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(57) Abstract: Provided is an internal combustion engine control device with which it is possible to reduce a measuring
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<Continuation of Box No. III>

(Invention 1) Claims 1-2, 3, and 4

Document 1 discloses or suggests an “internal-combustion engine control
device for controlling an internal-combustion engine provided with an
ignition plug arranged in a tube of a cylinder and an ignition coil for
applying a voltage to the ignition plug, the internal-combustion engine
control device being provided with: an inter-gap voltage calculation unit,
which calculates a reference inter-gap voltage that is a voltage between gaps
of the ignition plug under a reference condition on the basis of a secondary
current generated on a secondary side of the ignition coil and an in-tube
pressure that 1s a pressure in the tube of the cylinder; and a flow rate
calculation unit, which calculates a flow rate of gas around the ignition
plug on the basis of the reference inter-gap voltage”, wherein “the inter-gap
voltage calculation unit calculates, on the basis of the secondary current
and a secondary voltage generated in the ignition coil, a post-discharge
inter-gap voltage that is a voltage between gaps of the ignition plug after a
set time has passed after initiation of discharging, and the flow rate
calculation unit calculates the flow rate on the basis of the reference
inter—-gap voltage and the post-discharge inter-gap voltage”. Thus, claims 1-2
lack novelty in light of document 1, and thus do not have a special technical
feature. However, claim 3, which is dependent on claim 1, has the special
technical feature in which “the flow rate calculation unit calculates a
voltage ratio between the reference inter-gap voltage and the post-discharge
inter—-gap voltage, and calculates the flow rate on the basis of the
calculated voltage ratio”. Claim 4 has the same technical feature as claim 3.
Therefore, claims 1-2, 3, and 4 are classified as invention 1.

Claims 11 and 12 are not considered to share identical or corresponding
technical features with c¢laim 3 classified as invention 1. However, said
claims are dependent on claim 1 classified as invention 1, and the technical
features added with regard to claim 1, i.e., the features in which “the
reference condition is a shortest discharge condition in which the length of
a discharge path is equal to the distance between gaps of the ignition plug”
and “the flow rate calculated by the flow rate calculation unit is corrected
on the basis of the in-tube pressure and a gas density in the tube”, are
considered to have technical relevance to the technical features of claim 1,
i.e., the “inter-gap voltage calculation unit, which calculates a reference
inter-gap voltage that is a voltage between gaps of the ignition plug under a
reference condition on the basis of a secondary current generated on a
secondary side of the ignition coil and an in-tube pressure that is a
pressure in the tube of the cylinder” and the “flow rate calculation unit,
which calculates a flow rate of gas around the ignition plug on the basis of
the reference inter—-gap voltage”. Therefore, claims 11 and 12 are considered
to have an inventive relationship with claim 1.

Therefore, claims 11 and 12 are also classified as invention 1.

Form PCT/ISA/210 (extra sheet) (January 2015)
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(Invention 2) Claim 5

Claim 5 is not considered to share identical or corresponding technical
features with claim 3 classified as invention 1.

Claim 5 is dependent on claim 1 classified as invention 1. However, the
technical feature added with regard to claim 1, i.e., the feature in which
“the inter-gap voltage calculation unit calculates the post-discharge inter-
gap voltage from the product of the secondary current and the resistance
connected to the secondary side of the ignition coil and the difference
between the secondary voltage and the resistance connected to the secondary
side of the ignition coil”, has low technical relevance to the technical
feature of claim 1, i.e., the "“inter—-gap voltage calculation unit, which
calculates a reference inter—gap voltage that is a voltage between gaps of
the ignition plug under a reference condition on the basis of a secondary
current generated on a secondary side of the ignition coil and an in-tube
pressure that is a pressure in the tube of the cylinder”. Therefore, claim 5
is not considered to have an inventive relationship with claim 1.
Furthermore, claim 5 is not substantially identical or equivalent to any of
the claims classified as invention 1.

Therefore, claim 5 cannot be classified as invention 1.

Claim 5 has the special technical feature in which “the inter-gap
voltage calculation unit calculates the post-discharge inter—gap voltage from
the product of the secondary current and the resistance connected to the
secondary side of the ignition coil and the difference between the secondary
voltage and the resistance connected to the secondary side of the ignition
coil”. Thus, claim 5 is classified as invention 2.

(Invention 3) Claim 6

Claim 6 is not considered to share identical or corresponding technical
features with claim 3 classified as invention 1 or claim 5 classified as
invention 2.

