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(54) Combustion controlling device

(57)  Two controlling devices, namely a combustion
controlling device controlling the combustion of a com-
bustion furnace, and a safety controlling device checking
the operation of the devices wherein the operations are
controlled by the combustion controlling device. This en-
ables safer control of combustion because if there is a
fault in either the combustion controlling device or the
safety controlling device, a process can be performed by

4.

the other device to stop the combustion. Additionally, be-
cause the controlling device for controlling the structural
elements that control the combustion in the boiler system
and the controlling device for operational checks of the
outputs from those structural elements are separate, if
there is a failure in any of the structural elements or con-
trolling devices, that failure can be detected reliably, en-
abling safer control of the combustion.

Combustion Contralling Device

Safety Controlling Device
51

52

i )
Safety Checking
Portion 4 f— - —=—

|
|

\

| Communication Portion
1 T

4

|

!

|

| o Hot Water |
I {- I
] 2
T

I

|

Exhaust

2 Gas

Cold Water *@' -

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 372 247 A2 2

Description
Cross Reference to Related Applications

[0001] The present application claims priority to Jap-
anese Patent Application No. 2010-079498, filed March
30, 2010, which is incorporated herein by reference.

Field of Technology

[0002] The present invention relates to a combustion
controlling device for controlling the combustion of a com-
bustion furnace.

Background of the Invention

[0003] Conventionally, in a combustion controlling de-
vice a gas flow path shutoff valve, a gas flow path flow
rate controlling damper, an air flow path air supply damp-
er, an air flow rate controlling damper, and the like are
controlled based on the gas pressure within the gas flow
path, the flow rate of the air within the air flow path, the
temperature within the combustion furnace, and the like,
in order to control the combustion within the combustion
furnace while maintaining a desirable air/fuel ratio (See,
for example, Japanese Unexamined Patent Application
Publication 2001-235146).

[0004] However, conventionally control and monitor-
ing of all of the structural elements have been performed
by a single combustion controlling device, and thus there
has been the risk that it may become impossible to stop
the combustion safely if a fault were to occur within the
combustion controlling device itself. Typically control and
monitoring has been performed for a plurality of devices
by a single combustion controlling device, wherein there
has been a relationship such as, for example, between
a blower and an air pressure switch for measuring the
result of the operation of the blower, that is, a relationship
between a controlled device (the blower) and a sensor
instrument (the air pressure switch) wherein a measured
value is changed by the operation of the controlled de-
vice. For convenience, in the below the explanation uses
a blower and an air pressure switch as an example. As
described above, when a fault occurs in the combustion
controlling device in the control system, it becomes im-
possible to control the blower properly, or impossible to
detect the output of the air pressure switch properly, and,
as a result, there has been the risk that it may become
impossible to stop the combustion.

[0005] Given this, the object of the present invention
is to provide a combustion controlling device able to con-
trol combustion more safely.

Summary of the Invention
[0006] In order to solve the problem set forth above,

the combustion controlling device according to the
present invention has a first controlling portion for out-
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putting, to a first device that controls the combustion in
a combustion furnace, a control signal for controlling the
operation of the first device; and a second controlling
portion for not only checking the operation of the first
device, but also for controlling a second device for stop-
ping the combustion; wherein: the first controlling portion
outputs a control signal to the second controlling portion;
the second controlling portion outputs, to the first con-
trolling portion, an operation check result for the first de-
vice; and the first controlling portion and the second con-
trolling portion perform a process to stop the combustion
when it is confirmed, based on the control signal and on
the operation check result, that there is a fault in the first
device.

[0007] In the combustion controlling device set forth
above, the second controlling portion may stop the com-
bustion through controlling the second device. Moreover,
in the combustion controlling device set forth above, the
first controlling portion may stop the combustion through
controlling the first device.

[0008] Given the present example, the provision of two
controlling portions, namely a first controlling portion, for
outputting, to a first device for controlling the combustion
of the combustion furnace, a control signal for controlling
the operation of the first device, and a second controlling
portion for not only checking the operation of the first
device, but also for controlling a second device for stop-
ping the combustion, enables the combustion to be con-
trolled more safely because if a fault were to occur in one
of the controlling portions, a process can be performed
by the other controlling portion to stop the combustion.
Furthermore, because the controlling portion for control-
ling the first device and the controlling portion for check-
ing the operation of the first device are separate, even if
a fault were to occur in either the device or the controlling
portion it would still be possible to detect the fault reliably,
enabling the control of the combustion to be performed
more safely.

