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Memorandum of Decision on Claim Construction

MARK R. KRAVITZ, District Judge.

In this case, Plaintiff, United Technologies Corporation ("UTC"), asserts that Defendants, PerkinElmer,



Incorporated ("PerkinElmer") and Eaton Corporation ("Eaton"), FN1 infringed UTC's United States Patent
5,597,167 (the "'167 Patent"), entitled"Brush Seal with Fool Proofing and Anti-Rotation Tab." See Amended
Complaint [doc. # 13]. UTC's patent, which is attached to this decision as an appendix, relates to brush
seals commonly used in aircraft jet engines.

FN1. UTC alleges that the replacement brush seals at issue are manufactured at a facility in Warwick,
Rhode Island, which at the time of UTC's filing of suit was owned by PerkinElmer, but has since been
purchased by Eaton. See UTC's Claim Construction Brief [doc. # 62], at 1 n. 1. All references in this ruling
to "PerkinElmer" will include both PerkinElmer and Eaton.

Both parties have filed briefs on the construction of various terms in the ' 167 Patent, as well as motions for
summary judgment on patent infringement and invalidity and motions to exclude each other's experts.
However, as the parties themselves recognize, assessment of patent infringement and validity claims
involves two steps, the first of which is claim construction. Amazon.com, Inc. v. Barnesandnoble.com, Inc.,
239 F.3d 1343, 1351 (Fed.Cir.2001). Thereafter, the construed claims are compared with the accused device
to determine in the case of infringement, whether all of the claim limitations are present either literally or by
a substantial equivalent, or to determine in the case of validity, "whether the claim 'reads on' an accused
device or method, or whether the prior art anticipates and/or renders obvious the claimed invention." Id.

Therefore, this ruling is confined to the first step-claim construction. The Court will require further briefing
on infringement and invalidity in light of its construction of the patent claims. Accordingly, the Court denies
without prejudice the parties' motions for summary judgment. The Court also denies without prejudice the
parties' motions seeking exclusion of expert testimony. The Court has been able to construe the disputed
terms in the '167 Patent without the need to rely on any of the parties' proffered expert testimony. That said,
the Court benefitted greatly from the superb briefing provided by both parties and by the able presentations
of counsel at a Markman hearing devoted to claim construction issues. The Court is grateful to counsel for
their guidance.

I. Background

Commonly used in aircraft jet engines, brush seals are hoop-like structures consisting of one or more bristle
packs sandwiched between two retaining plates, in this case a sideplate and a backplate. See '167 Patent at
1:18-25. A brush seal provides sealing between a rotating component such as a shaft and an adjacent
stationary structure. See id. at 1:16-18. Because the free ends of the bristles extend beyond the sideplate and
backplate, the bristles maintain contact with the rotating surface, filling the air gap between the surfaces and
thus forming a seal. An everyday analogy to these brush seals would be the brush or rubber seals commonly
attached to the bottom of the front doors to houses to exclude air entry. In jet engines, brush seals are used
to isolate high pressure regions in an engine from low pressure regions. By doing so, they allow the turbine
engine to work more efficiently and also reduce damage to turbine parts.
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As owner of the '167 Patent, UTC does not claim to have invented brush seals. However, UTC does contend
that it advanced the state of the art of brush seals. The parties agree that the ' 167 Patent is directed toward
two problems in brush seal design: (1) rotation of the brush seal; and (2) reverse installation of the brush
seal (also termed "foolproofing"). See UTC's Claim Construction Brief ("UTC's Claim Br.") [doc. # 62], at
4-8; Defs.' Claim Construction Brief ("Defs.' Claim Br.") [doc. # 61], at 4. Rotation happens when
interaction between the brush seal's bristles and the rotating surface causes the seal to rotate in the direction
of the rotating surface. Reverse installation occurs because it is easy to mistake the "front" of the brush seal
for its "back." Both rotation and reverse installation can cause excessive wear on a brush seal, impairing its
sealing performance and reducing or preventing its effectiveness. The wear from rotation results from the
contact between the bristles and the rotating surface, which can eventually result in wear on both the brush
seal and the stationary surface. See '167 Patent at 1:29-32. The wear from reverse installation results from
the bending of the bristles in the wrong direction as well as the effect of higher levels of vibration when the
brush seal does not seat properly. See id. at 1:33-46.

UTC's design-which is by no means the first to seek a solution to the problems of rotation and reverse
installation-tries to eliminate these issues by way of a tab that is attached to the brush seal. The tab prevents
rotation because it fits within a cut-out in a housing structure consisting (in pertinent part) of a "retaining
means," which holds the brush seal to the stationary surface termed the "carrier." The tab prevents reverse
installation by interfering with the carrier if it is installed backwards. UTC contends that its design advanced
the state of the art because it allows for brush seals to be used "in locations of higher pressure and surface
speed," and thus larger airplanes, such as the Boeing 777, "than had previously been accomplished in the
industry." UTC's Claim Br. at 1. The brush seal at issue in this case has a diameter of about two feet.