Claim 6 is dependent on claim 1 classified as invention 1. However, the
technical feature added with regard to claim 1, i.e., the feature in which
“the set time is set on the basis of the torque and rotation speed of the
internal-combustion engine”, has low technical relevance to the technical
features of claim 1, i.e., the "“inter—-gap voltage calculation unit, which
calculates a reference inter—gap voltage that is a voltage between gaps of
the ignition plug under a reference condition on the basis of a secondary
current generated on a secondary side of the ignition coil and an in-tube
pressure that is a pressure in the tube of the cylinder” and the “flow rate
calculation unit, which calculates a flow rate of gas around the ignition
plug on the basis of the reference inter-gap voltage”. Therefore, claim 6 is
not considered to have an inventive relationship with claim 1.

Furthermore, claim 6 is not substantially identical or equivalent to any of
the claims classified as inventions 1-2.

Therefore, claim 6 cannot be classified as inventions 1-2.

Claim 6 has the special technical feature in which “the set time is set
on the basis of the torque and rotation speed of the internal-combustion
engine”. Thus, claim 6 is classified as invention 3.

Form PCT/ISA/210 (extra sheet) (January 2015)
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(Invention 4) Claim 7

Claim 7 is not considered to share identical or corresponding technical
features with c¢laim 3 classified as invention 1, claim 5 classified as
invention 2, or claim 6 classified as invention 3.

Claim 7 is dependent on claim 1 classified as invention 1. However, the
technical feature added with regard to claim 1, i.e., the feature in which
“the set time is set on the basis of the average value of the flow rates
calculated by the flow rate calculation wunits and a preset reference
discharge path length”, has low technical relevance to the technical features
of claim 1, i.e., the “inter—-gap voltage calculation unit, which calculates a
reference inter-gap voltage that is a voltage between gaps of the ignition
plug under a reference condition on the basis of a secondary current
generated on a secondary side of the ignition coil and an in-tube pressure
that 1is a pressure in the tube of the c¢ylinder” and the “flow rate
calculation unit, which calculates a flow rate of gas around the ignition
plug on the basis of the reference inter-gap voltage”. Therefore, claim 7 is
not considered to have an inventive relationship with claim 1.

Furthermore, claim 7 is not substantially identical or equivalent to any of
the claims classified as inventions 1-3.

Therefore, claim 7 cannot be classified as inventions 1-3.

Claim 7 has the special technical feature in which “the set time is set
on the basis of the average value of the flow rates calculated by the flow
rate calculation units and a preset reference discharge path length”. Thus,
claim 7 is classified as invention 4.

(Invention 5) Claim 8

Claim 8 is not considered to share identical or corresponding technical
features with c¢laim 3 classified as invention 1, claim 5 classified as
invention 2, claim 6 classified as invention 3, or claim 7 classified as
invention 4.

Claim 8 is dependent on claim 1 classified as invention 1. However, the
technical feature added with regard to claim 1, i.e., the feature in which
“the set time is set to the time between the time at which the ignition plug
initiates discharging and the time at which re-discharging occurs”, has low
technical relevance to the technical features of claim 1, i.e., the “inter-
gap voltage calculation unit, which calculates a reference inter—gap voltage
that 1is a voltage between gaps of the ignition plug under a reference
condition on the basis of a secondary current generated on a secondary side
of the ignition coil and an in-tube pressure that is a pressure in the tube
of the cylinder” and the “flow rate calculation unit, which calculates a flow
rate of gas around the ignition plug on the basis of the reference inter-gap
voltage”. Therefore, «c¢laim 8 1is not considered to have an inventive
relationship with claim 1.

Furthermore, claim 8 is not substantially identical or equivalent to any of
the claims classified as inventions 1-4.

Therefore, claim 8 cannot be classified as inventions 1-4.

Claim 8 has the special technical feature in which “the set time is set
to the time between the time at which the ignition plug initiates discharging
and the time at which re-discharging occurs”. Thus, claim 8 is classified as
invention 5.

Form PCT/ISA/210 (extra sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2020/022620

(Invention 6) Claim 13

Claim 13 is not considered to share identical or corresponding
technical features with claim 3 classified as invention 1, claim 5 classified
as invention 2, claim 6 classified as invention 3, claim 7 classified as
invention 4, or claim 8 classified as invention 5.

Claim 13 is dependent on claim 1 classified as invention 1. However,
the specific problem to be solved by the invention, i.e., “setting an
operation amount of a tumble control wvalve”, which is recognized from the
technical feature added with regard to c¢laim 1, has low relevance to the
problem to be solved by claim 1, i.e., “reducing a measurement load and
calculating the rate of flow around an ignition plug”. Therefore, claim 13 is
not considered to have an inventive relationship with claim 1.

