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(57) ABSTRACT 

An image forming apparatus includes an image forming 
mechanism for performing an image forming operation, a 
detachable process cartridge, a card inlet having a data input 
and output port, and a controlling mechanism. The process 
cartridge contains material used to make the image visible. 
The card inlet receives for electrical connection an elec 
tronic money integrated circuit card including an integrated 
circuit chip dedicated to an electronic money application. 
The controlling mechanism having an integrated circuit chip 
dedicated to the electronic money application controls the 
image forming operation and is capable of communicating 
for monetary information With the electronic money inte 
grated circuit card. 
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METHOD AND SYSTEM FOR INFORMATION 
CONTROL CAPABLE OF EFFECTIVELY 

PERFORMING AN AUTOMATIC PAYMENT FOR 
MAINTENANCE EXPENSES 

BACKGROUND 

[0001] 1. Field 

[0002] The present application relates to a method and 
system for information control, and more particularly to a 
method and system for information control that can effec 
tively perform an automatic payment for machine mainte 
nance expenses. 

[0003] 2. Background 

[0004] Many image forming devices, such as a laser 
printer, a copying machine, a facsimile machine, etc. are 
provided With a storage means for storing various kinds of 
job information mainly for maintenance purposes. The job 
information typically includes daily poWer-on hours, a 
cumulative number of prints performed, dates of installation 
relative to speci?c components requiring a periodic 
exchange such as toner, a photoconductive member, etc. 
Based on the job information, an image forming apparatus 
usually calculates a remaining life length of each speci?c 
component and determines if any one of the speci?c com 
ponents needs to be exchanged due to an end of its life. If 
the machine determines that a speci?c component needs to 
be exchanged, this Will be indicated to the user Who Will then 
take a necessary action; exchanging the component by the 
user alone or contacting a repair center to ask for service. 

[0005] Office equipment technology increasingly takes 
into account concerns for natural resource savings and 
recycling. Published Japanese Unexamined Patent Applica 
tion, No. 09-120249, relating to a recycling of a process 
cartridge used in an image forming apparatus is one 
example. This Application, No. 09-120249, describes an 
image forming apparatus Which includes a process cartridge 
having a storage for storing recycling information relative to 
the process cartridge. The process cartridge of this image 
forming apparatus further includes a connection connecting 
to the above storage, a detection for detecting the recycling 
information, and a poWer supply unit. The image forming 
apparatus attempts to appropriately indicate to the user When 
to carry out a recycling of the process cartridge. 

[0006] Recycling of the process cartridge involves pro 
curement of a neW process cartridge, shipping arrangement, 
user’s settlement of the fee for exchange, storage of the 
exchanged process cartridge until it is collected by a col 
lection company, etc, in addition to actually replacing the 
cartridge. As these processes are ongoing, the user may 
place an order for consumable items such as toner, Which 
Will also involve processes similar to the above. As a result, 
this may require a complex system for a control center to 
handle a plurality of customers of image forming appara 
tuses. 

SUMMARY 

[0007] The present application describes a novel image 
forming apparatus. In one example, a novel image forming 
apparatus includes an image forming mechanism, a process 
cartridge, a card inlet, and a controlling mechanism. The 
image forming mechanism is con?gured to perform an 
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image forming operation for forming an image on a record 
ing sheet. The process cartridge is con?gured to contain 
material used to visualiZe the image and is detachably 
installed in the apparatus. The card inlet is con?gured to 
receive an electronic money integrated circuit card. The card 
inlet includes a data input and output port for connecting the 
electronic money integrated circuit card When it is inserted 
in the card inlet, Wherein the above electronic money 
integrated circuit card includes an integrated circuit chip 
dedicated for an electronic money application. The control 
ling mechanism is con?gured to control the image forming 
operation performed by the image forming mechanism, 
includes an integrated circuit chip dedicated for the elec 
tronic money application, and is capable of communicating 
for monetary information With the electronic money inte 
grated circuit card via the data input and output ports. 

[0008] The present application further describes another 
novel image forming apparatus. In one example, another 
novel image forming apparatus includes an image forming 
mechanism, a process cartridge, and a controlling mecha 
nism. The image forming mechanism is con?gured to per 
form an image forming operation for forming an image on 
a recording sheet. The process cartridge is con?gured to 
contain material used to visualiZe the image and is detach 
ably installed in the apparatus. The above process cartridge 
includes an electronic money application unit Which 
includes an integrated circuit chip dedicated for an elec 
tronic money application. The controlling mechanism is 
con?gured to control the image forming operation per 
formed by the image forming mechanism and includes an 
integrated circuit chip dedicated for the electronic money 
application. The above controlling mechanism is capable of 
communicating for monetary information With the inte 
grated circuit chips dedicated for the electronic money 
application included in the process cartridge. 

[0009] The electronic money application unit of the pro 
cess cartridge may further include a data input and output 
port for electrically connecting to an electronic money 
integrated circuit card so that the electronic money applica 
tion unit communicates for the monetary information With 
the electronic money integrated circuit card. 

[0010] The monetary information handled by the elec 
tronic money application unit of the process cartridge may 
include property information for identifying the process 
cartridge. 
[0011] The property information included in the monetary 
information may include a part number, a manufacturing 
number, and a price of the process cartridge. 

[0012] The electronic money application unit of the pro 
cess cartridge may further include a battery for alloWing the 
electronic money application unit to communicate for the 
monetary information With the electronic money integrated 
circuit card via the data input and output ports. 

[0013] The above-described image forming apparatus may 
further include a communication mechanism con?gured to 
perform communication for the monetary information using 
the integrated circuit chip dedicated for the electronic money 
application With an external host computer located at a 
remote control center. 

[0014] The external host computer may store a data base 
holding history information for a plurality of image forming 
apparatuses. 
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[0015] The communication mechanism may perform the 
communications With the external host computer at each 
predetermined time of a day or on as-needed basis via a 
telephone netWork or via the Internet using Internet func 
tions of E-main or a ?le transfer protocol. 