II. Legal Framework

[1] [2] [3] [4] The construction of patent claims is a matter of law within the exclusive province of the
Court. See Markman v. Westview Instruments, Inc., 517 U.S. 370, 388, 116 S.Ct. 1384, 134 L. Ed.2d 577



(1996). To fulfill that responsibility, the Court must use the framework for construing patent claims
developed by the Supreme Court and the Federal Circuit. In its landmark decision in Phillips v. AWH Corp.,
415 F.3d 1303 (Fed.Cir.2005) (en banc), the Federal Circuit provided lower courts with important guidance
in construing patent claims. It explained that "the words of a claim are generally given their ordinary and
customary meaning[, which] is the meaning that the term would have to a person of ordinary skill in the art
in question at the time of the invention...." Phillips, 415 F.3d at 1312-13 (quotation marks omitted). Where
such meaning is "readily apparent even to lay judges, ... claim construction ... involves little more than the
application of the widely accepted meaning of commonly understood words. In such circumstances, general
purpose dictionaries may be helpful." Id. at 1314 (citations omitted). In many cases, however, the meaning
of a term is not "readily apparent” and "determining the ordinary and customary meaning of the claim
requires examination of terms that have a particular meaning in a field of art." Id. To do so, courts should
look to those sources available to the public, that is, "the words of the claims themselves, the remainder of
the specification, the prosecution history, and extrinsic evidence concerning relevant scientific principles,
the meaning of technical terms, and the state of the art." Id. (quotation marks omitted).

As to the first interpretative source-the words of the claim itself-the Federal Circuit has stated that "[i]t is a
bedrock principle of patent law that the claims of a patent define the invention to which the patentee is
entitled the right to exclude." Id. at 1312 (quotation marks omitted). Beyond the words themselves, the
context in which a term is used also matters. See id. at 1314. In providing guidance on how a claim's terms
should be read, the Federal Circuit has developed two sets of rules, among others, that are particularly
relevant here-that relating to preambles and that dealing with differences in claims.

[5] [6] First, because "claims are interpreted with an eye toward giving effect to all terms in the claim,"
Bicon, Inc. v. Straumann Co., 441 F.3d 945, 950 (Fed.Cir.2006), preamble language should also be
considered in construing claims. See 1d. Though usually not limiting in nature, preamble language can be
limiting in certain cases. See id. at 952. "Preamble language that merely states the purpose or intended use
of an invention is generally not treated as limiting the scope of the claim." Id. However, "if the claim drafter
'chooses to use both the preamble and the body to define the subject matter of the claimed invention, the
invention so defined, and not some other, is the one the patent protects.' " Id. (quoting Bell Commc'ns
Research, Inc. v. Vitalink Commc'ns Corp., 55 F.3d 615, 620 (Fed.Cir.1995)). "Moreover, when the
limitations in the body of the claim 'rely upon and derive antecedent basis from the preamble, then the
preamble may act as a necessary component of the claimed invention.' " Id. (quoting Eaton Corp. v.
Rockwell Int'l Corp., 323 F.3d 1332, 1339 (Fed.Cir.2003)).

The Federal Circuit has cautioned that "there is no litmus test for determining whether preamble language is
limiting. To the contrary, ... whether to treat a preamble as a claim limitation is determined on the facts of
each case in light of the claim as a whole and the invention described in the patent." 1d. (quotation marks
and citations omitted and emphasis added); see also In re Cruciferous Sprout Litig., 301 F.3d 1343, 1347
(Fed.Cir.2002) ("Whether to treat a preamble as a limitation is a determination resolved only on review of
the entirety of the patent to gain an understanding of what the inventors actually invented and intended to
encompass by the claim." (quotation marks omitted and emphasis added)).

[7] [8] Second, "[d]ifferences among claims can also be a useful guide in understanding the meaning of
particular claim terms. For example, the presence of a dependent claim that adds a particular limitation
gives rise to a presumption that the limitation in question is not present in the independent claim." Phillips,
415 F.3d at 1314-15 (citations omitted). This concept-known as the doctrine of claim differentiation-is "a
guide, not a rigid rule," Curtiss-Wright Flow Control Corp. v. Velan, Inc., 438 F.3d 1374, 1381



(Fed.Cir.2006) (quotation marks omitted), and it provides that "[t]o the extent that the absence of such
difference in meaning and scope would make a claim superfluous, the doctrine of claim differentiation states
the presumption that the difference between claims is significant." Andersen Corp. v. Fiber Composites,
LLC, 474 F.3d 1361, 1369-70 (Fed.Cir.2007) (quotation marks omitted). In sum, this judge-made doctrine
"is based on the common sense notion that different words or phrases used in separate claims are presumed
to indicate that the claims have different meanings and scope." Id. at 1369.

[9] The second interpretative source identified by the Federal Circuit-the specification-is often determinative
of the meaning and scope of the claims. As the Federal Circuit has explained, "claims must be read in view
of the specification, of which they are a part." Phillips, 415 F.3d at 1315 (quotation marks omitted). In fact,
"[u]sually, [the specification] is dispositive; it is the single best guide to the meaning of a disputed term
[and] the primary basis for construing the claims." Id. (quotation marks omitted and emphasis added). As
such, where the specification reveals "a special definition given to a claim term ... that differs from the
meaning it would otherwise possess" or "an intentional disclaimer, or disavowal, of claim scope by the
inventor," it is "the inventor's intention, as expressed in the specification, [that is] dispositive." Id. at 1316
(citations omitted).

[10] However, the Federal Circuit has emphasized that while courts should use the specification to interpret
claim terms, they should "avoid importing limitations from the specification into the claims...." Id. at 1323.
For example, the "depiction of a single embodiment in a patent [does not] necessarily limit[ ] the claims to
that depicted scope." AGFA Corp. v. Creo Prods. Inc., 451 F.3d 1366, 1376 (Fed.Cir.2006) (citing Phillips,
415 F.3d at 1323). Rather, the specification should be used to determine whether the embodiments "define
the outer limits of the claim term or [are] merely ... exemplary in nature." Phillips, 415 F.3d at 1323. In
short, claim terms should be read in light of the specification but not limited by it, although "the distinction
between using the specification to interpret the meaning of a claim and importing limitations from the
specification into the claim can be a difficult one to apply in practice." Id.

