may display a
screen or the like on the display 55 prompting the user to
replace the subscribed toner cartridge 30 with a normal toner
cartridge 30 or may display a warning screen on the display
55 warning the user that use of the subscribed toner cartridge
30 is a breach of contract.

[0073] The apparatus body memory 513 is configured to
store drum information and toner information. Drum infor-
mation represents the drum cartridge 20 mounted in the
main casing 10 and specifically includes the drum ID, drum
life information, drum type information, drum history infor-
mation, on-order flag, and threshold information. The toner
information is information related to each toner cartridge 30
mounted in the main casing 10 and specifically includes the
toner ID, toner type information, and toner life information
for each toner cartridge 30.

[0074] The controller 51 stores various information read
from the drum memory 22 in the apparatus body memory
513 as the drum information. The controller 51 also stores
various information read from each toner memory 32 in the
apparatus body memory 513 as the toner information. The
controller 51 also updates this drum information and toner
information as needed. The controller 51 also updates the
various information stored in the corresponding drum
memory 22 and toner memories 32 based on the updated
drum information and toner information in the apparatus
body memory 513.
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[0075] <Practical Examples for the Image-Forming Sys-
tem>
[0076] FIG. 5 shows an agreement entering process S1

and an agreement canceling process S2 executed on the
image forming system 100 according to a first embodiment.
The agreement entering process S1 is performed when a
normal user is entering an agreement with a supplier and
includes a process for changing the operating mode of the
target image forming apparatus 1 in the image forming
system 100 from the normal mode to the subscription mode.
The agreement canceling process S2 is performed when a
contracted user is canceling an agreement and is a process
for changing the operating mode of the target image forming
apparatus 1 on the image forming system 100 from the
subscription mode to the normal mode. These processes will
be described next.

[0077] <Agreement Entering Process>

[0078] In the agreement entering process S1, the registra-
tion apparatus 8 first transmits an agreement request Rql to
the server 7 (agreement request transmission process S11).
The agreement request Rql may include information related
to the user wishing to enter an agreement (including the
user’s name, address, etc.), information about the agreement
such as the fee, information about payment, and device
information identifying the image forming apparatus 1 used
by the user (device ID). Note that it is not essential for the
registration apparatus 8 to perform the agreement request
transmission process. For example, the user may perform
prescribed operations on the image forming apparatus 1 in
order to have the image forming apparatus 1 transmit the
agreement request Rql to the server 7.

[0079] Based on the agreement request Rql received from
the registration apparatus 8, the server 7 transmits a modi-
fication order Rsl to the image forming apparatus 1 for
which the agreement was requested (modification order
transmission process S12). The modification order Rsl is a
command to the controller 51 provided in the target image
forming apparatus 1 ordering the controller 51 to set its
operating mode to the subscription mode. Upon receiving
the modification order Rs1, the controller 51 sets its oper-
ating mode to the subscription mode (operating mode setting
process S13). In the following description, an image forming
apparatus 1 whose controller 51 has the operating mode set
to the subscription mode will be called a “contracted image
forming apparatus 1.”

[0080] As will be described later, the subscription mode
includes two sub-operating modes: a low-cost subscription
mode and a high-cost subscription mode. The controller 51
executes different control concerning use life of the drum
cartridge 20 during its remaining life depending on what
sub-operating mode has been set. Specific details of this
control will be described later. Here, the sub-operating mode
is set to the low-cost subscription mode when the user enters
an agreement having a lower fee (lower cost) than the fee for
the high-cost subscription mode.

[0081] <Agreement Canceling Process>

[0082] In the agreement canceling process S2, the regis-
tration apparatus 8 first transmits a cancel request Rq2 to the
server 7 (cancel request transmission process S21). The
cancel request Rq2 may include information related to the
user desiring to cancel the agreement. Note that it is not
essential for the registration apparatus 8 to perform the
cancel request transmission process. For example, the user
may perform a prescribed operation on the image forming
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apparatus 1 to have the image forming apparatus 1 transmit
the cancel request Rq2 to the server 7.

[0083] Based on the cancel request Rq2 received from the
registration apparatus 8, the server 7 transmits a modifica-
tion order Rs2 to the image forming apparatus 1 for which
the cancelation was requested (modification order transmis-
sion process S22). The modification order Rs2 is a command
for the controller 51 provided in the target image forming
apparatus 1 ordering the controller 51 to set its operating
mode to the normal mode. Upon receiving the modification
order Rs2, the controller 51 sets its operating mode to the
normal mode (operating mode setting process S23). Here-
inafter, an image forming apparatus 1 whose controller 51
has its operating mode set to the normal mode will be called
a “normal image forming apparatus 1.”

[0084] FIG. 6 is a flowchart illustrating steps in a drum
checking process executed when the drum cartridge 20 is
replaced in the image forming apparatus 1. The steps in FIG.
6 are executed by the controller 51 of the image forming
apparatus 1 unless otherwise noted.

[0085] In S31 of FIG. 6 the controller 51 of the image
forming apparatus 1 executes a replacement determination
process. The replacement determination process serves to
determine whether the drum cartridge 20 was replaced.
Specifically, when the power to the image forming apparatus
1 was switched from off to on, or when the cover sensor 12
detects that the cover 11 was moved from the open position
to the closed position, the controller 51 compares the drum
ID of the drum cartridge 20 presently mounted in the main
casing 10 to the drum ID previously stored in the apparatus
body memory 513. The controller 51 determines that the
drum cartridge 20 was not replaced when the drum IDs
match (S31: NO) and that the drum cartridge 20 was
replaced when the drum IDs do not match (S31: YES).
[0086] When the controller 51 determines in S31 that the
drum cartridge 20 was replaced, in S32 the controller 51
executes a drum information latch process. In the drum
information latch process, the controller 51 reads various
information stored in the drum memory 22 and writes this
information to the apparatus body memory 513. With this
structure, when the drum cartridge 20 is replaced, the
controller 51 can retrieve the drum information of the drum
cartridge 20 currently attached to the main casing 10.
[0087] FIG. 7 shows more detailed steps in the drum
information latch process of S32. In S41 of FIG. 7, the
controller 51 performs a read/write process to read and write
drum life information. In S42 the controller 51 performs a
read/write process to read and write drum type information.
In S43 the controller 51 performs a read/write process to
read and write drum history information. In S44 the con-
troller 51 performs a read/write process to read and write the
on-order flag. In S45 the controller 51 performs a read/write
process to read and write threshold information.