Brief Description of the Drawings
[0009]

FIG. 1is adiagram illustrating schematically a struc-
ture for a combustion furnace system according to
the present invention.

FIG. 2 is a diagram for explaining an operating se-
quence if operating properly.

FIG. 3 is a diagram for explaining an operating se-
quence if a fault has occurred.

FIG. 4 is a diagram for explaining a sequence that
illustrates one example from actuation to stopping.

Detailed Description of the Invention
[0010] An example according to the present invention

will be explained in detail below in reference to the draw-
ings. Note thatin the below the explanation is an example
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applied to a boiler system, as a system that uses the
combustion controlling device according to the present
example.

[0011] As illustrated in FIG. 1, the boiler system ac-
cording to the present example has a combustion device
1 for producing hot water within a tank 11; a fuel flow
path 2 for providing fuel to the combustion device 1; an
air flow path 3 for providing air from a blower 31 to a main
burner 12 of the combustion device 1; a combustion con-
trolling device 4; and a safety controlling device 5.
[0012] The combustion device 1 has atank 11 for stor-
ing water; a main burner 12 for heating the tank 11; a
pilot burner 13 for igniting the main burner 12; an ignition
transformer 14 for igniting the pilot burner 13; a flame
detecting device 15 for detecting the ignition status of the
main burner 12; a pump 16 for supplying water to the
tank 11; and a temperature sensor 17 for detecting the
temperature of the water in the tank 11.

[0013] The fuel flow path 2 comprises: a main flow path
2a for supplying fuel from the outside, and a first flow
path 2b and a second flow path 2c that branch from the
main flow path 2a, where the first flow path 2b is con-
nected to the main burner 12 and the second flow path
2c is connected to the pilot burner 13. As a result, the
fuel that is supplied to the main flow path 2a is sent to
the main burner 12 and the pilot burner 13. Here the main
flow path 2a is provided with a gas pressure switch 21,
the first flow path 2b is provided with first and second
safety shutoff valves 22 and 23, and the second flow path
2c is provided with third and fourth safety shutoff valves
24 and 25.

[0014] The air flow path 3 is connected on one end to
a blower 31, and connected on the other end to the first
flow path 2b, where the air that is expelled by the blower
31 is supplied through the first flow path 2b to be supplied
to the main burner 12 together with the fuel. This type of
air flow path 3 is provided with an air pressure switch 32
and a damper 33.

[0015] The combustion controlling device 4 is struc-
tured from an electric circuit such as a programmable
logic controller (PLC), and controls structural elements
for controlling the combustion in the combustion device
1, such as the pump 16, the blower 31, and the damper
33. This type of combustion controlling device 4 is pro-
vided with a communication portion 41 and a combustion
controlling portion 42.

[0016] Here the communication portion 41 not only in-
puts the respective detection results from the tempera-
ture sensors 17, but also outputs control signals to the
pump 16, the blower 31, and the damper 33. Additionally,
the communication portion 41 not only outputs the control
signals to the safety controlling device 5, but also inputs
control signals and detection results, described below,
from the safety controlling device 5.

[0017] Additionally, the combustion controlling portion
42 controls various types of operations of the boiler sys-
tem, including the combustion sequence, described be-
low. Specifically, it controls the sequence of various op-

10

15

20

25

30

35

40

45

50

55

erations of the boiler system, such as starting and stop-
ping the main burner 12 and adjusting the power of the
main burner 12, by generating control signals to the blow-
er 31, the damper 33, and the safety controlling device
5, based on the detection results of the temperature sen-
sors 17 and on various types of information from the safe-
ty controlling device 5, and the like.

[0018] The safety controlling device 5 is structured
from electric circuits such as a burner controlling module
and an interlock module, and checks the operations of
the structural elements controlled by the combustion con-
trolling device 4. Here the interlock module sends, to the
burner controlling module, commands such as for start-
ing and stopping the main burner 12 and for adjusting
the power of the main burner 12, based on the control
signals from the combustion controlling portion 42. The
interlock module also ensures safety by checking the sta-
tus of the combustion, based on signals from the flame
detecting device 15, and stopping the fuel supply if there
is anirregular event such as incomplete combustion. Ad-
ditionally, the burner controlling module follows the in-
structions from the interlock module to ignite the pilot
burner 13 and ignite the main burner 12. Moreover, al-
though not illustrated, a plurality of main burners 12 may
be provided, and a plurality of burner controlling modules
may be provided corresponding thereto, while, addition-
ally, the structure may be one wherein the plurality of
burner controlling modules, and the like, is controlled by
a single interlock module. This type of safety controlling
device 5 comprises a communication portion 51 and a
safety checking portion 52.

