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(57) Abstract: Embodiments disclosed herein include flame
positioning and stabilization devices, systems, and methods
as well as burners and combustion systems (e.g., systems
that include multiple burners), which incorporate such flame
positioning and stabilization devices, systems, and methods.
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Group I: Claims 1-10, directed to a method of controlling a downstream position of a flame relative to a primary fuel nozzle.
Group II: Claims 11-18, directed to a burner, including a first fuel source and a second fuel source.

Group Ill: Claims 19-21, directed to a bumer, including a flame control mechanism configured to produce ignition of the first fuel at or
near a perforated burner plate.
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claims.
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only those claims for which fees were paid, specifically claims Nos.:
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restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
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Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I 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.

D No protest accompanied the payment of additional search fees.
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-*-Continuation of Box IlI-Observations where unity of invention is lacking-*-
The inventions listed as Groups I-1ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, the lack the same or corresponding special technical feature(s) for the following reasons:

Group ! require§ the special technical feature of the steps of mixing at least a portion of a second fuel flow with at least a portion of a first
fuel and controlling the relative proportion of the fuels or the position of the second fuel flow, not required by Groups |l or IIl.

Group |l requires the special technical feature(s) of a perforated flame holder, fuel nozzles spaced therefrom and facing generally toward
the same, first and second fuel sources operably coupled to the fuel nozzles, and one or more control mechanisms configured to control

- one or more of a position of a flow of the second fuel relative to the first fuel or a relative proportion of the first and second fuels flowing
toward the perforated flame holder, not required by Groups | or Ill.

Group Ill requires the special technical feature(s) of a flame control mechanism configured to produce ignition of the first fuel at or near a
perforated bumer plate, not required by Groups | or Il.

The only shared technical feature(s) that would otherwise unify Groups I-1ll are a burner having at least one fuel nozzle. However, these
shared technical feature(s) do not represent a contribution over the prior art, because the shared technical feature(s) are anticipated by
US 5,718,573 A to Knight et al. (hereinafter ‘Knight').

Knight teaches a burner (2 in Fig. 1; col 3, In 14-15) comprising at least one fuel nozzle (4, 14 in Fig. 1; col 3, In 15-17, 24-27).

As the common technical feature(s) were known at the time of the invention, they cannot be considered to be common technical
feature(s) that would otherwise unify Groups I-1l1.

The only shared technical feature(s) that would otherwise unify Groups | and Il are a burner configured to combust first and second,
different, fuels, having different flame speeds, and first and second, different, fuel sources, wherein the fuels have different flame
speeds, and a structure or method for controlling a relative proportion of a first fuel to a second fuel, or a position of a first fuel relative to
a second fuel. However, these technical feature(s) do not represent a contribution over the prior art, because the shared technical -
feature(s) are obvious over Knight. :

Knight teaches a burner (2 in Fig. 1; col 3, In 14-15) configured to combust first and second, different, fuels (col 4, In 41-45), and first and
second, different, fuel sources (illustrated in Fig. 1; col 3, In 15-37; col 4, In 41-45); and a structure or method for controlling a relative
proportion of a first fuel to a second fuel, or a position of a first fuel relative to a second fuel (as illustrated in Fig. 1; col 3, In 14-37).
Knight does not expressly teach that the first and second fuels have different flame speeds. However, inasmuch as an objective of the
disclosure is to control the flame position so.as to prevent flashback (col 3, In 1-13), it would have been obvious to one having ordinary
skill in the art that the burner and method taught by Knight could have been modified to selectively use first and second fuels having
different flame speeds, to facilitate controlling flame position.

As the common technical feature(s) were known at the time of the invention, they cannot be considered to be common technical
feature(s) that would otherwise unify Groups | and II.

The only shared technical feature(s) that would otherwise unify Groups | and |l are a structure and/or method fbr_igniting fuelina
burner, to produce a flame downstream of a nozzle. However, these technical feature(s) do not represent a contribution over the prior
art, because the shared technical feature(s) are anticipated by US 4,078,587 A to Jackson (hereinafter 'Jackson’).

Jackson teaches a structure and/or method for igniting fuel in a burner, to produce a flame downstream of a nozzle. Specifically,
Jackson teaches a burner (10 in Fig. 1; col 3, In 21-23) having an igniter (42 in Fig. 1; col 5, In 12-16) to ignite a fuel to produce a flame
downstream from a nozzle (inlet pipe 14 in Fig. 2; col 3, In 32-34).

As the common technical feature(s) were known at the time of the invention, they cannot be considered to be common technical
feature(s) that would otherwise unify Groups | and Iil.

The only shared technical feature(s) that would otherwise unify Groups Il and !l are a burner having a perforated flame holfl(_er. However,
these technical feature(s) do not represent a contribution over the prior art, because the shared technical feature(s) are anticipated by
Knight.

Knight teaches a perforated flame holder (22 in Fig. 1; col 3, In 45-47).

As the common technical feature(s) were known at the time of the invention, they cannot be considered to be common technical
feature(s) that would otherwise unify Groups Il and 1.

Therefore, Groups I-11l lack unity under PCT Rule 13.
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