The two remaining sources of interpretation-the prosecution history and extrinsic evidence-are useful, but
less reliable, sources of a patent claim's meaning, the latter more so than the former. Thus, the prosecution
history can inform the specification where needed, see id. at 1315, because it "provides evidence of how the
[Patent and Trademark Office] and the inventor understood the patent," see id. at 1317. However, because a
prosecution historyrepresents an "ongoing negotiation ... rather than the final product of that negotiation, it
often lacks the clarity of the specification and thus is less useful for claim construction purposes." Id.
Similarly, although courts can rely on extrinsic evidence-that is, "all evidence external to the patent and
prosecution history, including expert and inventor testimony, dictionaries, and learned treatises," id.
(quotation marks omitted)-such evidence is "less significant" and "less reliable" than the intrinsic record
(including the prosecution history) in constructing a claim. See id. at 1317-18. FN2

FN2. As noted, each side filed expert opinions, and objections to the use of such opinions. Given that
intrinsic evidence is preferred over extrinsic evidence, see Phillips, 415 F.3d at 1317-18, and that the expert
opinions simply tracked the arguments of counsel in the legal briefs, the Court concluded that it was able to
construe the '167 Patent without resorting to the views of the parties' experts. As a result, the Court need not
address each side's efforts to prevent the other side's experts from testifying.

In sum, therefore, it is "[t]he construction that stays true to the claim language and most naturally aligns
with the patent's description of the invention [that] will be, in the end, the correct construction." Id. at 1316



(quoting Renishaw PLC v. Marposs S.p.A, 158 F.3d 1243, 1250 (Fed.Cir.1998) (emphasis added)). As in
many cases, the parties do not dispute these general principles. It is their application in the context of this
case that causes disagreement. And it is to their application that the Court now turns.

II1. Analysis

The '167 Patent describes UTC's inventions in eighteen claims. Claims 1,7, and 13 are the only independent
claims, with claims 2 through 6 dependent on claim 1, claims 8 through 12 dependent on claim 7, and claims
14 through 18 dependent on claim 13, which covers a method of installation and is not at issue in this ruling.
UTC's claims of patent infringement involve only claims 1, 3, and 6. Those claims are reproduced below,
with the disputed language italicized:

1. A brush seal for discouraging fluid flow through an annular spacing between a stationay [sic: stationary]
carrier and a rotating surface proximate to the carrier, the annular spacing disposed about a longitudinal
axis and separating a first cavity and a second cavity, the first cavity having a higher pressure than the
second cavity, the carrier including a retaining means being engageable with the brush seal and thereby
fixedly retain the brush seal to the carrier with the brush seal in an installed condition, the brush seal
including:

at least one brush stage, the brush stage including:
an array of brushes extending through the spacing;

a backing plate adjacent the side of the array of brushes, the backing plate facing the second cavity with the
brush seal in the installed condition; and

a sideplate adjacent the opposite side of the array of brushes; and

a tab disposed in a fixed relationship to the brush stage, the rab engaging the retaining means to block
rotation of the brush stage about the longitudinal axis, and the tab extending outward from the brush seal,
the fab being located such that if the brush seal is installed with the backing plate between the array of
brushes and the first cavity, the tab interfaces with the carrier to thereby prevent fixed retention of the brush
seal to the carrier by the retaining means.

3. The brush seal according to claim 1, wherein the retaining means is vane assembly sideplate, the vane
assembly sideplate being fastened to an adjacent vane assembly and extending over the brush seal, wherein
the tab is disposed on the side of the brush seal facing the second cavity.

6. The brush seal according to claim 3, wherein the tab includes a lip extending outward from the brush
seal, wherein the vane assembly sideplate includes a cut-out adapted to accommodate the /ip such that
engagement between the /ip and cut-out blocks rotation of the brush seal about the longitudinal axis.

U.S. Patent No. 5,597,167, at 6:5-29, 34-39, 51-56 (issued Jan. 28, 1997) (emphasis in italics added).

The parties dispute the construction of claim 1 (and in particular its preamble) and the terms "tab," and "lip"
in claims 1, 3, and 6. Both parties agree that what is unusual about this case is that the patent holder-UTC-1s
not trying to broaden its patent claims to encompass brush seals or configurations different from the one



UTC designed. Rather, it is seeking (at least for some claims) to rather narrowly describe essentially only
the brush seal that UTC designed, which UTC claims PerkinElmer copied through reverse engineering. On
the other hand, the alleged infringer-PerkinElmer-seeks an expansive reading of the disputed patent
language to encompass much more than a brush seal and configurations far different from UTC's design,
presumably in order to enhance PerkinElmer's infringement and invalidity arguments. Therefore, the
position of the parties on the scope of the patent is essentially the reverse of what one would expect to see
in the usual case.

A. Claim 1 and its Preamble

Certainly the first, and in many ways the primary, construction issue in this case is that of claim 1 and its
preamble, which starts at the beginning of claim 1 and ends just before the words "the brush seal including."
'167 Patent at 6:5-13. Though preambles are more commonly not limiting, they may be limiting where the
entire patent so instructs. See Bicon, 441 F.3d at 952. In this case, the Court's task is not to ascertain
whether claim 1's preamble is limiting; both parties agree that it is. See UTC's Claim Br. at 15; Defs.' Claim
Br. at 14. Instead, the issue is how the preamble limits claim 1. In brief, the question this Court must answer
is whether, as UTC argues, claim 1 describes a stand-alone brush seal that operates in a particular design
envelope described in the preamble, or whether, as PerkinElmer contends, the preamble recites structural
features of the invention-a brush seal and a stationary carrier, a retaining means, an annular spacing, and
first and second cavities-that limit claim 1 by requiring both a brush seal and a particular housing structure
or framework. In other words, according to PerkinElmer, claim 1 describes a "brush seal assembly," and not
simply a stand-alone brush seal. This issue is important because both parties agree that PerkinElmer sold
only a brush seal and not a brush seal assembly. FN3

FN3. Apparently, UTC sold brush seal assemblies to United Airlines, and the stand-alone brush seals later
needed replacement. Finding UTC's replacement brush seals too expensive, United Airlines sought
alternative suppliers and approached PerkinElmer to provide the replacement stand-alone brush seals. See
Defendants' Motion for Summary Judgment of Non-Infringement [doc. # 69], at 1-2.