[0019] Here the communication portion 51 not only in-
puts the detection results from the flame detecting device
15, the gas pressure switch 21, and the air pressure
switch 32, along with the control signals from the com-
bustion controlling device 4, but also outputs control sig-
nals to the ignition transformer 14 and the first through
fourth safety shutoff valves 22 through 25. Moreover, the
communication portion 51 not only outputs the control
signals and the detection results to the combustion con-
trolling device 4, but also inputs the aforementioned con-
trol signals from the combustion controlling device 4.
[0020] The safety checking portion 52, based on the
detection results from the flame detecting device 15, the
gas pressure switch 21, and the air pressure switch 32,
and on the control signals generated by the combustion
controlling device 4, checks whether or not the various
operations can be performed safely by the combustion
controlling device 4 that performs one or more steps of
the various steps that structure the combustion se-
quence, described below. If safe performance is con-
firmed, then the safety checking portion 52 allows the
deployment of the various combustion operations, such
as causing the process corresponding to the next step
to be performed by the combustion controlling device 4.
On the other hand, if it is confirmed that there can be no
safe operation, the safety checking portion 52 stops the
various combustion operations, for example not allowing
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the combustion controlling device 4 to advance to the
next process.

Startup Sequence

[0021] The combustion sequence by the combustion
controlling device 4 will be explained in reference to FIG.
2 and FIG. 3. Inthe below, the startup sequence for start-
ing up the boiler system is explained as an example. This
startup sequence is structured from a plurality of proc-
esses; however, the explanation will be for a case where-
in there is a transition from an initial process 1 to the next
process 2.

[0022] In the case of starting up a boiler system, the
following operations are performed as a process 1. First
the ignition controlling portion 42 of the combustion con-
trolling device 4 outputs a control signal to the safety
controlling device 5 indicating that the boiler system is to
be started up.

[0023] Whenthe control signalindicating that the boiler
systemisto be started up is received from the combustion
controlling device 4, the safety checking portion 52 of the
safety controlling device 5 checks whether or not the sig-
nal from the air pressure switch 32 is OFF, and outputs
the check result to the combustion controlling device 4.
[0024] In this step, the combustion controlling portion
42 does not output a control signal, to the blower 31,
requesting driving. Consequently, if the combustion con-
trolling device 4, the safety controlling device 5, the blow-
er 31, and the air pressure switch 32 are all operating
properly, then the blower 31 is stopped, and thus no air
is supplied into the air flow path 3, and so the air pressure
switch 32 that is provided in the air flow path 3 should be
in the OFF state. However, if a fault were to occur in the
combustion controlling device 4, the safety controlling
device 5, the blower 31, or the air pressure switch 32,
then the signal from the air pressure switch 32 may turn
ON, or the check result may not be outputted to the com-
bustion controlling device 4. For example, as illustrated
in FIG. 3, if a fault were to occur in the combustion con-
trolling device 4 so as to output, to the blower 31, a control
signal requesting driving, then the signal for the air pres-
sure switch 32 would go ON.

[0025] If the signal from the air pressure switch 32 is
ON without the control signal indicating the actuation of
the boiler system being inputted from the combustion
controlling device 4 , the safety checking portion 52 de-
termines that a fault has occurred in the combustion con-
trolling device 4, the blower 31, or the air pressure switch
32. Given this, the safety checking portion 52 outputs
control signals for stopping the combustion, such as not
only preventing the actuation of the ignition transformer
14, but also maintaining the first through fourth safety
shutoff valves 22 through 25 in the closed state.

[0026] If the checking result of the air pressure switch
32 is not inputted into the combustion controlling device
4, orif a checking result that indicates that the signal from
the air pressure switch 32 is ON is inputted, then the
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combustion controlling portion 42 determines that a fault
has occurred in the safety controlling device 5, and out-
puts a control signal so as to stop the combustion, such
as shutting the damper 33.