[0016] The present application further describes a novel 
information control system. In one example, a novel infor 
mation control system includes an image forming apparatus 
and an external host computer. The image forming apparatus 
includes a control unit, a data input and output port, a 
process cartridge, a memory, and a ?rst communications 
mechanism. The control unit includes an integrated circuit 
chip dedicated for an electronic money application. The data 
input and output port is con?gured to exchange monetary 
information via the integrated circuit chip. The process 
cartridge includes an electronic money application unit 
including another integrated circuit chip dedicated for the 
electronic money application. The ?rst communication 
mechanism is con?gured to perform communications for the 
monetary information. The external host computer is located 
at a remote control center and includes a data base and a 
second communications mechanism. The data base stores 
history information for a plurality of image recording appa 
ratuses including the image forming apparatus. The second 
communications mechanism is con?gured to perform com 
munications for the monetary information. In the above 
described information control system, the image forming 
apparatus and the external host computer establish a com 
munication connection With a speci?c address predeter 
mined by the remote control center. The image forming 
apparatus generates con?guration information of the image 
forming apparatus, stores it in the memory, and sends it to 
the host computer through the communication connection. 
The host computer generates a certi?ed con?guration infor 
mation by adding a certi?cation code to the con?guration 
information sent from the image forming apparatus, stores it 
in the data base at the speci?c address, and sends the 
certi?ed con?guration information back to the image form 
ing apparatus. The image forming apparatus updates the 
con?guration information With the certi?ed con?guration 
information received from the host computer after veri?ca 
tion of it With the con?guration information stored in the 
memory. The image forming apparatus sends a request for 
communications for the monetary information With the 
certi?ed con?guration information. The host computer 
approves the request for communications for the monetary 
information requested by the image forming apparatus by 
verifying the certi?ed con?guration information sent from 
the image forming apparatus With the certi?ed con?guration 
information stored in the data base. 

[0017] The control unit may generate the con?guration 
information using the integrated circuit chips installed in the 
control unit and the process cartridge. 

[0018] The host computer may generate neW certi?ed 
con?guration information each time it approves the request 
for communications requested by the image forming appa 
ratus. In this case, the neW certi?ed con?guration informa 
tion generated is different from the one previously generated 
and the image forming apparatus updates the neWly gener 
ated certi?ed con?guration information after the communi 
cations for the monetary information is completed. 

[0019] The host computer may control the history infor 
mation of the image forming apparatus in association With 
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the neWly generated certi?ed con?guration application and 
afterWards accepts the request for communications When 
receiving it With the neWly generated certi?ed con?guration 
application from the image forming apparatus. 

[0020] The history information may include apparatus 
history information including a cumulative number of prints 
performed, a cumulative amount of consumable items con 
sumed, con?guration of optional equipment, and errors that 
have occurred. 

[0021] The history information may include customer 
history information including names of users and a cumu 
lative number of prints performed per each user. 

[0022] The present application further describes a novel 
information control method. One example, a novel informa 
tion control method includes the steps of providing, placing, 
placing, establishing, generating, storing, sending, creating, 
Writing, transferring, updating, transmitting, and approving. 
The providing step provides an image forming apparatus 
Which includes a control unit, a data input and output port, 
a process cartridge, a memory, and a ?rst communication 
mechanism. The control unit includes an integrated circuit 
chip dedicated for an electronic money application. The data 
input and output port is con?gured to exchange monetary 
information via the integrated circuit chip. The process 
cartridge includes an electronic money application unit 
including another integrated circuit chip dedicated for the 
electronic money application. The ?rst communication 
mechanism is con?gured to perform communications for the 
monetary information. The placing step places an external 
host computer located at a remote control center. Such a 
external host computer includes a data base and a second 
communications mechanism. The data base stores history 
information for a plurality of image recording apparatuses 
including the image forming apparatus. The second com 
munications mechanism is con?gured to perform commu 
nications for the monetary information. The establishing 
step establishes a communication connection betWeen the 
image forming apparatus and the external host computer 
establish With a speci?c address predetermined by the 
remote control center. The generating step generates con 
?guration information of the image forming apparatus. The 
storing step stores the con?guration information in the 
memory. The sending step sends the con?guration informa 
tion to the host computer through the communication con 
nection. The creating step creates a certi?ed con?guration 
information by adding a certi?cation code to the con?gu 
ration information sent from the image forming apparatus. 
The Writing step Writes the certi?ed con?guration informa 
tion in the data base at the speci?c address. The transferring 
step transfers the certi?ed con?guration information back to 
the image forming apparatus. The updating step updates the 
con?guration information stored in the memory With the 
certi?ed con?guration information received from the host 
computer after veri?cation With the con?guration informa 
tion stored in the memory. The transmitting step transmits a 
request for communications for the monetary information 
With the certi?ed con?guration information. The approving 
step approves the request for communications for the mon 
etary information transmitted from the image forming appa 
ratus by verifying the certi?ed con?guration information 
transferred from the image forming apparatus With the 
certi?ed con?guration information Written in the data base. 
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[0023] The generating step may generate the con?guration 
information using the integrated circuit chips mounted in the 
control unit and the process cartridge. 