[11] [12] Whether, and thus how, a preamble is limiting is determined by reviewing the claim as a whole
and the entire patent to ascertain whether the preamble recites essential structure, whether the drafter used
both the preamble and the body of the claim to define the claim, and whether limitations in the body of the
claim rely upon or derive antecedent meaning from the preamble. See Bicon, 441 F.3d at 952; In re
Cruciferous, 301 F.3d at 1347. Having considered this issue at length, the Court believes that a reading both
of claim 1 as a whole and of the patent in its entirety shows that claim 1 describes a stand-alone brush seal,
albeit one that functions in a design envelope described in the preamble. The Court reaches this conclusion
for a number of reasons.

First, the introduction to claim 1's preamble explicitly specifies that what the claim covers is " a brush seal."
'167 Patent at 6:5 (emphasis added). Indeed, those are the first three words of the claim. The phrase "brush
seal assembly," which along with "brush seal" appears elsewhere in the patent, is nowhere to be found in
claim 1 or its preamble. See id. at 6:57,61; 7:11, 15,27, 33.

Second, the language that follows "a brush seal" in the preamble (though perhaps not the epitome of clear
claim drafting) does not indicate that anything more than a "brush seal" is claimed. Indeed, the first phrase
states "[a] brush seal for discouraging fluid flow through an annular spacing," id. at 6:5-6 (emphasis added),



indicating that the preamble describes the purpose or function of the brush seal claimed, see Bicon, 441 F.3d
at 952; C.R. Bard, Inc. v. M3 Sys., Inc., 157 F.3d 1340, 1350 (Fed.Cir.1998). The forty words that then
follow the phrase "annular spacing" describe the location of the annular spacing (between stationary and
rotating surfaces) through which the brush seal is designed to discourage fluid flow. See '167 Patent at 6:6-9.
And the remainder of the preamble describes two structures near the annular spacing-"the carrier including a
retaining means"-as "being engageable" with the "brush seal [when] in an installed condition." Id. at 6:9-13.
Thus, the preamble describes a brush seal that is "engageable" with, or "able to engage," the carrier,
including a retaining means, when the brush seal is in an installed condition. See Pfizer Inc. v. Ajix, Inc.,
CIVA3-03CV754 (JCH), 2005 WL 1828830, at (D.Conn. July 29, 2005) ("The term 'engageable,' [is]
commonly understood to mean 'able to engage....' "). The combination of these features-use of the term
"brush seal," the descriptions of purpose and location, and the conditional language "engageable"-all
indicate that the preamble is intended to describe a design envelope in which the claimed brush seal
operates, so that when placed in this design envelope, the brush seal achieves the patent's goals of
foolproofing and anti-rotation.

This conclusion is further buttressed by the body of claim 1, which reiterates that what is being claimed is a
"brush seal." Thus, the body of the claim describes the invention as including at least one brush stage, a
backing plate, a sideplate, and a tab, but notably, not any housing structure or framework. See '167 Patent at
6:13-29. The body of the claim thus describes the tab as affixed to the "brush stage" and as "engaging" the
"retaining means" (described in the preamble as "being engageable with the brush seal," id. at 6:11), "to
block rotation" and to interface with the carrier, when the brush seal is installed, see id. at 6:21-29.

PerkinElmer contends that this language-specifically the reference to "engaging" the retaining means-
demonstrates that claim 1 relates to a seal and its housing structure, noting that the body of the claim does
not use conditional language such as "capable of engaging." Yet, as PerkinElmer itself points out, the
language of the body of the claim should be read in light of the meaning accorded those terms in the
preamble. See Defs.' Claim Br. at 18 ("Because, 'retaining means' is first defined in the preamble, the
preamble must be consulted to understand the meaning of [the] phrase."); Bicon, 441 F.3d at 952. Given
that the Court finds that the preamble refers to a design envelope in which a stand-alone brush seal operates,
any terms later repeated should be read in light of how those terms are understood in the preamble. FN4
This means that if the preamble defines the tab as "being engageable with the retaining means," then the
reference in the body of claim 1 to "the retaining means" would mean the retaining means discussed in the
preamble-namely, one that is able to engage with the tab on the stand-alone brush seal. FN5

FN4. The same analysis would apply to PerkinElmer's contention that language in claim 3 demonstrates that
claim 1 describes a seal and its housing structure. The relevant language in claim 3 reads as follows:
"wherein the retaining means is vane assembly sideplate, the vane assembly sideplate being fastened to an
adjacent vane assembly and extending over the brush seal, wherein the tab is disposed on the side of the
brush seal facing the second cavity." '167 Patent at 6:34-39. PerkinElmer points out that this language is
definite and not conditional; the language says "extending over the brush seal," not "able to extend over a
brush seal." However, for the reasons stated in the text, the Court concludes that this language should be
read in the light of the preamble and as such, it refers to the design envelope in which a stand-alone brush
seal operates, and not a brush seal assembly.

