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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows: .

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.
Group |: Claims 1-6, 20-21, drawn to a combustion liner, per se, having an outer surface contoured profile.

Group II: Claims 7-12, drawn to an inlet portion of a combustion liner having a rate of taper of liner and coating thickness.

Group lil: Claims 13-15, drawn to a method of reducing a recirculation zone.

Group IV: Claims 16-18, drawn to a combustion liner having a first and second blended radius contour.

-*-See Extra Sheet-"-

N
1. M As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

O

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:] No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest l:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|Z No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-*-Box lll-*- Observations where unity of invention is lacking-*-

The inventions listed as Groups I-1V do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical feature(s) for the following reasons:

SPECIAL TECHNICAL FEATURES
Group | has the special technical feature(s) of first and second outer surfaces, not required by Groups II-IV.

Group Il has the special technical feature(s) of a first liner thickness, a second liner thickness, and a rate of taper of said thicknesses at
the inlet; and first and second coating thickness having a second rate of taper between said thicknesses, not required by Groups |, lil or
V. :

Group lIl has the special technical feature(s) of a method of reducing a recirculation zone in a combustion liner comprising the steps of
directing a fuel and air mixture along the outer surface of the combustion liner, turning the fuel and air mixture about an inlet end of the
combustion liner such that the mixture remains at least in close proximity to the chamfered portions of the combustion liner and, directing
the mixture into the combustion liner, not required by Groups |-l or IV.

Group IV has the special technical feature(s) of a liner having a generally annular body having an opposing surface contoured according
to a first radius; and a coating applied to an inner surface of the liner, the coating contoured according to a second radius, such that the
first radius blends into the second radius at the inlet end, not required by Groups I-IIl.

COMMON TECHNICAL FEATURES

The only technical feature(s) that would otherwise unify Groups I-IV are a combustion liner, comprising an inlet and an outlet, and an
inner surface and an outer surface, and a coating applied to the inner surface of the combustion liner. However, these shared technical
feature(s) do not represent a contribution over the prior art as they are obvious over US 7,237,384 B2 to Stuttaford et al. (hereinafter
'Stuttaford') in view of EP 0136071 B1 to WESTINGHOUSE ELECTRIC CORPORATION (hereinafter WESTINGHOUSE').

Stuttaford teaches a combustion liner (73; fig.4; col 2, In 26-33) comprising an inlet end (generally 88 within and at inlet terminating end
of liner 73; fig. 4), and an opposing outlet end (see opposing outlet end not labeled; figs. 3-4), an inner surface and an opposing outer
surface (see fig. 4; wherein liner 73 has an inner surface facing conduit 79 and an outer surface 73, col 3, In 5-11).

WESTINGHOUSE teaches a thermal resistant coating (16) for the combustion liner (10) of a turbine combustion engine (col 2, In 20-35;
figs. 1-3).

It would have been obvious to a person having ordinary skill in the art that the liner taught by Stuttaford could have been modified in
view of WESTINGHOUSE to include a thermally resistant coating, to improve the performance of the liner.

As the common feature(s) of Groups |-IV were known in the art at the time of the invention, they cannot be considered special technical
feature(s) that would otherwise unify the groups.

The only common technical feature(s) that would otherwise unify Groups I-ll and IV are a combustion liner having a generally annular
body. However, these technical feature(s) do not represent a contribution to the prior art, because they are anticipated by Stuttaford.

Stuttaford teaches a combustion liner (73; fig.4; col 2, In 26-33) comprising a generally annular body (see annular body of liner 73; fig.3).

As the common feature(s) of Groups I-Il and IV were known in the art at the time of the invention, they cannot be considered special
technical feature(s) that would otherwise unify the groups.

The only common technical feature(s) that would otherwise unify Groups !-1l are a combustion liner having a tapered coating. However,
these technical feature(s) do not represent a contribution to the prior art, because they are obvious over Stuttaford in view of
WESTINGHOUSE.

Stuttaford teaches a combustion liner (73; fig.4; col 2, In 26-33).

WESTINGHOUSE teaches a thermal resistant coating (16) for a combustion liner (10) of a turbine combustion engine (col 2, In 20-35;
figs. 1-3) wherein said coating (16) including a ceramic coating portion ( col 2, In 32-35, 46-61) having a varying thickness from the inlet
end (12; fig. 2) to reduce the impact on airflow to the liner by avoiding excess thermal resistant coating at areas that do not receive high
temperature conditions (co! 2, In 62-65, col 3, In 36-40).