[0088] In the read/write process of S41, the controller 51
stores the cumulative printed page number and cumulative
drum rotation number representing the drum life information
read from the drum memory 22 in the apparatus body
memory 513 as drum information. Further, in S43 the
controller 51 stores the pre-discharge detection count and
discharge detection count representing the drum history
information read from the drum memory 22 in the apparatus
body memory 513 as drum information.

[0089] Returning to FIG. 6, after completing the drum
information latch process in S32, in S33 the controller 51
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executes a process to determine extendibility. In this pro-
cess, the controller 51 references the drum type information
for the drum cartridge 20 to determine whether the life of the
drum cartridge 20 can be extended. Based on the determi-
nation results in S33, the controller 51 executes one of a
process in S34 to allow extended use, a process in S35 to
restrict extended use, or an error process in S36.

[0090] FIG. 8 is a table showing details of control stipu-
lated for drum cartridges 20 based on the operating mode of
the image forming apparatus 1 and the drum type informa-
tion. The controller 51 selectively executes one of the
process to allow extended use and the process to restrict
extended use based on the operating mode that has been set
for the controller 51 and the drum type information stored in
the drum memory 22.

[0091] Specifically, control to allow extended use enables
the user to continue using the drum cartridge 20 even after
the drum cartridge 20 has exceeded the remaining life
indicated by the drum life information stored in the appa-
ratus body memory 513, that is, even after the drum car-
tridge 20 has reached the end of the operational life. The user
can use the drum cartridge 20 for a period of time longer
than the operational life of the cartridge 20. Further, the
control to restrict extended use prevents the user to continue
using the drum cartridge 20 when the drum cartridge 20 has
exceeded the remaining life indicated in the drum life
information stored in the apparatus body memory 513, that
is, when the drum cartridge 20 has reached the end of the
operational life. It is possible to prevent a decline in image
quality.

[0092] As shown in FIG. 8, the controller 51 performs
control to allow extended use of a normal drum cartridge 20
regardless of the operating mode. However, for a low-cost
drum cartridge 20, the controller 51 performs control to
allow extended use when the operating mode is set to the
low-cost subscription mode but performs control to restrict
extended use when the operating mode is set to the high-cost
subscription mode. With this structure, in the high-cost
subscription mode, it is possible to prevent a decline in
image quality. Further, because the low-cost drum cartridge
20 is less expensive than the normal drum cartridge 20, the
low-cost drum cartridge 20 can be used inexpensively as a
subscribed drum cartridge until the low-cost drum cartridge
20 has exceeded its life. Still further, it is possible to prevent
a decline in image quality due to using the low-cost drum
cartridge 20 with low durability after the low-cost drum
cartridge 20 has reached its operational life.

[0093] Note that the controller 51 prevents use of a
low-cost drum cartridge 20 when the image forming appa-
ratus 1 is set to the normal mode, thereby restricting usage
of low-cost drum cartridges 20 to the contracted user.
[0094] When the operating mode is the high-cost subscrip-
tion mode, “normal drum” of the drum type information
corresponds to “allowance information”. “low-cost drum” of
the drum type information corresponds to “restriction infor-
mation”. Here, “allowance information” indicates that usage
of the drum cartridge 20 can be continued after the drum
cartridge exceeds its remaining life, while “restriction infor-
mation” indicates that usage of the drum cartridge 20 is
restricted continued after the drum cartridge exceeds its
remaining life.

[0095] The process to allow extended use in S34 and the
process to restrict extended use in S35 of FIG. 6 include a
process for storing an extendible flag in the apparatus body
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memory 513 indicating whether extended use is allowed or
restricted. More specifically, the process to allow extended
use in S34 includes a process for storing an extendible flag
in the apparatus body memory 513 indicating that the
extended use is allowed. The process to restrict extended use
in S35 includes a process for storing an extendible flag in the
apparatus body memory 513 indicating that the extended use
is restricted. Further, the error process in S36 includes a
process for storing a prohibited flag in the apparatus body
memory 513 indicating that use of the drum cartridge 20 is
prohibited. The error process may also include a process for
displaying a prescribed screen on the display 55 requesting
that the user should replace the low-cost drum cartridge 20
mounted in the main casing 10 with a suitable normal drum
cartridge 20. After completing the error process in S36, the
controller 51 ends the discharge checking process.

[0096] On the other hand, if the controller 51 executes one
of the process to allow extended use in S34 and the process
to restrict extended use in S35, in S37 the controller 51
executes a drum life checking process. The controller 51
executes the drum life checking process of S37 to check the
drum history information and drum life information, which
were stored in the apparatus body memory 513 in the drum
information latch process of S32.

[0097] FIG. 9 illustrates steps in the drum life checking
process of S37 shown in FIG. 6. In S51 at the beginning of
the drum life checking process, the controller 51 performs a
determination process to determine whether the drum car-
tridge 20 has reached a state in which replacement is
necessary (hereinafter called a “replacement needed state”)
based on the drum history information stored in the appa-
ratus body memory 513. Specifically, in S51 the controller
51 determines whether the pre-discharge detection count
indicated in the drum history information exceeds a thresh-
old T1E representing a replacement needed state and
whether the discharge detection count indicated in the drum
history information exceeds a threshold T2E representing a
replacement needed state. Note that in S51 the controller 51
should at least determine whether the discharge detection
count exceeds the threshold T2E. Alternatively, the control-
ler 51 may determine in S51 whether the pre-discharge
detection count exceeds the threshold T1E or whether the
discharge detection count exceeds the threshold T2E.