FNS. It is also worth noting the distinctions between this case and Cross Medical Products, Inc. v.
Medtronic Sofamor Danek, Inc., 424 F.3d 1293 (Fed.Cir.2005), the case that PerkinElmer cites to buttress



its argument that phrases such as "engaging the retaining means" and "extending over the brush seal" should
not be construed in the conditional sense of "able to engage" or "able to extend." Cross Medical did not
include preamble language similar to that in claim 1 that would give meaning to terms that are repeated in
the body of the claim. See id. at 1306.

Furthermore, the language of the entire patent points to the same conclusion. Claims 3 and 6 each begin
with the words "The brush seal according to claim 1" and "claim 3." See '167 Patent at 6:34, 51 (emphasis
in italics added). Moreover, claim 7-one of the three independent claims in the patent-uses similar preamble
language, but is different from claim 1 in the following three important respects. Claim 7 claims (1) a
"brush seal assembly," (2) omits claim 1's locational description of the "annular spacing," and (2) describes
the claimed "brush seal assembly" as "including a stationay [sic: stationary] carrier, a rotating surface
proximate to the carrier, at least one brush stage, and a tab disposed in a fixed relationship to the brush
stage, the carrier including a retaining means being engageable with the brush stage...." '167 Patent, 6:57-65.
FNG6 Put simply, claim 7 describes a brush seal and its housing structure, precisely what PerkinElmer argues
claim 1 specifies. The ' 167 Patent's part-then-whole approach-as illustrated in claims 1 (stand-alone brush
seal) and 7 (brush seal assemblies)-would make sense to one ordinarily skilled in the art, thus satisfying the
patent law's public notice requirement. See Bicon, 441 F.3d at 950. Indeed, it would make little sense for
UTC to patent the whole-the "brush seal assembly" (claim 7)-and not the critical part-the "brush seal"
(claim 1)-given that the stand-alone brush seal is the part that would be in the most frequent need of
replacement, and thus most at risk of infringement.

FNG6. Though relevant, the doctrine of "claim differentiation" does not play a role in this Court's analysis at
this point. At this juncture, the Court's reference to claim 7 is done merely to interpret the preamble in light
of the entirety of the patent. See, e.g., Bicon, 441 F.3d at 952 (stating that preambles should be read in light
of the patent as a whole); In re Cruciferous, 301 F.3d at 1347 (same).

The specification also supports the Court's conclusion that claim 1 describes a stand-alone brush seal, while
claim 7 describes a brush seal assembly. For example, the introduction to the specification provides that
"[t]he present invention relates to brush seals." '167 Patent at 1:6-7 (emphasis added). There would be little
point to such a statement if none of the claims related to brush seals and all of the claims described various
brush seal assemblies. FN7 Furthermore, the background section goes on to discuss the function or purpose
of "brush seals" and the wear and tear that results from reverse installation and rotation. See id. at 1:16-45.
It then states that the applicant is "working to develop improved brush seals." Id. at 2:2-3. And the
"principle feature of the present invention" is described as "the tab extending outward from the brush seal."
Id. at 2:40-41 (emphasis added); see also id. at 2:57-59 ("A further advantage of the present invention is the
increased durability of the brush seal as a result of the elimination of machining of the brush seal ....")
(emphasis added).

FN7. Even though patent titles are "near[ly] irrelevan[t to] claim construction," Pitney Bowes, Inc. v.
Hewlett-Packard Co., 182 F.3d 1298, 1312 (Fed.Cir.1999), it is also worthwhile to note that the title of the
patent provides for a " Brush Seal With Fool-Proofing and Anti-Rotation Tab," '167 Patent at [54], 1:1-2
(emphasis added).

The embodiments of the invention also support the Court's interpretation. See Phillips, 415 F.3d at 1323



(stating that the specification should be used to interpret claims and not to import limitations from the
preferred embodiments); Phonometrics, Inc. v. N. Telecom, Inc., 133 F.3d 1459, 1466 (Fed.Cir.1998)
("Although claims are not necessarily restricted in scope to what is shown in a preferred embodiment,
neither are the specifics of the preferred embodiment irrelevant to the correct meaning of claim
limitations."). The section of the specification entitled "Brief Description of the Drawings" notes that Figures
3,4,5, and 6 describe "brush seals," see '167 Patent at 3:7-14, and the "Best Mode" section refers to the
inner and outer "brush seal assemblies" as including a stationary carrier, a brush seal, and a retainer, see id.
at 3:63-65; 4:33-35. In addition, the inventors repeatedly distinguished between a stand-alone "brush seal,"
and a "brush seal assembly," where they contemplated the entire structure. See id. at 4:33-35 ("The outer
brush seal assembly 44 includes ... a brush seal 96...."), 5:44-47 ("For the outer brush seal assembly 44, the
brush seal 96 ...."), fig. 5 (noting brush seal within outer brush assembly); id. at 3:64-65 ("The inner brush
seal assembly 42 includes ... a brush seal 62...."); 5:28-29 ("For the inner brush seal assembly 42, the brush
seal 62 ...."); fig. 3 (noting brush seal within inner brush assembly). Thus, the embodiments point to the
stationary carrier, brush seal, and a retainer when discussing the assembly, but just to the seal when
discussing a stand-alone brush seal.