It would have been obvious to one having ordinary skill in the art that the combustion liner taught by Stuttaford could have been modified
in view of WESTINGHOUSE to reduce the impact on airflow to the liner by avoiding excess thermal resistant coating at areas that do not
receive high temperature conditions. :

The common technical feature(s) that would otherwise unify Groups | and Il are a combustion liner having a chamfer along an outer
surface of the combustion liner and a coating applied to an inner surface of the combustion liner. However, these shared technical
feature(s) do not represent any contribution of the prior art as the shared technical feature(s) are obvious over Stuttaford in view of
WESTINGHOUSE.

-*-Continued in Next Sheet-*-

Form PCT/ISA/210 (extra sheet) (January 2015)
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-*-Continued from Previous Sheet-*-

Stuttaford teaches a combustion liner (73; fig.4; col 2, In 26-33) comprising: a generally annular body (see annular body of liner 73;
fig.3), an inlet end (generally 88 within and at inlet terminating end of liner 73; fig. 4), and an opposing outlet end (see opposing outlet
end not labeled; figs. 3-4), the generally annular body having an inner surface and an opposing outer surface (see fig. 4; wherein liner 73
has an inner surface facing conduit 79 and a contoured outer surface of 73 varying in thickness forming channel 88 and facing annular
wall 77; col 3, In 5-11), and a first chamfer extending from the first outer surface to the inlet end (see terminating edge of liner 73 having
a chamfer).

WESTINGHOUSE teaches a thermal resistant coating (16) for the combustion liner (10) of a turbine combustion engine (col 2, In 20-35;
figs. 1-3) wherein said coating (16) includes a bond coating (col 2, In 46-52) and a ceramic coating ( col 2, In 32-35, 46-61) said ceramic
coating having a varying thickness from the inlet end (12; fig. 2) to reduce the impact on airflow to the liner by avoiding excess thermal
resistant coating at areas that do not receive high temperature conditions (co! 2, In 62-65, col 3, In 36-40).

It would have been obvious to one having ordinary skill in the art that the combustion liner taught by Stuttaford could have been modified
in view of WESTINGHOUSE to provide a thermal resistant coating to improve the performance and setvice life of the liner.

As the common feature(s) of Groups | and Il were known in the art at the time of the invention, they cannot be considered special
technical feature(s) that would otherwise unify the groups.

The shared technical feature(s) that would otherwise unify Groups | and IV are a combustion liner having a contoured profile, and that
the coating comprises a bond coating and a ceramic coating. However, these shared technical feature(s) do not represent a contribution
over the prior art as being obvious over Stuttaford in view of WESTINGHOUSE.

Stuttaford teaches a combustion liner (73; fig.4; col 2, In 26-33) comprising: a generally annular body having a contoured outer surface
having a contoured profile proximate the inlet (see fig.4; wherein outer surface of 73 has a varied thickness along its length) end such
that the outer surface comprises a first outer surface (see largest thickness of 73 located proximal to the inlet generally at 88, creating a
choked region for the fuel air flow; fig. 4) and a second outer surface (see second outer surface generally flat thickness labeled 73; fig. 4)
with the first outer surface located radially outward of the second outer surface (see fig. 4; showing the tapered region from the larger
thickness of the first outer surface generally at 88, to the smaller thickness of the second outer surface generally 73).

WESTINGHQUSE teaches a thermal resistant coating (16) for the combustion liner (10} of a turbine combustion engine (col 2, In 20-35;
figs. 1-3) wherein said coating (16) includes a bond coating (col 2, In 46-52) and a ceramic coating ( col 2, In 32-35, 46-61).

It would have been obvious to a person having ordinary skill in the art that the combustion liner taught by Stuttaford could have been
modified in view of WESTINGHOUSE, to provide a combustion liner having an inner surface coating comprising both a bond coating and
a ceramic top coating, to permit further resistance to the high temperatures experienced in the liner due to combustion of the air-fuel
mixture.

As the common technical feature(s) of Groups | and IV were known in the art at the time of the invention, they cannot be considered
special technical feature(s) that would otherwise unify the groups.

Therefore, Groups I-IV lack unity under PCT Rule 13 because they do not share the same or corresponding special technical feature(s).

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