[0024] The above-described information control method 
may further include steps of generating neW certi?ed con 
?guration information each time the approving step 
approves the request for communications transmitted from 
the image forming apparatus. In this case, the certi?ed 
con?guration information neWly generated is different from 
the one previously generated. Further, the above-described 
information control method may update the neWly generated 
certi?ed con?guration information after the communications 
for the monetary information is completed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Amore complete appreciation of the present appli 
cation and many of the attendant advantages thereof Will be 
readily obtained as the same becomes better understood by 
reference to the folloWing detailed description When con 
sidered in connection With the accompanying draWings, 
Wherein: 

[0026] FIG. 1 is a schematic block diagram of an image 
forming apparatus according to a preferred embodiment; 

[0027] FIG. 2 is a cross-sectional vieW of the image 
forming apparatus of FIG. 1; 

[0028] FIG. 3 is an illustration for shoWing an IC card 
inlet of the image forming apparatus of FIG. 1; 

[0029] FIG. 4 is an illustration for shoWing an IC card 
inlet of a process cartridge of the image forming apparatus 
of FIG. 1; 

[0030] FIG. 5 is a schematic block diagram of a monetary 
information control system according to a preferred embodi 
ment; 

[0031] FIG. 6 is a ?oWchart for explaining an exemplary 
procedure of an initial setting operation performed by the 
image forming apparatus of FIG. 1; 

[0032] FIG. 7 is an illustration for shoWing an example of 
the contents of a data base held in a host computer at a 
control center; 

[0033] FIG. 8 is a ?oWchart for explaining an exemplary 
authoriZation procedure When a request for communication 
is raised by the image forming apparatus of FIG. 1; 

[0034] FIG. 9 is a ?oWchart for explaining an exemplary 
procedure for authoriZing the communications When the 
image forming apparatus of FIG. 1 changes its con?gura 
tion; 
[0035] FIG. 10 is a ?oWchart for explaining an exemplary 
procedure of an automatic fee payment for image forming 
operations performed on the image forming apparatus of 
FIG. 1 using an electronic money IC card; and 

[0036] FIG. 11 is a ?oWchart for explaining an exemplary 
procedure of a control operation performed by the monetary 
information control system of FIG. 5 When a process 
cartridge is exchanged in the image forming apparatus of 
FIG. 1. 

[0037] FIG. 12 is a ?oWchart for explaining another 
exemplary procedure performed When the process cartridge 
need to be exchanged. 
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DETAILED DESCRIPTION 

[0038] In describing preferred embodiments illustrated in 
the draWings, speci?c terminology is employed for the sake 
of clarity. HoWever, the invention is not intended to be 
limited to the speci?c terminology so selected and it is to be 
understood that each speci?c element includes all technical 
equivalents Which operate in a similar manner. 

[0039] Referring noW to the draWings, Wherein like ref 
erence numeral designate identical or corresponding parts 
throughout the several vieWs, particularly to FIG. 1, a block 
diagram of an image forming apparatus 1 according to a 
preferred embodiment is described. The image forming 
apparatus 1 includes a data input/output port 1b, a control 
unit 2, a process cartridge 3, a communication unit 6, and an 
operation panel unit 7. In the folloWing description, the term 
“input/output” may be referred to as 1/0. 

[0040] The data input/output port 1b is con?gured to be 
connected to an electronic money IC (integrated circuit) card 
4 Which includes an electronic money IC (integrated circuit) 
chip 4a, a data input/output port 4b, a CPU (central pro 
cessing unit) 4c, and a memory 4d. The electronic money IC 
chip 4a handles electronic money information. In the fol 
loWing description, the term “electronic money” may be 
referred to as EM. 

[0041] The control unit 2 includes an electronic money IC 
(integrated circuit) chip 2a, a CPU (central processing unit) 
2c, a memory 2d, an optical unit 26, a driving unit 2f, a 
process unit 2g, and a ?xing unit 2h. The electronic money 
IC chip 2a handles electronic money information. The 
optical unit 26 controls laser light for forming a latent image 
on a photoconductive member in an image forming process 
of the image forming apparatus 1. The driving unit 2f 
controls a transfer of a recording sheet. The process unit 2g 
controls a process in Which the latent image formed With the 
optical unit 26 is developed With toner and is transferred 
onto the recording sheet. The ?xing unit 2f controls a ?xing 
process for ?xing the toner image on the recording sheet. 

[0042] The process cartridge 3 includes an electronic 
money unit 5 Which has a con?guration similar to that of the 
electronic money IC card, as shoWn in FIG. 1, and Which 
includes an electronic money IC (integrated circuit) chip 5a, 
a data input/output port 5b, a CPU (central processing unit) 
5c, and a memory 5d. The process cartridge 3 is con?gured 
to be detachable from the image forming apparatus 1. The 
electronic money IC chip 5a handles electronic money 
information. 

[0043] The communications unit 6 is connected to a 
communications netWork, such as a public sWitched tele 
phone netWork (PSTN), a local area netWork (LAN), a Wide 
area netWork (WAN), the Internet, etc., and performs data 
communications With a data terminal such as a PC (personal 
computer) through the communications netWork under the 
control of the CPU 2c of the control unit 2. The operation 
panel unit 7 includes various person-machine interface com 
ponents (not shoWn), such as an alphanumeric-key pad, an 
LCD (liquid crystal display), functions keys, etc., for 
exchanging commands and responses betWeen the operator 
and the CPU 2c. 

[0044] As illustrated in FIG. 2, the image forming appa 
ratus 1 includes an original reading section 9 at an upper part 
thereof and an electrophotographic image forming section 
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10 at a mid part thereof. In the original reading section 9, an 
original D is placed on an original input table 9a and is input 
by a pickup roller 9b into an original separation unit 9c 
Which is con?gured to separate the original D one by one 
With a feed roller and a reverse roller. The separated original 
D is transferred With a plurality of transfer rollers 9a' to an 
original reading sensor 11 Which reads the original D. After 
passing by the original reading sensor 11, the original D is 
further transferred and is ejected by an ejection roller 96 to 
an original ejection tray 9]”. 

[0045] The image forming section 10 uses an electropho 
tographic method and includes a photoconductive member 
12 and, around the photoconductive member 12, several 
components such as a charging unit 10a, a development unit 
10b, a transfer roller 17, a cleaning unit 10c included in the 
process cartridge 3. The photoconductive member 12 is 
arranged to be exposed to laser light L generated by a laser 
optical system unit 13 in accordance With image data. 