PerkinElmer points to the abstract, the first sentence of which begins "[a] brush seal assembly," and argues
that this indicates that the patent as a whole claims only a brush seal assembly and not component parts-that
1s, a stand-alone brush seal. The abstract does form a part of the specification. See Pandrol USA, LP v.
Airboss Ry. Prods., Inc., 320 F.3d 1354, 1363 n. 1 (Fed.Cir.2003). But see C.R. Bard, Inc. v. U.S. Surgical
Corp., 388 F.3d 858, 864 (Fed.Cir.2004) ("[A] statement's location[, such as in the abstract,] is not
'determinative'...."). However, the Court does not find the abstract as clear as PerkinElmer supposes it to be.
For instance, as highlighted in italics in the footnote accompanying this text,FN8 the abstract refers to the
tab as attached to the "brush seal assembly," and also describes the "brush seal assembly" as including a tab
that is engageable with a "brush seal retainer." Given that the brush seal assembly, as described by claim 7
(and PerkinElmer), includes at least a brush seal, a retaining means, and a carrier, the abstract provides no
clear indication of what component the tab is attached to, except insofar as to suggest that the "brush seal
retainer” 1s excluded. The abstract also describes the "brush seal assembly" as being installed within a
carrier. Yet it is apparent that the "brush seal assembly" includes the carrier within which the brush seal
must be installed. Further, the abstract does not exclude the possibility of a patent on both a brush seal and
a brush seal assembly.

FNS8. The '167 Patent's abstract states: " A brush seal assembly includes a tab extending outward and
engageable with a brush seal retainer. Various construction details are disclosed that provide a tab that
prevents rotation of the brush seal during use and also prevents reverse installation of the brush seal
assembly. In a particular embodiment, a brush seal assembly for installation within a carrier includes a tab
that fits radially within a cut-out in a retaining means. Engagement with the cut-out prevents rotation. The
tab extends outward from the low pressured side of the brush seal assembly. If installed in a reverse
orientation, the tab engages the carrier to block installation of the retaining means." '167 Patent at [57]
(emphasis added).

At best, therefore, the abstract is ambiguous. As a consequence, the Court must look to the rest of the
specification for assistance, and the balance of the specification provides sufficient basis on which to
conclude that claim 1, at least, describes only a stand-alone brush seal, and not the entire brush seal
assembly. In sum, in light of the way the preamble itself is worded, the wording of the body of claims 1 and
7, and the evidence provided in the specification, the Court concludes that a person ordinarily skilled in the



art would read the preamble as describing the design envelope into which the claimed brush seal fits.

Applying the doctrine of "claim differentiation" only strengthens the Court's conclusion. This doctrine "is
based on the common sense notion that different words or phrases used in separate claims are presumed to
indicate that the claims have different meanings and scope." Andersen, 474 F.3d at 1369 (quotation marks
omitted). "[This] tool works best in the relationship between independent and dependent claims," Curtiss-
Wright, 438 F.3d at 1380, but it also applies to two independent claims, see id. Two considerations generally
govern the analysis: "(1) claim differentiation takes on relevance in the context of a claim construction that
would render additional, or different, language in another independent claim superfluous; and (2) claim
differentiation can not broaden claims beyond their correct scope." Id. at 1381 (quotation marks omitted). In
view of the differences in phrasing between claim 1 and claim 7, the claim differentiation doctrine supports
the Court's view that claim 1 should not be read to encompass an entire brush seal assembly, as such an
interpretation would render claim 7-which all agree describes brush seal assemblies-superfluous.FN9

FNO. The same reasoning applies to claims 3 and 6, which are identical to claims 9 and 12 except that
claims 3 and 6 refer to "brush seals," while claims 9 and 12 refer to "brush seal assemblies," and all refer to
the differing claim numbers on which they are dependent. Thus, construing claims 3 and 6 as referring to
brush seal assemblies would render claims 9 and 12 superfluous. See Curtiss-Wright, 438 F.3d at 1381.

PerkinElmer argues that the claim differentiation doctrine does not support UTC because there are
differences between claim 1 and claim 7 that would not render them redundant or superfluous if interpreted
in the manner PerkinElmer suggests. The crux of PerkinElmer's argument appears to be that claim 1, and
thus its dependent claims, would still be different from claim 7, and its dependent claims, because in claims
1, 3, and 6, the retaining means and tab engage with a brush seal, while in claims 7,9, and 12, they engage
with a brush stage FN10 See Defs.' Claim Construction Reply Br. ("Defs.' Claim Reply Br.") [doc. # 85], at
6-7. Perhaps recognizing the tenuous nature of this argument, PerkinElmer devotes only a brief footnote to
explaining how a brush seal is different from a brush stage. The footnote states as follows: "The terms
'brush stage' and 'brush seal' are not coextensive. As claim 1 indicates, a 'brush seal' may include a number
of 'brush stages,' each of which has a brush array, a backing plate, and a side plate." Id. at 6 (quoting ' 167
Patent at 6:13-20).

FN10. Without explaining, PerkinElmer asserts that the omission of the locational language regarding
"annular spacing" in claim 7 also differentiates the claims. See Defs.' Claim Reply Br. at 6. The Court
agrees, but for different reasons than PerkinElmer might propose: claim 1's preamble language, including
the locational language, describes the brush seal's design envelope into which the claimed stand-alone brush
seal sits, while claim 7 describes the brush seal assembly.

PerkinElmer's attempt to differentiate claims 1 and 7 is unpersuasive. Claim 1 describes a "brush seal" as
including at least one "brush stage" with an affixed tab. See '167 Patent at 6:21. Thus, references to a

"stage" in claim 7 are almost interchangeable with references to a "seal" in claim 1. Indeed, aside from
noting that "brush stage" and "brush seal" are not co-extensive, PerkinElmer does not explain how the
difference in the use of those terms would be applied to give claim 7 meaning if claim 1 were construed as a
brush seal assembly. Likewise, the Court can think of none. Of course, the doctrine of claim differentiation
only creates a presumption, which can be overcome. See Andersen, 474 F.3d at 1370. However, nothing in
the intrinsic evidence indicates that the presumption should be overcome in this case. Cf. id. (refusing to



apply claim differentiation, but where intrinsic record offered a different result and claims were not
otherwise identical and thus construction would not render other claims redundant); Multiform Desiccants,
Inc. v. Medzam, Ltd., 133 F.3d 1473, 1480 (Fed.Cir.1998) ("[T]he doctrine of claim differentiation can not
broaden claims beyond their correct scope, determined in light of the specification and the prosecution
history and any relevant extrinsic evidence.").