[0098] Ifthe controller 51 determines in S51 that either the
pre-discharge detection count exceeds the threshold T1E or
the discharge detection count exceeds the threshold T2E
(S51: YES), the controller 51 determines that the drum
cartridge 20 is in a replacement needed state and advances
to S53 described below. Note that the controller 51 may also
measure the voltage value of the charging wire 231 after
determining in S51 that the discharge detection count
exceeds the threshold T2E. In this case, the controller 51
may execute the display process in S53 when determining
that the voltage value measured for the charging wire 231 is
lower than a prescribed voltage value (or that the measured
voltage value is an abnormal value). If the controller 51
determines in S51 that the pre-discharge detection count
does not exceed the threshold T1E and the discharge detec-
tion count does not exceed the threshold T2E (S51: NO), the
controller 51 executes the determination process in S52.

[0099] In S52 the controller 51 determines whether the
drum cartridge 20 is in a replacement needed state based on
the drum life information stored in the apparatus body
memory 513. Specifically, in S52 the controller 51 deter-
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mines whether the cumulative printed page number in the
drum life information exceeds a threshold T3E representing
a replacement needed state and whether the cumulative
drum rotation number in the drum life information exceeds
a threshold T4E representing a replacement needed state. If
the controller 51 determines in S52 that the cumulative
printed page number exceeds the threshold T3E or that the
cumulative drum rotation number exceeds the threshold T4E
(S52: YES), the controller 51 executes the display process in
S53. However, if the controller 51 determines in S52 that the
cumulative printed page number does not exceed the thresh-
old T3E and that the cumulative drum rotation number does
not exceed the threshold T4E (S52: NO), the controller 51
executes the determination process of S56.

[0100] In the display process of S53, the controller 51
displays a screen on the display 55 prompting the user to
replace the drum cartridge 20. For example, the screen may
include the text “Replace Drum.” After completing the
display process, in S54 the controller 51 executes an extend-
ible determination process to determine whether extended
usage of the drum cartridge 20 is allowed. That is, if control
to allow extended use was performed through the process in
S34 (see FIG. 6; S54: YES), the controller 51 ends the drum
life checking process. However, if control to restrict
extended use was performed in S35 of FIG. 6 (S54: NO), in
S55 the controller 51 executes an error process. The error
process includes a process to display a prescribed error
message on the display 55 (for example, “Drum Unusable™)
and a process to prohibit use of the drum cartridge 20. Note
that in the error process of S55 the controller 51 need not
prohibit use of the drum cartridge 20 but may continue to
allow use under specific conditions. In this way, the con-
troller 50 can perform control to allow or limit the extended
use of the drum cartridge 20 when the drum cartridge 20 has
exceeded the remaining life. Further, the controller 50 can
notify to the user that the drum cartridge should be replaced
via the display 55. Still further, when the drum cartridge 20
has reached a state in which the drum cartridge 20 should be
replaced, the drum cartridge 20 is prohibited from being
used. Accordingly, a decline in image quality can be sup-
pressed.

[0101] In S56 the controller 51 determines whether the
drum cartridge 20 has reached a state in which a new drum
cartridge 20 must be ordered based on the drum life infor-
mation. Hereinafter, this state of the drum cartridge 20 will
be called an “order needed state.” The order needed state is
a state prior to the replacement needed state, and is a state
in which a new drum cartridge should be ordered. The order
needed state is a state in which the remaining life of the drum
cartridge 20 has become low or in which the occurrence of
a malfunction or other problem is likely.

[0102] Specifically, in S56 the controller 51 determines
whether the cumulative printed page number in the drum life
information exceeds a prescribed threshold T3 representing
an order needed state and whether the cumulative drum
rotation number in the drum life information exceeds a
threshold T4 representing an order needed state. If either the
cumulative printed page number exceeds the threshold T3 or
the cumulative drum rotation number exceeds the threshold
T4 (S56: YES), the controller 51 advances to the display
process in S57. However, if the controller 51 determines that
the cumulative printed page number does not exceed the
threshold T3 and that the cumulative drum rotation number
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does not exceed the threshold T4 (S56: NO), the controller
51 ends the drum life checking process.

[0103] In S57 the controller 51 displays a screen on the
controller 51 indicating that the drum cartridge 20 is in an
order needed state (for example, a screen that includes the
text “Drum End Soon”). After completing the display pro-
cess of S57, the controller 51 ends the drum life checking
process.

[0104] Returning to FIG. 6, after completing the drum life
checking process of S37, in S38 the controller 51 executes
a process to wait for operation requests. Specifically, the S38
is a process of placing the image forming apparatus 1 in a
“Ready” state (waiting for operation request). That is, the
controller 51 places the image forming apparatus 1 in the
ready state to put the image forming apparatus 1 on standby.
[0105] FIG. 10 illustrates steps in a first periodic process
executed on the image forming apparatus 1. The controller
51 executes the first periodic process at regular intervals or
each time a prescribed event occurs. The first periodic
process is performed to update the drum life information
stored in the drum memory 22. In S61 at the beginning of the
first periodic process, the controller 51 executes an update
determination process. The update determination process is
performed to determine whether the drum life information
stored in the apparatus body memory 513 (and specifically,
the cumulative printed page number and cumulative drum
rotation number) were updated. That is, the controller 51
compares the drum life information stored in the apparatus
body memory 513 to the drum life information stored in the
drum memory 22 and determines that the drum life infor-
mation in the apparatus body memory 513 was updated
when the information is different.

[0106] Ifthe controller 51 determines that drum life infor-
mation was not updated (S61: NO), the controller 51 ends
the first periodic process. However, if the controller 51
determines that the drum life information was updated (S61:
YES), in S62 the controller 51 writes the drum life infor-
mation in the apparatus body memory 513 to the drum
memory 22. Upon completing the writing process in S62,
the controller 51 executes the drum life checking process of
S37 (see FIG. 9). Upon completing the drum life checking
process in S37, the controller 51 ends the first periodic
process.