[0046] In the image forming process, a recording sheet P 
contained in a sheet cassette 14 is picked up by a feed roller 
14a and is transferred by a transfer roller 15 to a registration 
roller 16. The registration roller 16 transfers the recording 
sheet D to a nip portion formed betWeen the photoconduc 
tive member 12 and the transfer roller 17 in synchronism 
With the rotation of the photoconductive member 12, 
Wherein a latent image formed by an exposure With the laser 
light L is developed into a visible image With toner on the 
photoconductive member 12. The toner image formed on the 
photoconductive member 12 is then transferred onto the 
recording sheet P by the transfer roller 17. After that, the 
recording sheet P is transferred to a ?xing unit 18 Which 
?xes the toner image With heat and pressure using a heat 
roller 18a and a pressure roller 18b. The recording sheet P 
thus having the ?xed toner image thereon is further trans 
ferred to an ejection roller 10d and is ejected by the ejection 
roller 10d to a recording sheet ejection tray 106. 

[0047] The entire control of the image forming apparatus 
1 including a control of the above-described sequential 
operations performed by the original section 9 and the image 
forming section 10 is executed by an electric control system 
included in the control unit 2 containing various electric 
components such as a an electrical poWer supply (battery) 
and a plurality of integrated circuits. 

[0048] As shoWn in FIG. 3, the image forming apparatus 
1 includes an electronic money IC (integrated circuit) card 
inlet 1a for receiving the EM IC card 4. When the EM IC 
card 4 is inserted into the IC card inlet 1a, the data 
input/output port 4b (FIG. 1) is connected to the data 
input/output port 1b and data exchange therebetWeen is 
thereby made possible. 

[0049] Therefore, the thus-con?gured image forming 
apparatus 1 can exchange various kinds of information With 
the EM IC card 4 When the EM IC card 4 is inserted into the 
IC card inlet 1a of the image forming apparatus 1. For 
example, payment of a fee for exchanging a consumable 
item such as toner or a maintenance part requiring a periodic 
exchange, Which may be determined in accordance With a 
number of prints, for example, may be executed through the 
above card operation. 

[0050] Also, With the EM unit 5 provided to the process 
cartridge 3 (FIG. 1), the process cartridge 3 can handle the 
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monetary information and the payment of fee for the process 
cartridge 3 or other fees associated With a recycle Work 
related to the process cartridge 3. 

[0051] The data input/output port 1b (FIG. 1) may be 
combined With the data input/output port 5b and, in this case, 
the combined data input/output port 5b is positioned next to 
the EM IC card inlet 1a (FIG. 3). 

[0052] The EM IC card 4 may handle various kinds of 
monetary information including the information indicating 
an amount of money and various kinds of property infor 
mation such as an identi?cation for identifying an oWner of 
the EM IC card 4, etc. The EM unit 5 of the process cartridge 
3 handles various kinds of property information such as a 
part number or a type number for identifying the process 
cartridge 3, a manufacturing number, functional information 
such as a number of effective prints With the process 
cartridge 3, physical dimensions, etc., and price information 
representing a price of the process cartridge 3. When the 
process cartridge 3 is installed in the image forming appa 
ratus 1, the image forming apparatus 1 receives the above 
various kinds of information from the EM unit 5 of the 
process cartridge 3. With the information received from the 
EM unit 5, the image forming apparatus 1 can automatically 
proceed the payment of an expense of the process cartridge 
3 and suitably adjust the conditions for the image forming 
process. 

[0053] When the process cartridge 3 is removed from the 
image forming apparatus 1 at a time of the periodic 
exchange, the monetary information is stored in the EM unit 
5. In this case, the monetary information includes money 
information such as a recycle fee and so on and information 
for authoriZing an exchange of the money information, as 
Well as history information related to the process cartridge 3 
and to the user and information useful for the recycle Work. 

[0054] The process cartridge 3 removed from the image 
forming apparatus 1 is subjected to an exchange of the 
monetary information With the EM IC card 4. For this 
purpose, the process cartridge 3 has an IC (integrated circuit) 
card inlet 3a, as shoWn in FIG. 4, through Which the EM IC 
card 4 is inserted and the data input/output port 4b of the EM 
IC card 4 is connected to the data input/output port 5b. When 
the EM IC card 4 is connected to the process cartridge 3, the 
EM IC card 4 is ?rst checked if it is a proper card With the 
information for authoriZing an exchange of monetary infor 
mation. If the EM IC card 4 is proved as a proper card, the 
monetary information is exchanged. The EM unit 5 of the 
process cartridge 5 is provided With a backup battery 3b, as 
shoWn in FIG. 4, for storing the monetary information for a 
relatively long time period and performing the exchange of 
the various information, etc. This backup battery 3b may be 
charged during the time When it is installed in an operable 
condition in the image forming apparatus 1. 

[0055] The process cartridge 3 removed from the image 
forming apparatus 1 may be collected by a recycle company, 
for example, and, at the recycle company, the process 
cartridge 3 can be subjected to an exchange of the monetary 
information With an apparatus having a function similar to 
that of the EM IC card 4. The money information may be 
sent to a host computer of an accounting section of the 
recycle company so as to be used for invoicing, and the 
property information may be sent to a host computer of a 
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Work shop of that company so that a recycle Work may be 
conducted in accordance With the history information, for 
example. 

[0056] The communication unit 6 of the image forming 
apparatus 1 is con?gured to transmit and receive the mon 
etary information at a relatively high speed so that transac 
tion of monetary information can be quickly processed. With 
this feature, the image forming apparatus 1 can send the 
monetary information on an as-needed basis to, for example, 
a control center Which deals With the image forming appa 
ratuses at an one-by-one basis. Such a control center can 
collect the user information according to the property infor 
mation included in the monetary information, control an 
inventory of necessary parts and consumable items accord 
ing to the contents of the property information, and control 
a history of individual apparatus according to the property 
information representing the machine history, the machine 
con?guration, etc. 