Next, in a somewhat different twist on claim differentiation, PerkinElmer argues that UTC's interpretation of
claim 1 would render claim 3 invalid because claim 3 (which is a dependent claim) "adds to claim 1 only by
specifying the nature of the retaining means' ... and the cavity towards which the tab faces...." Defs.' Claim
Br. at 22. Therefore, PerkinElmer notes, if claim 1 does not require a retaining means or a second cavity,
claim 3 would be invalid because it would add features that are not claim limitations and thus would not
limit the scope of claim 1, as required by law. See 35 U.S.C. s. 112, para. 4 ("[A] claim in dependent form
shall contain a reference to a claim previously set forth and then specify a further limitation of the subject
matter claimed.").

However, as already explained, claim 1 does provide for a limitation, just not the limitation PerkinElmer
would prefer. Claim 1 describes the design envelope in which the claimed stand-alone brush seal resides.
Claim 3 further limits both the brush seal and its design envelope by specifying that the brush seal's tab
faces the second cavity, which enables it to fit within the design envelope of a vane assembly sideplate, as
described in claim 3. FN11 See '167 Patent at 6:35-39. As further confirmation of this construction, it is
apparent that PerkinElmer's approach would render claim 9 superfluous. For, as noted, claim 9 is identical to
claim 3, except that claim 3 refers to a "brush seal" while claim 9 refers to a "brush seal assembly" (both
also refer to the differing claim numbers on which they are dependent). The Court's construction of claim 3
therefore preserves claim 9's meaning.

FN11. UTC has a separate patent on the vane assembly sideplate. See Brush Seal Support and Vane
Assembly Windage Cover, U.S. Patent No. 5,522,698 (issued June 4, 1996).

Finally, the cases on which PerkinElmer relies are distinguishable. For example, in In re Cruciferous, the
Federal Circuit found that the preamble term "rich in glucosinolates" acted as a limitation on the body of the
claim because both the specification and prosecution history indicated that it did so. 301 F.3d at 1347. As
already discussed, the '167 Patent's specification does not indicate the limitation that PerkinElmer advocates.
Nor does the prosecution history. See infra at 407-10.

In addition, Bicon, on which PerkinElmer also relies, undercuts PerkinElmer's argument. The preamble in
Bicon recited,

An emergence cuff member for use in preserving the interdental papilla during the procedure of placing an
abutment on a root member implanted in the alveolar bone of a patient in which the abutment has a frusto-
spherical basal surface portion and a conical surface portion having a selected height extending therefrom
comprising....

Bicon, 441 F.3d at 948 (alterations omitted). The patentee made an argument that can be analogized (to a
limited extent) to that which UTC makes here-that is, that the claim recited " 'an emergence cuff member,’
not a combination consisting of an emergence cuff member and other features, such as an abutment having
certain specific characteristics[, and that the preamble] in no way limits the claim because it merely sets



forth the purpose or use of the emergence cuff." Id. at 949-50 (alterations omitted). The district court
concluded that the preamble was an integral part of the claim and limited the claim, with one of the
limitations being an abutment with a "frusto-spherical basal surface portion." Id. at 949. The Federal Circuit
affirmed, finding that "[d]espite the fact that the claim begins with a reference to the emergence cuff alone,
the full text of the claim, read in the context of the entire patent, indicates that the claimed invention is the
combination of the emergence cuff and the abutment, operating together in the fashion recited in the claim
and described in the specification." Id. at 952 (emphasis added).

UTC's argument differs from that of the Bicon patentee in that UTC does not contend that claim 1's
preamble language "in no way limits the claim." Rather, UTC argues that the preamble language limits the
claim, but only by describing the brush seal's design envelope; it proposes that all of the features of that
envelope (as specified in claim 1's preamble) describe limitations on the housing structure in which the
claimed stand-alone brush seal would fit. Similarly, in Bicon, the Federal Circuit found that the preamble
described structural features of the abutment that is used with the emergence cuff. And unlike the claim at
issue in Bicon, claim 1's preamble does not recite more structure than is necessary to describe the location
of the brush seal in the housing structure. See 1d. at 953.

In many ways, claim 1's preamble is more analogous to the claim preamble in C.R. Bard, Inc. v. M3
Systems, Inc., 157 F.3d 1340 (Fed.Cir.1998), which the Bicon court took care to distinguish. The preamble
to C.R. Bard's claim 21 read: "A biopsy needle for use with a tissue sampling device having a housing with
a forward end, a first slide mounted for longitudinal motion within said housing, and a second slide
mounted for longitudinal motion within said housing, said biopsy needle comprising...." M3 Sys., 157 F.3d
at 1348-49. The invention at issue was a "firing device" or "gun" used to mechanically inject a biopsy
needle into body tissue. The gun was twice patented, and the plaintiff argued that the second patent covered
a gun with various structural features, including an external automatic cocking mechanism. Focusing on the
preamble, however, M3 Systems, the defendant, argued that the preamble referred "only to the 'housing' of
the tissue sampling device, and that the lack of any preamble reference to an external automatic cocking
mechanism invalidate[d] the claims by anticipation because they fail [ed] to distinguish the gun of the
preamble from the prior art first generation gun." Id. at 1350. The Federal Circuit rejected M3 Systems'
argument and ruled for the plaintiff, stating,

[T]he preamble of claim 21 recites the portion and structure of the gun housing into which the needles fit,
and provides reference points in the gun that aid in defining the needles as set forth in the body of the claim.
M3 Systems is incorrect in stating that the preamble must contain details of the integrated mechanical
cocking structure, for the gun structure is not part of the separate claims to the needles.