[0107] FIG. 11 illustrates steps in a second periodic pro-
cess executed on the image forming apparatus 1 when the
image forming apparatus 1 is operating in the subscription
mode. The controller 51 executes the second periodic pro-
cess at regular intervals or each time a prescribed event
occurs. The second periodic process is performed to order a
new drum cartridge 20.

[0108] In S71 at the beginning of the second periodic
process, the controller 51 determines whether a condition
that a new drum cartridge 20 has not yet been ordered is
satisfied. The controller 51 makes this determination based
on the on-order flag stored in the apparatus body memory
513. If the controller 51 determines in S71 that the condition
that a new drum cartridge 20 has not been ordered is satisfied
(S71: YES), the controller 51 advances to S72. However, if
the controller 51 determines that the condition that a new
drum cartridge 20 has been ordered is not satisfied (S71:
NO), the controller 51 ends the second periodic process.
[0109] In S72 the controller 51 determines whether the
drum cartridge 20 is in an order needed state based on the
pre-discharge detection count in the drum history informa-
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tion stored in the apparatus body memory 513. Specifically,
the controller 51 determines whether the pre-discharge
detection count exceeds a threshold T1 representing an order
needed state. If the controller 51 determines in S72 that the
pre-discharge detection count exceeds the threshold T1
(S72: YES), the controller 51 executes an order information
transmission process in S75 described below. However, if
the controller 51 determines in S72 that the pre-discharge
detection count does not exceed the threshold T1 (S72: NO),
the controller 51 advances to S73.

[0110] In S73 the controller 51 determines whether the
drum cartridge 20 is in an order needed state based on the
discharge detection count specified in the drum history
information stored in the apparatus body memory 513.
Specifically, in S73 the controller 51 determines whether the
discharge detection count exceeds a threshold T2 represent-
ing an order needed state. If the controller 51 determines in
S73 that the discharge detection count exceeds the threshold
T2 (S73: YES), the controller 51 executes the order infor-
mation transmission process in S75 described below. How-
ever, if the controller 51 determines in S73 that the discharge
detection count does not exceed the threshold T2 (S73: NO),
the controller 51 advances to S74.

[0111] In S74 the controller 51 determines whether the
drum cartridge 20 is in an order needed state based on the
drum life information stored in the apparatus body memory
513. Specifically, the controller 51 determines in S74
whether the cumulative printed page number exceeds the
threshold T3 representing an order needed state and whether
the cumulative drum rotation number exceeds the threshold
T4 representing an order needed state. If the controller 51
determines in S74 that at least one of the cumulative printed
page number and cumulative drum rotation number exceeds
the corresponding thresholds T3 and T4 (S74: YES), the
controller 51 executes the order information transmission
process of S75. However, if the controller 51 determines in
S74 that neither the cumulative printed page number nor the
cumulative drum rotation number exceeds their correspond-
ing thresholds T3 and T4 (S74: NO), the controller 51 ends
the second periodic process.

[0112] In S75 the controller 51 transmits order information
to the server 7 to order a new drum cartridge 20. The order
information may include information indicating that a new
drum cartridge 20 is required, and device information for the
image forming apparatus 1, for example. When the server 7
receives order information, the server 7 transmits the order
information to a server 9 provided by a shipping company
(order process S751), as shown in FIG. 5. Specifically, the
order information includes such information as the name,
address, and the like of the contracted user associated with
the order information, and information indicating the type of
the new drum cartridge 20 (a normal drum or low-cost
drum). The shipping company then ships a new drum
cartridge 20 to the contracted user listed in the order
information (shipping process S752). Through this process,
a contracted user can receive a new drum cartridge 20 before
the drum cartridge 20 currently mounted in the main casing
10 reaches the replacement needed state. In this manner, a
new drum cartridge 20 can be shipped to the user at an
appropriate timing.

[0113] The order information transmission process of S75
may also include an approval determination process in
which the controller 51 determines whether the transmission
of order information has been authorized. Specifically, the
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controller 51 may display a screen on the controller 51
requesting approval to transmit order information and
prompting the user to input such approval. Subsequently, the
controller 51 may determine that approval was received
when prescribed input was received from the user. The
controller 51 then transmits the order information if the
controller 51 determines in the approval determination pro-
cess that approval was granted. Through this process, the
controller 51 can be prevented from automatically transmit-
ting order information to the server 7 without the user’s
approval.

[0114] After completing the transmission process in S75,
in S76 the controller 51 executes an on-order flag process to
store an on-order flag in the apparatus body memory 513 and
the drum memory 22. Subsequently, the controller 51 ends
the second periodic process.

[0115] In acase where the pre-discharge detection count is
a parameter that is incremented, the threshold T1 is a smaller
value than the threshold T1E. However, the pre-discharge
detection count may be a parameter that is decremented. In
this case, the threshold T1 would be a larger value than the
threshold T1E. Such relationships are also true between the
discharge detection count and thresholds T2 and T2E, the
cumulative printed page number and thresholds T3 and T3E,
and the cumulative drum rotation number and thresholds T4
and T4E.

[0116] FIG. 12 illustrates steps in a discharge checking
process executed on the image forming apparatus 1. In S81
at the beginning of the discharge checking process, the
controller 51 determines whether application of a bias to the
charger 23 was started. The controller 51 repeats this process
while a bias is not being applied (581: NO). When the
controller 51 determines that bias application to the charger
23 was initiated (581: YES), the controller 51 executes a
pre-discharge determination process in S82. In this process,
the controller 51 determines whether the voltage value
applied across the charging wire 231 while the prescribed
bias is being applied to the charger 23 is greater than or equal
to a prescribed threshold. If the controller 51 determines that
the voltage value of the charging wire 231 exceeds the
prescribed threshold (S82: YES), the controller 51 deter-
mines that a pre-discharge abnormality has occurred and in
S83 halts the bias being applied to the charger 23. After
halting application of the bias to the charger 23, in S84 the
controller 51 increments the pre-discharge detection count in
the drum history information stored in the apparatus body
memory 513. In S85 the controller 51 executes a pre-
discharge detection error process. In this process, the con-
troller 51 display a screen on the display 55 prompting the
user to clean the charging wire 231. After completing the
error process of S85, the controller 51 ends the discharge
checking process.