[0057] The communication unit 6 performs the commu 
nications of the monetary information With the control 
center in response to a demand raised by the image forming 
apparatus 1. For eXample, the communication unit 6 per 
forms the communications When the image forming appa 
ratus 1 receives the monetary information from the EM IC 
card 4 and needs to perform the transaction of the monetary 
information. For another eXample, the communication unit 6 
performs the communications When the image forming 
apparatus 1 receives the monetary information from the 
process cartridge 3 after an eXchange of the process car 
tridge 3 at a periodic eXchange occasion. 

[0058] The image forming apparatus 1 may perform the 
above communications of the monetary information With the 
control center through the communication unit 6 during a 
time of a self-diagnostic test at a poWer-on time, during a 
speci?c time of a day When the image forming apparatus 1 
is less occupied With the image forming operation, or at a 
time immediately before the poWer of the image forming 
apparatus 1 is shut doWn. 

[0059] The image forming apparatus 1 may use various 
kinds of netWorks including the Internet for the communi 
cations With the communication unit 6. When the Internet is 
used, the image forming apparatus 1 uses E-mail or an FTP 
(?le transfer protocol) function. Thereby, the image forming 
apparatus 1 performs quick communications of the monetary 
information utiliZing various popular softWare products, 
Without a need of establishing a neW netWork system and 
softWare. 

[0060] Referring noW to FIG. 5, a control system of the 
monetary information according to a preferred embodiment 
is eXplained. A monetary information control system 100 
includes a control center 20 and a plurality of image forming 
apparatus Which are provided With a con?guration similar to 
that of the image forming apparatus 1 of FIG. 1 and 
communicate With the control center 20. For convenience 
sake, the image forming apparatus 1 is shoWn in FIG. 5 as 
a representative of the plurality of the image forming 
apparatus. 

[0061] AS shoWn in FIG. 5, the monetary information 
control system 100 includes a host computer 21 Which 
includes a data base 22 of history information and a com 
munication unit 26 for performing communication With the 
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communication unit 6 of the image forming apparatus 1 via 
a netWork 25. The data base 22 includes a plurality of history 
information sectors for the image forming apparatuses. Each 
sector stores history information of a speci?c image forming 
apparatus. For eXample, a sector labeled With the address 
ADR#005 stores the history information of the image form 
ing apparatus 1. 

[0062] In the monetary information control system 100, 
the image forming apparatus 1 is provided With a speci?c 
address, ADR #005, for eXample, as shoWn in FIG. 5, by the 
control center 20 When the image forming apparatus 1 is 
installed and a line connection for communications betWeen 
the image forming apparatus 1 and the host computer 21 is 
established With this speci?c address. When the line con 
nection is established using the address ADR#005 betWeen 
the image forming apparatus 1 and the host computer 21, the 
image forming apparatus 1 can read and Write history 
information relative to the address ADR#005 in the data 
base 22 of the host computer 21. 

[0063] As described above, the image forming apparatus 1 
is provided With information used in the process for obtain 
ing authoriZation of monetary information communications. 
Referring to FIG. 6, an eXemplary procedure of an initial 
setting operation performed by the image forming apparatus 
1 for authoriZation of monetary information communica 
tions is explained. 

[0064] In Step S1 of FIG. 6, the CPU 2c of the control unit 
2 in the image forming apparatus 1 reads and recogniZes a 
machine con?guration and an address ADR#005 provided 
by the control center 20 When poWer is supplied to the image 
forming apparatus 1 for the ?rst time after its installation. In 
Step S2, the CPU 2c generates con?guration information 
based on the machine con?guration. The con?guration infor 
mation is stored in the memory 2d. In Step S3, the CPU 2c 
instructs the communication unit 6 to connect to the host 
computer 21 using the address ADR#005. In Step S4, the 
CPU 2c sends the con?guration information to the host 
computer 21 via the communication units 6 and 26. 

[0065] In Step S5, the host computer 21 generates certi?ed 
con?guration information by adding an authoriZation code 
to the con?guration information received from the image 
forming apparatus 1. The authoriZation code is calculated by 
the host computer 21 based on speci?c rules determined by 
the control center 20. The certi?ed con?guration informa 
tion is stored in the data base 22 at an address assigned in 
association With the address ADR#005. FIG. 7 shoWs an 
eXample of the contents of the data base 22. In Step S6, the 
host computer 21 sends the certi?ed con?guration informa 
tion to the image forming apparatus 1. 

[0066] In Step S7, upon a receipt of the certi?ed con?gu 
ration information sent from the host computer 21, the CPU 
2c of the control unit 2 in the image forming apparatus 1 
veri?es the certi?ed con?guration information With the 
con?guration information stored in the memory 2d. In Step 
S8, the CPU 2c determines if the con?guration is properly 
veri?ed in Step S7. If the con?guration is not properly 
veri?ed in Step S7 and the determination result of Step S8 
is NO, the CPU 2c returns the process to Step S4 to repeat 
the above-described procedure until the con?guration is 
properly veri?ed. If the con?guration is properly veri?ed in 
Step S7 and the determination result of Step S8 is YES, the 
CPU 2c proceeds the process to Step S9 in Which the CPU 
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2c stores the certi?ed con?guration information into the 
memory 2d. Then, the CPU 2c ends the process. 

[0067] Referring to FIG. 8, an exemplary authorization 
procedure When a request for communication is raised by the 
image forming apparatus 1 is explained. In the monetary 
information control system 100, the image forming appara 
tus 1 raises a request for communication to exchange the 
monetary information and the history information When a 
payment transaction has occurred in the image forming 
apparatus 1, When the process cartridge 3 is exchanged, 
When the recycle Work is performed, and so on. In Step S10 
of FIG. 8, the CPU 2c generates a request for communica 
tion. In Step S11, the CPU 2c instructs the communication 
unit 6 to connect to the host computer 21 using the address 
ADR#005. In Step S12, the CPU 2c sends the certi?ed 
con?guration information stored in the memory 2a' to the 
host computer 21. 