[0027] This can prevent the hazards in the boiler sys-
tem, because the combustion operation will not be per-
formed in the boiler system.

[0028] On the other hand, if, after the control signal
indicating that the boiler system is to be started up is
outputted, a check result indicating that the signal for the
air pressure switch 32 is OFF is inputted, then the com-
bustion controlling portion 42 would not only output a
control signal, to the blower 31, requesting driving, but
would also output this control signal to the safety control-
ling device 5 as well.

[0029] Whenthe controlsignalindicating thatthe blow-
er 31 is being driven is received from the combustion
controlling device 4, the safety checking portion 52 of the
safety controlling device 5 checks whether or not the sig-
nal from the air pressure switch 32 is ON, and outputs
the check result to the combustion controlling device 4.
[0030] Inthis step, if the combustion controlling device
4, the safety controlling device 5, the blower 31, and the
air pressure switch 32 are all operating properly, then the
blower 31 is driven, and thus air will be supplied into the
air flow path 3, and so the air pressure switch 32 that is
provided in the air flow path 3 should be in the ON state.
However, if there is a fault in any of these structural ele-
ments, then the signal from the wind pressure switch may
be OFF, or the check result for the air pressure switch
32 may not be inputted into the combustion controlling
device 4.

[0031] If the signal from the air pressure switch 32 is
OFF despite the control signal indicating the driving of
the blower 31 being inputted from the combustion con-
trolling device 4 , the safety checking portion 52 deter-
mines that a fault has occurred in the combustion con-
trolling device 4, the blower 31, or the air pressure switch
32. Given this, the safety checking portion 52 outputs
control signals for stopping the combustion, such as not
only preventing the actuation of the ignition transformer
14, but also maintaining the first through fourth safety
shutoff valves 22 through 25 in the closed state.

[0032] If the checking result of the air pressure switch
32 is not inputted into the combustion controlling device
4, or if a checking result that indicates that the signal from
the air pressure switch 32 is OFF is inputted, then the
combustion controlling portion 42 determines that a fault
has occurred in the safety controlling device 5, and out-
puts a control signal so as to stop the combustion, such
as shutting the damper 33.

[0033] This can prevent the hazards in the boiler sys-
tem, because the combustion operation will not be per-
formed in the boiler system.

[0034] Whenitis confirmed thatthe air pressure switch
32 signal indicates as ON, then the combustion control-
ling portion 42 of the combustion controlling device 4 ad-
vances to the next process 2 in the boiler system startup
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sequence.
[0035] Asexplained above, inthe present example the
provision of two controlling devices, namely the combus-
tion controlling device 4 for controlling the combustion of
the combustion furnace and the safety controlling device
5 for not only checking the operation of the device is
controlled by the combustion controlling device 4 enables
the combustion to be controlled more safely because if
a fault were to occur in either the combustion controlling
device 4 or the safety controlling device 5, a process can
be performed by the other device to stop the combustion.
Additionally, because the controlling device for control-
ling the structural elements that control the combustion
in the boiler system (the combustion controlling device
4) and the controlling device for operational checks of
the outputs from those structural elements (the safety
controlling device 5) are separate, if there is a failure in
any of the structural elements or controlling devices, that
failure can be detected reliably, enabling safer control of
the combustion.

[0036] Note that in the present example, a case was
explained wherein the occurrence of a fault was con-
firmed within structural elements having the relationship
of a blower 31 and an air pressure switch 32 that checks
the output from the blower 31, that for which the check
is performed is not limited to the blower 31 and the air
pressure switch 32, insofar as it is among structural ele-
ments having a relationship of a structural element that
performs some sort of operation and a structural element
that can confirm an output that derives from the operation
of that structural element, and can be set freely as ap-
propriate between the various structural elements that
are included in the various sequences, such as checking
for the occurrence of a fault in, for example, a damper
33 and a sensor for detecting the position of the damper
33. Given this, with reference to FIG. 4, the entirety of
the sequence from startup to shut down in a case wherein
the system is operating properly is explained.