[0117] However, if the controller 51 determines in S82
that no pre-discharge abnormality occurred (S82: NO), in
S86 the controller 51 performs a discharge determination
process. In this process, the controller 51 determines
whether the detector 17 detected an overcurrent while the
prescribed bias is being applied to the charger 23. If the
controller 51 determines that detector 17 did not detect an
overcurrent (S86: NO), the controller 51 returns to S81
described above. If the controller 51 determines that the
detector 17 detected an overcurrent (S86: YES), the con-
troller 51 determines that a discharge abnormality occurred
and in S87 halts the bias application to the charger 23. After
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halting the bias application, in S88 the controller 51 incre-
ments the discharge detection count in the drum history
information stored in the apparatus body memory 513. In
S89 the controller 51 executes a discharge detection error
process. In this process, the controller 51 displays a screen
on the display 55 prompting the user to clean the charging
wire 231. After completing the discharge detection error
process of S89, the controller 51 ends the discharge check-
ing process.

[0118] The pre-discharge determination process of S82
and the discharge determination process of S86 are
examples of the abnormality determination process for
determining whether an abnormality was detected in a
replaceable part (the drum cartridge 20 in this case).
[0119] FIG. 13 illustrates steps in a toner checking process
executed when a toner cartridge 30 is replaced in the image
forming apparatus 1. Unless otherwise specified, each step
in FIG. 13 is executed by the controller 51 of the image
forming apparatus 1.

[0120] In S91 at the beginning of the toner checking
process, the controller 51 executes a process to determine
whether a toner cartridge 30 has been replaced. Specifically,
when the power to the image forming apparatus 1 was
switched from off to on or when the cover sensor 12 detected
that the cover 11 was moved from the open position to the
closed position, the controller 51 compares the toner ID of
each toner cartridge 30 to the corresponding toner ID
currently stored in the apparatus body memory 513. The
controller 51 determines that a toner cartridge 30 was not
replaced when the toner IDs match (S91: NO) and deter-
mines that a toner cartridge 30 was replaced if any of the
corresponding toner IDs do not match (S91: YES).

[0121] If the controller 51 determines in S91 that a toner
cartridge 30 was replaced, in S92 the controller 51 executes
a toner information latch process. In this process, the con-
troller 51 reads the toner ID and toner life information stored
in the corresponding toner memory 32 and writes this
information to the apparatus body memory 513. The toner
information latch process of S92 is an example of the
process to store toner life information.

[0122] In S93 the controller 51 executes a toner life
checking process. This process includes a toner life deter-
mination process for determining whether the toner life
information exceeds a prescribed threshold. The prescribed
threshold may be a value representing the state of a toner
cartridge 30 that needs replacing, for example. If the con-
troller 51 determines that the toner life information does not
exceed the prescribed threshold, the controller 51 ends the
toner life checking process of S93 (and hence the toner
checking process of FIG. 13). However, if the controller 51
determines that the toner life information exceeds the pre-
scribed threshold, the controller 51 determines that the toner
cartridge 30 has reached the end of operational life and
performs a process to display a screen on the display 55
prompting the user to replace the toner cartridge 30, for
example.

2. Second Embodiment

[0123] Next, a second embodiment of the present inven-
tion will be described. In the following description, parts and
steps fulfilling the same functions as those described in the
first embodiment will be designated with the same reference
numbers and the same step numbers with an appended
alphabetic character to avoid duplication description.
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[0124] In the image forming system 100 according to the
first embodiment, the image forming apparatus 1 determines
whether the drum cartridge 20 is in an order needed state, as
described in FIG. 11. However, the controller 51 of a
contracted image forming apparatus 1 need not determine
whether the drum cartridge 20 is in an order needed state.
[0125] FIG. 14 illustrates steps in a first periodic process
executed on the contracted image forming apparatus 1
according to the second embodiment. The first periodic
process executed on the contracted image forming apparatus
1 according to the second embodiment is similar to the
process described in the first embodiment. However, after
the controller 51 completes the drum life checking process
in S37, the controller 51 executes a drum information
transmission process in S63. In this process, the controller
51 transmits drum information stored in the apparatus body
memory 513 to the server 7. In addition, the controller 51
transmits drum history information and device information
for the contracted image forming apparatus 1 to the server 7.
In other words, the controller 51 transmits the device infor-
mation and drum information to the server 7 in a correlated
state. After completing the drum information transmission
process of S63, the controller 51 ends the first periodic
process. Note that the process of S63 need not be executed
on a normal image forming apparatus 1. That is, when set to
the normal mode, the controller 51 executes the first periodic
process described in FIG. 10.

[0126] FIG. 15 illustrates steps in a second periodic pro-
cess executed on the server 7 according to the second
embodiment. The second periodic process shown in FIG. 15
is similar in part to the second periodic process described in
FIG. 11. However, the processes differ in that the second
periodic process in FIG. 11 is executed by the image forming
apparatus 1, while the second periodic process in FIG. 15 is
executed by the server 7.

[0127] In S70 the server 7 according to the second
embodiment determines whether drum information and
device information were received. The drum information
and device information are information that the image
forming apparatus 1 transmitted in S63 of FIG. 14. The
server 7 repeats the process in S70 while such information
has not been received (S70: NO). If the server 7 receives
drum information and device information (S70: YES), in
S71a the server 7 executes an order determination process.
In this process, the control unit 71 determines whether a
condition that a new drum cartridge 20 has not yet been
ordered based on the drum information received from the
image forming apparatus 1 is satisfied.