[0068] In Step S13, the host computer 21 veri?es the 
certi?ed con?guration information sent from the image 
forming apparatus 1 With the information stored in the data 
base at the address ADR#005. In Step S14, the host com 
puter 21 determines if the certi?ed con?guration information 
is properly veri?ed. The host computer 21 sends authoriZa 
tion to the image forming apparatus 1 if the certi?ed 
con?guration information is properly veri?ed and the deter 
mination result of Step S14 is YES, or rejection if the 
certi?ed con?guration information is not properly veri?ed 
and the determination result of Step S14 is NO. In the case 
of rejection, the CPU 2c of the control unit 2 of the image 
forming apparatus 1 receives the rejection sent from the host 
computer 21 and displays a message indicating that the 
request for communication is rejected through the operation 
panel unit 7, in Step S17. Then, the process ends. 

[0069] In Step S15, the CPU 2c receives the authoriZation 
sent from the host computer 21. In Step S16, the CPU 2c 
starts the communications for exchanging the monetary 
information With the host computer 21. In Step S18, the host 
computer 21 checks if the communications for the monetary 
information With the image forming apparatus 1 is com 
pleted. The check of Step S18 forms a NO loop to return to 
Step S16 unless the check result becomes YES. 

[0070] If the communications With the image forming 
apparatus 1 is completed and the check result of Step S18 is 
YES, the host computer 21 generates neW certi?ed con?gu 
ration information by adding neW authoriZation code to the 
previous certi?ed con?guration information, in Step S19. In 
Step S20, the host computer 21 sends the neW certi?ed 
con?guration information to the image forming apparatus 1. 

[0071] In Step S21, the image forming apparatus 1 veri?es 
the neW certi?ed con?guration information sent from the 
host computer 21 With the certi?ed con?guration informa 
tion stored in the memory 2d. In Step S22, the CPU 2c 
determines if the neW certi?ed con?guration information is 
properly veri?ed in Step S21. If the neW certi?ed con?gu 
ration information is not properly veri?ed and the determi 
nation result of Step S22 is NO, the CPU 2c sends the 
certi?ed con?guration information to the host computer 21, 
in Step S23, and the process then returns to Step S19 to 
repeat the above-described operations until the neW certi?ed 
con?guration information is properly veri?ed. 

[0072] If the neW certi?ed con?guration information is 
properly veri?ed and the determination result of Step S22 is 
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YES, the CPU 2c updates the con?guration information With 
the neW certi?ed con?guration information in the memory 
2d, in Step S24. Then, the process ends. 

[0073] In this Way, the monetary information control sys 
tem 100 can alloW the host computer to properly identify an 
apparatus (i.e., the image forming apparatus 1) that requests 
communications for exchanging monetary information by 
executing revision and con?rmation of the certi?ed con?gu 
ration information given to the apparatus each time When the 
host computer receives such request. Thereby, the monetary 
information control system 100 can achieve a relatively high 
level information security. 

[0074] Referring to FIG. 9, an exemplary procedure for 
authoriZing communications When the image forming appa 
ratus 1 changes its con?guration is explained. In this case, an 
approval code for alloWing a con?guration change is pre 
de?ned and is prestored in the history information. 

[0075] In Step S25 of FIG. 9, the CPU 2c of the control 
unit 2 in the image forming apparatus 1 recogniZes the 
con?guration through the self-diagnostic at a poWer-on time. 
In Step S26, the CPU 2c generates con?guration information 
and temporarily stores it in the memory 2d. In Step S27, the 
CPU 2c checks if the generated con?guration information is 
identical to the previous con?guration information (previous 
certi?ed con?guration information). If the generated con 
?guration information is identical to the previous con?gu 
ration information and the check result of Step S27 is YES, 
the process ends. If the generated con?guration information 
is not identical to the previous con?guration information and 
the check result of Step S27 is NO, the process proceeds to 
Step S28 in Which the CPU 2c connect to the host computer 
21 With the address AR#005. In Step S29, the CPU 2c sends 
the previous certi?ed con?guration information to the host 
computer 21. In Step S30, the host computer 21 veri?es the 
con?guration information (previous certi?ed con?guration 
information) sent from the image forming apparatus 1 With 
the con?guration information (previous certi?ed con?gura 
tion information) stored in the data base at ADR#005. In 
Step S31, the host computer 21 determines if the above 
veri?cation is completed successfully. If the host computer 
21 fails in the above veri?cation and the check result of Step 
S31 is NO, the host computer 21 sends rejection to the image 
forming apparatus 1. In Step S32, the image forming appa 
ratus 1 receives the rejection of the communications and 
displays a message indicating that the request for commu 
nication is failed, through the operation panel unit 7. Then, 
the process ends. 

[0076] If the host computer 21 succeeds in executing the 
above veri?cation and the check result of Step S31 is YES, 
the host computer 21 sends authoriZation for the communi 
cations to the image forming apparatus 1. In Step S33, after 
the image forming apparatus 1 receives the authoriZation 
sent from the host computer 21, the prede?ned approval 
code is entered through the operation panel unit 7 by the 
operator and the CPU 2c sends it to the host computer 21. 
As an alternative to sending the approval code, the operator 
may send identi?cation information for identifying a speci?c 
card oWner registered in the EM IC card 4. Further, the 
operator may send the above identi?cation information With 
a prede?ned passWord for a con?guration change. 

[0077] In Step S34, the host computer 21 veri?es the 
approval code sent from the image forming apparatus 1 and 
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determines if the approval code is correct. If the approval 
code is incorrect and the determination result of Step S34 is 
NO, the process goes to Step S32 so as to send rejection of 
the communications to the image forming apparatus 1, as 
described above. If the approval code is correct and the 
determination result of Step S34 is YES, the host computer 
21 sends con?rmation of the approval code to the image 
forming apparatus 1. Then, in Step S35, upon a receipt of the 
acceptance sent from the host computer 21, the CPU 2c of 
the control unit 2 in the image forming apparatus 1 sends the 
neW con?guration information temporarily stored in the 
memory 2a' in Step S26 to the host computer 21. In Step S36, 
upon a receipt of the neW con?guration information sent 
from the image forming apparatus 1, the host computer 21 
generates neW certi?ed con?guration information by adding 
a neW certi?cation code to the neW con?guration informa 
tion received from the image forming apparatus 1 and stores 
it in the data base 22 at ADR#005. In Step S37, the host 
computer 21 sends the neW certi?ed con?guration informa 
tion to the image forming apparatus 1. 