[0037] Asdescribed above, when starting up the boiler
system, first the combustion controlling device 4 outputs
a control signal to the safety controlling device 5 that the
boiler system is to be started up (Step S1). When the
control signal for starting up the boiler system is received,
the safety controlling device 5 checks the signal from the
air pressure switch 32 (Step S2). If it is confirmed that
the signal from the air pressure switch 32 is OFF, then
the safety controlling device 5 outputs to the combustion
controlling device 4 a control signal indicating that the air
pressure switch 32 is in the OFF state (Step S3). When
the control signal indicating that the air pressure switch
32 is in the OFF state is inputted, the combustion con-
trolling device 4 outputs, to the blower 31, a control signal
for causing the blower 31 to be driven (Step S4).
[0038] The inputting of the control signal requesting
that the blower 31 be driven causes the blower 31 to be
driven (Step S5), and when the air pressure switch 32
detects that there is an airflow in the airflow path 3 (Step
S6), the safety controlling device 5 outputs, to the com-
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bustion controlling device 4, a control signal indicating
that there is air flowing in the airflow path 3 (Step S7).
[0039] When the control signal indicating that air is
flowing in the airflow path 3 is inputted, the combustion
controlling device 4 outputs, to the damper 33, a control
signal indicating that it is to go to the fully open state
(Step S8). Here let us assume that the damper 33 has a
low limit switch and a high limit switch.

[0040] The damper 33is inthe closed state until input-
ting the control signal directing the damper 33 to go to
the fully open state. Consequently, the low limit switch,
which detects whether or not the damper 33 is in the
closed state, is in the ON state, that the damper 33 is in
the closed state, until the inputting of this control signal
33 (Step S9).

[0041] When the control signal instructing the fully
open state is inputted, the damper 33 puts the damper
to the fully open state (Step S10). As a result, the high
limit switch, which detects whether or not the damper 33
is in the fully open state, goes to the ON state, that the
damper 33 is in the fully open state (Step S11). At this
time, the low limit switch goes to the OFF state because
the damper 33 is in the fully open state.

[0042] When the damper 33 being in the fully open
state is confirmed (Step S12), the safety controlling de-
vice 5, in order to maintain the pre-purge, maintains, for
a specific amount of time (the pre-purge time) the driving
of the blower 31 and the fully open state of the damper
33 (Step S13). Once this specific amount of time has
elapsed, then the safety controlling device 5 outputs, to
the combustion controlling device 4, a control signal in-
dicating that the specific amount of time has elapsed
(Step S 14).

[0043] When the control signal indicating that the spe-
cific amount of time has elapsed has been inputted, the
combustion controlling device 4 outputs, to the damper
33, a control signal indicating that the damper 33 is to be
closed (Step S15).

[0044] When the control signal instructing the closed
state is received, the damper 33 puts the damper into
the closed state. When the damper 33 goes to the closed
state, the high limit switch goes into the OFF state and
the low limit switch goes into the ON state (Step S16).
When the low limit switch is confirmed to be in the ON
state (Step S17), the safety controlling device 5 outputs
control signals to open the third and fourth safety shutoff
valves 24 and 25 (Step S18) and outputs a control signal
to start up the ignition transformer 14 (Step S 19).
[0045] The third and fourth safety shutoff valves 24
and 25 go to the open state (Step S20), and when it is
confirmed, by the gas pressure switch 21, that gas is
flowing in the fuel flow path 2 (Step S21) and confirmed
by the flame detecting device 15 that the pilot burner 13
has been ignited (Step S22), the safety controlling device
5 outputs a control signal to stop the ignition transformer
14 (Step S23). When this control signal is inputted, the
ignition transformer 14 stops its operation.

[0046] Additionally, when the control signal indicating
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that the pilot burner 13 has ignited is inputted from the
safety controlling device 5 (Step S24), the combustion
controlling device 4 outputs, to the safety controlling de-
vice 5, a control signal indicating that the main burner 12
is to be ignited (Step S25). When this is done, the safety
controlling device 5 outputs control signals to place the
first and second safety shutoff valves 22 and 23 into the
open state (Step S26). When the first and second safety
shutoff valves 22 and 23 go to the open state (Step S27)
and the ignition of the main burner 12 is confirmed by the
flame detecting device 15, then the safety controlling de-
vice 5 outputs a control signal indicating that the third
and fourth safety shutoff valves 24 and 25 are to be put
into the closed state (Step S28), to close the third and
fourth safety shutoff valves 24 and 25. The boiler system
is started up through these processes. In stopping the
boiler system from the state wherein the boiler system
has been started up in this way, when a control signal
indicating that the boiler system is to be shut down is
received from the combustion controlling device 4 (Step
S30), the safety controlling device 5 outputs a control
signal indicating that the first and second safety shutoff
valves 22 and 23 are to be closed (Step S31), to place
the first and second safety shutoff valves 22 and 23 into
the closed state. Whenitis confirmed by the gas pressure
switch 21 that there is no flow of gas in the fuel flow path
2 (Step S21) and confirmed by the flame detecting device
15 that there is no flame in the main burner 12, the safety
controlling device 5 then stops operating.