[0128] When the server 7 orders a new drum cartridge 20
in an on-order flag process described later in S76q, the
server 7 saves an on-order flag in the registration informa-
tion 731 in association with the corresponding drum ID.
Hence, in the order determination process of S71a, the
server 7 confirms whether an on-order flag has been saved
in the registration information 731 in association with the
drum ID in the received drum information. If the server 7
determines that the condition that a new drum cartridge 20
was ordered is satisfied (571a: NO), the server 7 ends the
second periodic process. However, if the server 7 determines
that a new drum cartridge 20 has not yet been ordered is not
satisfied (571a: YES), the server 7 advances to S72a.

[0129] Steps S72a, S73a, and S74a in the second periodic
process are performed to determine whether the drum car-
tridge 20 is in an order needed state and, except being
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executed by the server 7, are identical to steps S72, S73, and
S74 described in FIG. 11. In other words, the server 7
determines whether the pre-discharge detection count
exceeds the threshold T1 (S72a), whether the discharge
detection count exceeds the threshold T2 (S73a), and
whether the cumulative printed page number exceeds the
threshold T3 or the cumulative drum rotation number
exceeds the threshold T4 (S74a).

[0130] If the server 7 determines in one of steps S72a,
S73a, and S74a that the drum cartridge 20 is in an order
needed state (S72a: YES, S73a: YES), or S74a: YES), the
server 7 advances to S751 to perform the order process.
However, if the server 7 determines in S72a, S73a, and S74a
that the drum cartridge 20 is not in an order needed state
(S72a, S73a, and S74a: NO), the server 7 ends the second
periodic process.

[0131] As illustrated in FIG. 5, the server 7 transmits order
information to the server 9 of the shipping company in the
order process of S751. As shown in FIG. 5, the shipping
company ships a new drum cartridge 20 to the contracted
user specified in the order information received via the
server 9 (shipping process S752). Through this process, the
contracted user can receive a new drum cartridge 20 before
the drum cartridge 20 mounted in the contracted image
forming apparatus 1 reaches the replacement needed state.
[0132] Returning to FIG. 15, after completing the order
process in S751, the controller 51 executes the on-order flag
process in S76a. As described above, in this process the
server 7 saves an on-order flag in the registration informa-
tion 731 with the drum ID associated with the order.
[0133] In the second embodiment described above, the
controller 51 of the image forming apparatus 1 transmits
drum information to the server 7 in S63 of FIG. 14, and the
server 7 determines whether to order a new drum cartridge
20. Thus, drum information transmitted to the server 7 in
S63 is an example of order information for ordering a new
drum cartridge 20. Further, the drum information transmis-
sion process of S63 is an example of the transmission
process by which the controller 51 sends order information
to the server 7.

3. Third Embodiment

[0134] FIG. 16 is a table showing details of control
stipulated for drum cartridges based on the operating mode
of the image forming apparatus and the drum type informa-
tion according to a third embodiment. As shown in FIG. 16,
the image forming system 100 according to the third
embodiment performs the process to restrict extended use of
the drum cartridge 20 regardless of type of the drum
cartridge 20 when the operating mode of the controller 51 is
set to the high-cost subscription mode for the following
reason. Foreign matter may become deposited on the surface
of the photosensitive drums 21 when the drum cartridge 20
has been used for a long period of time, for example,
resulting in a decline in printing quality. Therefore, when the
controller 51 is set to a specific operating mode, such as the
high-cost subscription mode, the controller 51 performs the
process to restrict extended use of the drum cartridge 20 past
its expected lifespan, regardless of the type of drum car-
tridge 20, thereby preventing a decline in image quality
caused by deposited foreign matter or the like.

4. Fourth Embodiment

[0135] FIG. 17 illustrates steps in a drum life checking
process according to a fourth embodiment. The drum life
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checking process according to the fourth embodiment differs
from the process shown in FIG. 9 in that the determination
process of S50 is added before the determination process of
S51. In S50 the controller 51 determines whether the drum
cartridge 20 is in a check needed state based on the drum life
information. The check needed state is a state that occurs
earlier than the replacement needed state in which the
discharge history information must be checked.

[0136] In S50 the controller 51 determines whether the
cumulative printed page number in the drum life information
exceeds a prescribed threshold T31 representing a check
needed state and whether the cumulative drum rotation
number in the drum life information exceeds a threshold T41
representing a check needed state. Here, the prescribed
threshold T31 may be identical to the threshold T3 or T3E
representing an order needed state, and the threshold T41
may be identical to the threshold T4 or the T4E representing
an order needed state.

[0137] If the controller 51 determines in S50 that the
cumulative printed page number exceeds the prescribed
threshold T31 or that the cumulative drum rotation number
exceeds the threshold T41 (S50: YES), the controller 51
advances to S51 described in the first embodiment. How-
ever, if the controller 51 determines that the cumulative
printed page number does not exceed the prescribed thresh-
old T31 and that the cumulative drum rotation number does
not exceed the threshold T41 (S50: NO), the controller 51
skips S51 and advances to S52. Accordingly, the controller
51 may determine based on the life information for the drum
cartridge 20 whether to perform the determination in S51 for
checking the discharge history information.

5. Variations of the Embodiments

[0138] While the invention has been described in detail
with reference to specific embodiments thereof, it would be
apparent to those skilled in the art that many modifications
and variations may be made therein without departing from
the spirit of the invention, the scope of which is defined by
the attached claims.

[0139] For example, the charger 23 need not be a scoro-
tron-type charger but may be a charging roller or a charger
of another type.