[0078] In Step S38, upon a receipt of the neW certi?ed 
con?guration information sent from the host computer 21, 
the CPU 2c of the control unit 2 in the image forming 
apparatus 1 veri?es the con?guration information included 
in the neW certi?ed con?guration information sent from the 
host computer 21 With the neW con?guration information 
stored in the memory 2d. In Step S39, the CPU 2c deter 
mines if the above veri?cation is successfully completed. If 
the veri?cation is not successfully completed and the deter 
mination result of Step S39 is NO, the process returns to 
Step S35 to repeat the above-described procedure until the 
veri?cation is successfully completed. If the veri?cation is 
successfully completed and the determination result of Step 
S39 is YES, the CPU 2c updates the con?guration informa 
tion in the memory 2c With the neW certi?ed con?guration 
information sent from the host computer 21. 

[0079] In this Way, the monetary information control sys 
tem 100 can alloW an apparatus (i.e., the image forming 
apparatus 1) to change its con?guration and to implement 
such con?guration change to the data base of the host 
computer Without losing its relatively high level of infor 
mation security. Therefore, the monetary information con 
trol system 100 can reasonably safely be used even With the 
Internet, for eXample. 

[0080] Referring to FIG. 10, an exemplary procedure of 
an automatic fee payment for the image forming operations 
performed on the image forming apparatus 1 using the 
electronic money IC card 4 is explained. In this case, a fee 
for one operation of the image forming is prede?ned and the 
fee is paid from the EM IC card 4 to the image forming 
apparatus 1. 

[0081] In Step S41 of FIG. 10, the CPU 2c of the control 
unit 2 in the image forming apparatus 1 checks if the EM IC 
card 4 is inserted to the IC card inlet 1a of the image forming 
apparatus 1. The check of Step S41 forms a NO loop for 
holding the process until the EM IC card 4 is inserted. If the 
EM IC card 4 is inserted and the check result of Step S41, 
the CPU 2c receives the monetary information from the EM 
IC card 4, in Step S42. The monetary information includes 
a present amount of money remaining in the EM IC card 4, 
an oWner’s name for identifying a name of the oWner of the 
EM IC card 4, and so on. 
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[0082] In Step S43, the CPU 2c displays the present 
amount of money and the oWner’s name received from the 
EM IC card 4 through the operation panel unit 7. With this 
process, the operator can con?rm the contents of the EM IC 
card 4, such as the present amount of money, the card 
oWner’s name, etc. 

[0083] In Step S44, the CPU 2c instructs the EM IC card 
4 using the card oWner’s name to send the history of usage 
of the image forming apparatus 1. With this process, the 
various kinds of special services on the usage of the image 
forming apparatus 1 may be applied to the card oWner. For 
eXample, the fee for the image forming operation per record 
ing sheet may be discounted. As another eXample, certain 
conditions for the image forming operation, such as a sheet 
siZe, a sheet orientation, etc., may be preset for the user’s 
convenience. 

[0084] In Step S45, the CPU 2c checks if any input is 
made through the operation panel unit 7 by the user of the 
EM IC card 4. The check of Step S45 forms a NO loop for 
holding the process until an input is made. If the user gives 
a command through the operation panel unit 7 and the check 
result of Step S45 is YES, the CPU 2c further checks in Step 
S46 if the user has entered a cancel code for canceling the 
command input. If the user has put in a cancel code and the 
check result of Step S46 is YES, the CPU 2c displays a 
message indicating that the operation is canceled through the 
operation panel unit 7, in Step S47. Then, the process ends. 

[0085] If the user puts in another code (i.e., a con?rmation 
code) rather than a cancel code and the check result of Step 
S46 is NO, the process proceeds to Step S48. In Step S48, 
the CPU 2c displays the input command through the opera 
tion panel unit 7. Further, in Step S48, the CPU 2c calculates 
the fee to be charged for the image forming operations 
performed in accordance With the input command and the 
balance of the present amount of money remaining in the 
EM IC card 4 and the fee for the requested image forming 
operations. In the above calculations, if the user is applied 
With any discount described above, such a discount is taken 
into account. Further, in Step S48, the CPU 2c also displays 
the calculation result through the operation panel unit 7. 

[0086] In Step S49, the CPU 2c checks if the user has put 
in a con?rmation code for further proceeding With the 
operation. If the user has put in a code (i.e., a cancel code) 
than the con?rmation code and the check result of Step S49 
is NO, the process returns to Step S45 to repeat the above 
described operations. If the user inputs the con?rmation 
code and the check result of Step S49 is YES, the process 
proceeds to Step S50. In Step S50, the CPU 2c determines 
if the present amount of money remaining in the EM IC card 
4 is greater than the fee for the demanded operations as a 
result of the balance calculation performed in Step S48. If 
the present amount is not greater than the fee for the 
demanded operations and the determination result of Step 
S50 is NO, the CPU 2c displays an amount of balance due 
through the operation panel unit 7, in Step S51, and returns 
to Step S45 to alloW the user to change the command to 
input. 

[0087] If the present amount is greater than the fee for the 
demanded operations and the determination result of Step 
S50 is YES, the CPU 2c performs a money collection 
process for collecting the money from the EM IC card 4 in 
accordance With the calculations performed in Step S48. In 
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this process, the monetary information stored in the memory 
4d of the EM IC card 4 is reWritten in accordance With the 
calculations performed by the CPU 2c of the control unit 2 
in the image forming apparatus 1 in Step S48. In Step S52, 
the CPU 2c starts to perform the operation demanded by the 
user in Step S45 and instructs the CPU 4c of the EM IC card 
4 to update the history information. Further, in Step S52, the 
CPU 2c send the history information to the host computer 21 
of the control center 20 so as to update the data base at the 
address ADR#005. In Step S54, upon a completion of the 
demanded operation, the CPU 2c displays the completion of 
the demanded operation through the operation panel unit 7 
and sends the monetary information to the host computer 21. 
The process then ends. 