[0047] Inthe sequence from startup to shutdown in this
way, it is possible to check for the occurrence of faults
among the low limit switch and the high limit switch and
the damper 33, among the ignition transformer 14 and
the flame detecting device 15, among the first through
fourth safety shutoff valves 22 and 25 and the gas pres-
sure switches, and the like, to check for faults between
structural elements wherein there is a relationship be-
tween structural elements that perform some type of op-
eration and structural elements that check an output that
is derived from the operation of those structural elements.
[0048] The present invention can be applied to com-
bustion controlling devices for controlling combustion in
combustion furnaces that are used in boiler systems, and
the like.

Claims
1. A combustion controlling device comprising:

a first controller outputting, to a first device con-
trolling the combustion in a combustion furnace,
a control signal controlling the operation of the
first device; and

a second controller checking the operation of
the first device, and controlling a second device
that stops the combustion;

wherein the first controller outputs a control sig-
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nal to the second control;

wherein the second controller outputs, to the first
controller, an operation check result for the first
device; and

wherein the first controller and the second con-
troller perform a process to stop the combustion
when it is confirmed, based on the control signal
and on the operation check result, that there is
a fault in the first device.

2. A combustion controlling device as set forth in Claim
1, wherein the second controller stops the combus-
tion by controlling the second device.

3. Acombustion controlling device as set forth in Claim
1, wherein the first controller stops the combustion
by controlling the first device.



EP 2 372 247 A2

- —

-
|
|
_
|
_
|
|
m
|
w
~
|
|
_
_
|
_
_
|

M PIOD

o> |1

1BULIOJSURI],
] uon sy i

Vi
§

4

'

se0)
sneyxg

|8

e 10

uofjiog
Sunypoen) Ajoyeg

28

UO{H0 HONEOMINUL0Y)

UOMIOd UOTIBITUNUINIO)

1g
301A9(] Suijjonuo) A10Jeg

—

154

201a%( Surfjonue)) uensnquic))

"



EP 2 372 247 A2

FIG. 2
Blower ON Signal
L .
. . H -emee
Air Pressure Switch
Signal
& L
OFF Conﬁm'ledw: ON Conflrmedi
Startup Sequence Process 1 i Process 2
FIG. 3
Blower ON Signal
L
Air Pressure Switch H
Signal
OFF NOT Conﬁrmed‘,T
Startup Sequence _ Process 1




EP 2 372 247 A2

A R - 28

AT T T TRy - zzs

»7////////////////////8 (zs

3

A EEE

A—~3iS

AN
A A

828 ~

£28 ~618 %A

-~ 118

1Z YOMMS SInssald sen

61 991a(] Sunoaajag Swe

€T PuB 2z (SOA[RA JOIyS urein)
SOA[RA JOINYS A)0JeS PUODDS pue 3SA1y

ST pue 47 (S9A[RA HOINUS 1011d)
saA[RA JOINS A13Jag YUnO pre PAIYL

1 Jouuojsuel] uonudy

YouMg T B

2eS~ |—1e8

6S

%///7///////////,//07// ZS 218 Z15 ~ %s&?m NIy Mo

-~ 828 L3188~

A

>7////////////////4743ca

A

-~ 8S

g€ Jodureq

7€ UOUMS 2Inssald Iy

1€ lamoldg

AR

R T T TR - 48

L

A 4

y

<t

ﬂu\ 0Es

¥
mwm)% «) es 615~

m aury a8ing-a1g
¥-#IS EIS 85—~

g 93143 uifjonuo)) Alayes

tS
vS ¥ 99149 Suijjonuoy) uoysSAqUIO))

¥ "OId



EP 2 372 247 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2010079498 A [0001] * JP 2001235146 A [0003]

10



	bibliography
	description
	claims
	drawings