Furthermore, claim 13 is not substantially identical or equivalent to any of
the claims classified as inventions 1-5.

Therefore, claim 13 cannot be classified as any of inventions 1-5.

Claim 13 has the special technical feature of “having a tumble control
valve control unit, which controls a tumble control valve for adjusting the
flow rate of gas flowing in a tube of the c¢ylinder, wherein the tumble
control valve control unit sets an operation amount of the tumble control
valve on the basis of the average value of the flow rates at a prescribed
cycle number calculated by the flow rate range calculation unit”. Thus, claim
13 is classified as invention 6.

(Invention 7) Claim 14

Claim 14 is not <considered to share identical or corresponding
technical features with claim 3 classified as invention 1, claim 5 classified
as invention 2, claim 6 classified as invention 3, claim 7 classified as
invention 4, claim 8 classified as invention 5, or claim 13 classified as
invention 6.

Claim 14 is dependent on claim 1 classified as invention 1. However,
the specific problem to be solved by the invention, i.e., “determining
whether a tumble control valve fails”, which is recognized from the technical
feature added with regard to claim 1, has low relevance to the problem to be
solved by claim 1, i.e., “reducing a measurement load and calculating the
rate of flow around an ignition plug”. Therefore, claim 14 is not considered
to have an inventive relationship with claim 1.

Furthermore, claim 14 is not substantially identical or equivalent to any of
the claims classified as inventions 1-6.

Therefore, claim 14 cannot be classified as any of inventions 1-6.

Claim 14 has the special technical feature of “having a tumble control
valve state determination unit for determining whether the tumble control
valve fails, wherein the tumble control valve state determination unit
determines whether the tumble control valve fails by comparing the average
values of the flow rates before and after the degree of opening of the tumble
control valve changes when the operation amount set by the tumble control
valve control unit 1is larger than a prescribed wvalue”. Thus, claim 14 1is
classified as invention 7.
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(Invention 8) Claim 15

Claim 15 is not considered to share identical or corresponding
technical features with claim 3 classified as invention 1, claim 5 classified
as invention 2, claim 6 classified as invention 3, claim 7 classified as
invention 4, c¢laim 8 classified as invention 5, c¢laim 13 classified as
invention 6, or claim 14 classified as invention 7.

Claim 15 is dependent on claim 1 classified as invention 1. However,
the specific problem to be solved by the invention, i.e., “determining
whether an ignition plug fails”, which is recognized from the technical
feature added with regard to claim 1, has low relevance to the problem to be
solved by claim 1, i.e., “reducing a measurement load and calculating the
rate of flow around an ignition plug”. Therefore, claim 15 is not considered
to have an inventive relationship with claim 1.

Furthermore, claim 15 is not substantially identical or equivalent to any of
the claims classified as inventions 1-7.

Therefore, claim 15 cannot be classified as any of inventions 1-7.

Claim 15 has the special technical feature of “having an ignition plug
state determination unit for determining whether the ignition plug fails,
wherein the ignition plug state determination unit determines whether the
ignition plug fails on the basis of a determination result from the tumble
control valve state determination unit and the average value of the flow
rates”. Thus, claim 15 is classified as invention 8.

(Invention 9) Claims 9-10

Claims 9-10 are not considered to share identical or corresponding
technical features with claim 3 classified as invention 1, claim 5 classified
as invention 2, claim 6 classified as invention 3, claim 7 classified as
invention 4, c¢laim 8 classified as invention 5, c¢laim 13 classified as
invention 6, claim 14 classified as invention 7, or claim 15 classified as
invention 8.

Claims 9-10 are dependent on c¢laim 1 classified as invention 1.
However, the specific problem to be solved by the invention, i.e., “setting a
target output to be output to an ignition coil”, which is recognized from the
technical feature added with regard to claim 1, has low relevance to the
problem to be solved by claim 1, i.e., “reducing a measurement load and
calculating the rate of flow around an ignition plug”. Therefore, claims 9-10
are not considered to have an inventive relationship with claim 1.
Furthermore, claims 9-10 are not substantially identical or equivalent to any
of the claims classified as inventions 1-8.

Therefore, claims 9-10 cannot be classified as any of inventions 1-8.

Claims 9-10 have the special technical feature of “having an ignition
plug state determination unit for determining whether the ignition plug
fails, wherein the ignition plug state determination unit determines whether
the ignition plug fails on the basis of a determination result from the
tumble control valve state determination unit and the average wvalue of the
flow rates”. Thus, claims 9-10 are classified as invention 9.
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