[0140] As described with reference to FIG. 8, the control-
ler 51 can switch the type of control for controlling extended
usage of the drum cartridge 20 (and specifically control
allowing extended use and control restricting extended use)
based on the operating mode and the drum type information.
However, the controller 51 need not switch control for
extended use of the drum cartridge 20 based on the drum
type information. In this case, the controller 51 may switch
control of extended usage based solely on the operating
mode. Specifically, the controller 51 may perform control to
restrict extended use when the operating mode is set to the
subscription mode and to allow extended use when the
operating mode is set to the normal mode. Alternatively, the
controller 51 need not switch the control for extended usage
based on the operating mode. In this case, the controller 51
may switch control of extended usage based solely on the
drum type information.

[0141] The server 7 is an example of the communication
device, but the communication device is not limited to the
server 7 described in the embodiments. The communication
device may be a personal computer, smartphone, tablet
computer, or other information terminal. The controller 51
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of the image forming apparatus 1 may transmit order infor-
mation (including drum information and the like in the
second embodiment) to the information terminal. In this
case, the information terminal may transmit the order infor-
mation to the server 7. Further, e-mail may be used to
perform data communications among devices.

[0142] While the image forming apparatus 1 is configured
as a color printer in the embodiment and is provided with
toner cartridges 30 for a plurality of colors, the image
forming apparatus 1 may instead be a monochromatic
printer. In this case, the image forming apparatus is provided
with a drum cartridge having a single photosensitive drum
21 to correspond to the single toner cartridge 30.

[0143] Further, the drum cartridge 20 provided in a color
image forming apparatus need not be configured to retain all
four toner cartridges 30. FIG. 18 is a schematic diagram
showing an image forming apparatus la according to a
variation of the embodiment. The image forming apparatus
1a is provided with a main casing 10a. Four drum cartridges
20a are replaceably mounted in the main casing 10a. Each
drum cartridges 20a has one each of a photosensitive drum
21 and drum memory 22. A single toner cartridge 30 is
replaceably mounted in each drum cartridges 20a. The
image forming apparatus la may also be applied to the
image forming system 100 shown in FIG. 1.

[0144] Note that while the toner cartridge 30 is provided
with the developing roller 31 in the embodiment, the devel-
oping roller 31 may be provided in the drum cartridge 20
instead. Alternatively, a developing cartridge including the
developing roller 31 may be provided in addition to the toner
cartridge 30 without the developing roller and the drum
cartridge 20, configuring a three-cartridge system. In this
case, the developing cartridge is mountable in the drum
cartridge 20, and the toner cartridge 30 is mountable in the
drum cartridge 20.

[0145] In the embodiment, the drum cartridge 20 is
described as a replaceable part that can be mounted in the
main casing 10 and that is used together with the toner
cartridges 30 for image formation, but the replaceable part
is not limited to the drum cartridge 20. The replaceable part
may be the transfer unit 40 or the light source units, for
example.

[0146] While the description has been made in detail with
reference to the embodiments thereof, the description is
exemplary in all aspects and the present disclosure is not
limited thereto. It would be apparent to those skilled in the
art that many modifications and variations may be made
therein without departing from the spirit of the disclosure.
Further, parts and components appearing in the embodi-
ments and modifications may be suitably combined together
and omitted as long as any conflicting structure is avoidable.

What is claimed is:

1. An image forming apparatus comprising:

an apparatus body;

a toner cartridge detachably attachable to the apparatus
body;

a replaceable part detachably attachable to the apparatus
body and for use with the toner cartridge in an image
formation, the replaceable part including a replaceable
part memory storing therein extended-use allowance-
and-restriction information, the extended-use allow-
ance-and-restriction information indicating one of
allowance information and restriction information, the
extended use being defined as use of the replaceable
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part even after the replaceable part exceeds the remain-
ing life indicated by the life information stored in the
apparatus body memory, the allowance information
indicating that the extended use of the replaceable part
should be allowed, the restriction information indicat-
ing that the extended use of the replaceable part should
be restricted;

an apparatus body memory storing life information indi-

cating remaining life of the replaceable part attached to
the apparatus body; and

a controller configured to:

determine whether the extended-use allowance-and-
restriction information stored in the replaceable part
memory indicates the allowance information or the
restriction information;

in a case where the controller determines that the
extended-use allowance-and-restriction information
indicates the restriction information, restrict the
extended use of the replaceable part; and

in a case where the controller determines that the
extended-use allowance-and-restriction information
indicates the allowance information, allow the
extended use of the replaceable part.

2. The image forming apparatus according to claim 1,
wherein the replaceable part includes a drum cartridge
including a photosensitive drum.

3. The image forming apparatus according to claim 1,
wherein the replaceable part includes a transfer unit config-
ured to transfer toner deposited on a photosensitive drum to
a base material.

4. The image forming apparatus according to claim 1,
wherein the controller, whose operating mode is set to one
of a subscription mode and a normal mode, is configured to
perform processes in accordance with the set operating
mode.

5. The image forming apparatus according to claim 4,
wherein the toner cartridge comprises:

a casing accommodating toner therein; and

a toner memory storing therein toner type information

indicating one of a contracted toner cartridge and a
normal toner cartridge, and

wherein the controller is configured to perform restrict the

extended use of the toner cartridge in a case where the
operating mode is set to the normal mode and the toner
cartridge is a contracted toner cartridge.

6. The image forming apparatus according to claim 1,
wherein the replaceable part whose replaceable part memory
stores the extended-use allowance-and-restriction informa-
tion which indicates the restriction information is less
expensive than the replaceable part whose replaceable part
memory stores the extended-use allowance-and-restriction
information which indicates the allowance information.

7. The image forming apparatus according to claim 1,
wherein the replaceable part whose replaceable part memory
stores the extended-use allowance-and-restriction informa-
tion which indicates the restriction information is less
durable than the replaceable part whose replaceable part
memory stores the extended-use allowance-and-restriction
information which indicates the allowance information.