[0088] Referring to FIG. 11, an exemplary procedure of 
the control operation performed by the monetary informa 
tion control system 100 When the process cartridge 3 is 
exchanged in the image forming apparatus 1 is explained. It 
is assumed that the image forming apparatus 1 is out of toner 
and therefore the process cartridge 3 containing a toner tank 
has been exchanged, for example. As another example, 
When the photoconductive member 12 is exchanged because 
its life time is ended, the procedure similar to the above Will 
be taken place. 

[0089] In Step S55 of FIG. 11, the CPU 2c checks if the 
neW process cartridge 3 is installed in the image forming 
apparatus 1. The check of Step S55 forms a NO loop for 
holding the process until the neW process cartridge 3 is 
installed. This process may be performed each poWer-on 
time, each time a toner end is detected or a life end of the 
photoconductive member is detected, or each time after 
some action is taken based on the above detection. 

[0090] If the neW process cartridge 3 is installed and the 
check result of Step S55 is YES, the CPU 2c receives the 
monetary information from the EM unit 5 of the neW process 
cartridge 3, in Step S56. The CPU 2c mainly receives the 
property information from the monetary information. The 
property information includes a part number, a manufactur 
ing number, and functional information Which identify the 
process cartridge 3. The property information further 
includes price information indicative of a price of the 
process cartridge 3. 

[0091] In Step S57, the CPU 2c veri?es the property 
information received from the neW process cartridge 3 With 
the property information of the previous process cartridge 3 
contained in the con?guration information Which is stored in 
the memory 2d and determines if the veri?cation is success 
fully completed. If the veri?cation is successfully completed 
and the determination result of Step S57 is YES, the process 
proceeds to Step S65 in Which the CPU 2c moves into the 
regular routine. Then, the process ends. 

[0092] If the property information of the neW process 
cartridge 3 is not properly veri?ed With the property infor 
mation of the previous process cartridge 3 and the determi 
nation result of Step S57 is NO, the CPU 2c sends an inquiry 
on the property information of the neW process cartridge to 
the host computer 21 of the control center 20, in Step S58. 
In Step S59, the CPU 2c checks in the monetary information 
if the fee for the exchange of the process cartridge 3 is paid. 
If the fee is not paid and the check result of Step S59 is NO, 
the process proceeds to Step S60 in Which the CPU 2c 
displays a message indicating that the process cartridge 3 
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has been exchanged and the user is requested to insert the 
EM IC card 4 to pay for the process cartridge 3. 

[0093] In Step S61, the CPU 2c performs a money col 
lection process. In the money collection process, the CPU 2c 
checks if the EM IC card 4 is inserted. If the EM IC card 4 
is inserted, the CPU 2c receives the monetary information 
from the card 4. Then, the CPU 2c displays the card oWner’s 
name and the present amount of money remaining in the 
card 4. The CPU 2c calculates any discount in accordance 
With the history information. Then, the CPU 2c displays a 
message indicating that the process cartridge 3 has been 
exchanged and the calculated fee is collected, and Wait for 
an input of a con?rmation code by the user. If the process is 
cancelled at this time, the CPU 2c stops the process and 
proceeds to Step S62. If the process is con?rmed, the CPU 
2c determines if the calculated fee can be collected from the 
present amount of money remaining in the EM IC card 4 
and, if the calculated fee is determined as can be collected, 
the CPU 2c performs the collection and proceed to Step S52. 

[0094] In Step S62, the CPU determines if the process is 
cancelled in the above money collection process. If the 
process is cancelled and the determination result of Step S62 
is YES, the process ends. If the process is not cancelled and 
the determination result of Step S62 is NO, the process 
proceeds to Step S63 in Which the CPU 2 updates the 
con?guration information in the memory 2d and displays a 
message indicating that the exchange of the process car 
tridge 3 has been completed. In Step S64, the CPU 2c checks 
if the user responds to the above display by inputting a 
con?rmation code. The check of Step S64 forms a NO loop 
to Wait until the user input the con?rmation code. If the user 
inputs the con?rmation code and the check result of Step 
S64 is YES, the CPU 2c moves into the regular routine. 
Then, the process ends. 

[0095] In the check of Step S59, there are tWo cases Which 
lead to a YES result. In a ?rst case, the neW process cartridge 
3 is a recycled process cartridge 3 and the user has paid for 
it before the exchange operation. For such a case, the data 
base 22 in the host computer 21 may be generated based on 
the property information Which is used for the registration of 
the property information to the EM unit 5 of the process 
cartridge 3. Since the history information such as the recycle 
history information can be included in the property infor 
mation registered in the EM unit 5, the data base 22 thus can 
include such recycle history information. Thereby, it 
becomes possible for the CPU 2c by sending an inquiry of 
the monetary information to the host computer 21 to rec 
ogniZe that the payment for the process cartridge 3 is settled. 

[0096] In a second case, the user holds a plurality of 
process cartridges 3 for some reason and uses it by exchang 
ing one after another. For such a case, the con?guration 
information for the image forming apparatus 1 registered in 
the data base 22 of the host computer 21 is arranged to 
includes a plurality of the identi?cation information. When 
one of the process cartridges 3 is subjected to the recycle 
process, the identi?cation information of such process car 
tridge 3 may be deleted from the con?guration information 
for the image forming apparatus 1 registered in the data base 
22. 

[0097] Referring to FIG. 12, an exemplary procedure of 
the control operation performed by the monetary informa 
tion control system 100 When the process cartridge 3 is 