8. The image forming apparatus according to claim 1,
wherein the controller is further configured to:

update the life information stored in the apparatus body

memory in accordance with use of the replaceable part;
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determine whether the updated life information exceeds a
first threshold value, the first threshold value indicating
an end state of the replaceable part, in which the
replaceable part should be replaced;

in a case where the controller determines that the life
information exceeds the first threshold value and deter-
mines that the extended-use allowance-and-restriction
information indicates the restriction information,
restrict the extended use of the replaceable part; and

in a case where the controller determines that the life
information exceeds the first threshold value and deter-
mines that the extended-use allowance-and-restriction
information indicates the allowance information, allow
the extended use of the replaceable part.

9. The image forming apparatus according to claim 8,

further comprising a display configured to display images,
wherein, in a case where the controller determines that
extended-use allowance-and-restriction information
indicates restriction information, the controller is fur-
ther configured to display, on the display, an image
indicating that the replaceable part should be replaced,
and prohibit use of the replaceable part attached to the
apparatus body.
10. The image forming apparatus according to claim 1,
further comprising a communication interface configured to
be controlled and used by the controller to communicate
with a communication device via a network, wherein the
controller, whose operating mode is set to either one of a
subscription mode and a normal mode, in a case where the
operating mode is set to the subscription mode, controls the
communication interface to transmit order information to the
communication device to order a new replaceable part based
on the life information.
11. The image forming apparatus according to claim 10,
wherein the controller is further configured to:
in a case where the operating mode is set to the subscrip-
tion mode, determine whether the life information
exceeds a second threshold value, the second threshold
value indicating a near-end state, the replaceable part
reaching the near-end state before the replaceable part
reaches the end state; and
in a case where the controller determines that the life
information exceeds the second threshold value, con-
trol the communication interface to transmit the order
information to the communication device.
12. The image forming apparatus according to claim 1,
wherein the toner cartridge comprises a toner memory
storing toner life information indicating remaining life of the
toner cartridge,
wherein the controller is further configured to:
determine whether the toner cartridge is replaced;
in a case where the controller determines that the toner
cartridge is replaced, store, in the apparatus body
memory, the toner life information stored in the toner
memory; and

determine whether the toner life information exceeds a
predetermined threshold value.

13. An image forming system comprising:

an image forming apparatus; and

a communication device configured to communicate with
the image forming apparatus via a network,

the image forming apparatus comprising:
an apparatus body;
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a toner cartridge detachably attachable to the apparatus
body;
a replaceable part detachably attachable to the appara-
tus body and for use with the toner cartridge in an
image-formation, the replaceable part comprising a
replaceable part memory storing therein extended-
use allowance-and-restriction information, the
extended-use allowance-and-restriction information
indicating one of allowance information and restric-
tion information, the extended use being defined as
use of the replaceable part even after the replaceable
part exceeds the remaining life indicated by the life
information stored in the apparatus body memory,
the allowance information indicating that the
extended use of the replaceable part should be
allowed, the restriction information indicating that
the extended use of the replaceable part should be
restricted;
an apparatus body memory storing life information
indicating remaining life of the replaceable part
attached to the apparatus body;
a communication interface configured to be controlled
and used by the controller to communicate with the
communication device via the network; and
a controller configured to:
determine whether the extended-use allowance-and-
restriction information stored in the replaceable
part memory indicates the allowance information
or the restriction information;

in a case where the controller determines that the
extended-use allowance-and-restriction informa-
tion indicates the restriction information, restrict
an extended use of the replaceable part;

in a case where the controller determines that the
extended-use allowance-and-restriction informa-
tion indicates the allowance information, allow the
extended use of the replaceable part; and

in a case where the controller restricts the extended
use of the replaceable part, control the communi-
cation interface to transmit order information to
the communication device to order a new replace-
able part based on the life information.

14. A method for controlling an image forming apparatus,
the image forming apparatus comprising a toner cartridge
and a replaceable part for use with the toner cartridge in an
image-formation, extended-use allowance-and-restriction
information being previously assigned to the replaceable
part, the extended-use allowance-and-restriction informa-
tion indicating one of allowance information and restriction
information, the extended use being defined as use of the
replaceable part even after the replaceable part exceeds the
remaining life indicated by the life information stored in the
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apparatus body memory, the allowance information indicat-
ing that the extended use of the replaceable part should be
allowed, the restriction information indicating that the
extended use of the replaceable part should be restricted,
the method comprising:
storing, in an apparatus body memory, life information
indicating remaining life of the replaceable part
attached to the apparatus body;
according to the extended-use allowance-and-restric-
tion information, control the extended use of the
replaceable part;
in a case where the controller determines that the
extended-use allowance-and-restriction information
indicates the restriction information, restrict the
extended use of the replaceable part; and
in a case where the controller determines that the
extended-use allowance-and-restriction information
indicates the allowance information, allow the
extended use of the replaceable part.

15. A non-transitory storage medium storing a set of
program instructions installed on and executed by a com-
puter for controlling an image forming apparatus, the image
forming apparatus comprising a toner cartridge and a
replaceable part for use with the toner cartridge in an
image-formation, extended-use allowance-and restriction
information being previously assigned to the replaceable
part, the extended-use allowance-and-restriction informa-
tion indicates one of allowance information and restriction
information, the extended use being defined as use of the
replaceable part even after the replaceable part exceeds the
remaining life indicated by the life information stored in the
apparatus body memory, the allowance information indicat-
ing that the extended use of the replaceable part should be
allowed, the restriction information indicating that the
extended use of the replaceable part should be restricted,

the set of program instructions comprising:

storing, in an apparatus body memory, life information
indicating remaining life of the replaceable part
attached to the apparatus body;

according to the extended-use allowance-and-restric-
tion information, controlling the extended use of the
replaceable part;

in a case where the controller determines that the
extended-use allowance-and-restriction information
indicates the restriction information, restricting the
extended use of the replaceable part; and

in a case where the controller determines that the
extended-use allowance-and-restriction information
indicates the allowance information, allowing the
extended use of the replaceable part.
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