Id. (emphasis added).

Thus, M3 Systems concluded that the fact that the preamble mentioned the portion of the gun housing into
which the needles fit did not mean that the gun structure was part of the claim; the preamble limited the
claim only to the extent to which it described the location in which the needle fit. This Court's construction
of claim 1 adopts a similar approach, in that it concludes that the fact that claim 1's preamble mentions the
type of housing into which the claimed stand-alone brush seal fits, does not mean that the housing structure
became a part of claim 1.

PerkinElmer makes one final argument for limiting claim 1 to a brush seal assembly. Pointing to In re
Cruciferous, which states that "[c]lear reliance on the preamble during prosecution to distinguish the claimed



invention from the prior art may indicate that the preamble is a claim limitation because the preamble is
used to define the claimed invention," 301 F.3d at 1347, PerkinElmer contends that during prosecution, UTC
relied on the structural limitations recited in claim 1's preamble in distinguishing the '167 Patent from prior
art, and thus the claim should be so limited. How PerkinElmer reaches this conclusion escapes the Court.

In this case, the Patent Examiner initially rejected claims 1-18 on three bases: first, under 35 U.S.C. s. 112,
para. 2 as being indefinite; second, under 35 U.S.C. s. 102(b) as being anticipated by prior art (an already
patented brush seal titled the "Flower brush seal"); and third, under 35 U.S.C. s. 103 as being obvious "over
Hanrahan in view of Pope," two prior art brush seals. See Defs.' Claim Br., Ex. L ("Prosecution History"),
Tab 1. In making the indefiniteness objection, the Examiner stated that the phrase "to thereby prevent fixed
retention" appearing in independent claims 1, 7, and 13 seemed to be "incorrect." See id. at 2. UTC
responded to this objection by stating that the phrase

refers to the result obtained when assembling the brush seal of the present invention with the carrier therefor
backwards, such that the tab on the brush seal fails to properly engage the carrier. As set forth in the
specification, such improper assembly results in retainer 64 not aligning correctly with carrier 58 whereby
rivet 72 is unable to align with the apertures in those members to fixedly retain the brush seal to the carrier.
The phrase questioned by the Examiner states that result and is therefore incorrect.

Id., Tab 2 at 1-2 (emphasis added).

As to the anticipation objection, the Examiner stated that "Flower discloses a seal as claimed. The various
embodiments disclose a sideplate 36 having a tab as claimed. Since this tab has the structure as claimed, it
will inherently function as claimed, to a certain extent." Id., Tab 1 at 2. UTC responded by stating,

"The Flower Patent is merely an example of the prior art set forth in the background of the instant
application and is significantly different from the claimed invention herein. Unlike Applicants' tabbed brush
seal, Flower discloses a hooked edge or tongue with [sic: which] engages a continuous groove formed in a
face of the brush seal. As set forth in Applicants' specification (pages 4 and 5), providing such groove or
recess requires machining of the brush seal thereby, adversely affecting the durability thereof and adding
substantially to the manufacturing cost of the seal. Unlike the Flower brush seal, in Applicants' claimed
brush seal, tabs attached to the brush seal engage the retaining means thereby obviating any machining
processes on the brush seal, which would otherwise contribute to the cost thereof and adversely affect the
seal's durability."

Id., Tab 2 at 2 (emphasis in italics and underlining added).

The Examiner's obviousness objection noted that "Hanrahan discloses a seal substantially as claimed. The
seal includes a tab/lip 22. In Hanrahan, the tab/lip is fixed to the carrier instead of the seal. Pope, however,
discloses that an anti-rotation tab/lip may be fixed to either the seal or carrier." Id., Tab 1 at 3 (emphasis
added). The Examiner went on to note, "Therefore, it would have been obvious to modify Hanrahan by
fixing the tab/lip to the seal .... The prior art of Mierley, Short and GB 819,288 disclose seals having
features in common with the instant invention." Id. (emphasis added). UTC responded as follows:

"Element 22 in Hanrahan is not a tab/lip as the Examiner states, but rather a pin provided in the seal carrier,
which engages a hole provided in the brush seal. Such a hole, like a groove, requires machining and
therefore weakens the brush seal and adds to the manufacturing cost thereof. The tabs provided on



Applicants' brush seal do not require any machining and therefore, do not detract from the seal's durability
or add significantly to manufacturing costs.... Pope is not even concerned with a brush seal but rather with
prior art knife edge seals.... No antirotation function is mentioned. The pins are not fixed to the seal as are
Applicants' tabs but rather, are loosely accommodated in grooves therein. Furthermore ... they do not
function to prevent the reverse installation thereof as do the tabs claimed by Applicants.... None of the prior
art references taken individually or in concert disclose Applicants' unique, economical and durable brush
seal structure wherein tabs fixed to the seal are received within recesses in the seal carrier...."

Id., Tab 2 at 3-4 (emphasis in italics added, underlining in original).

Based on the foregoing exchange, PerkinElmer contends that the In re Cruciferous standard is met.
Specifically, PerkinElmer argues that the underlined portion of the above response relating to the Flower
brush seal indicates a reliance on a housing structure and that UTC did not argue that any of its claims were
limited to the brush seal alone.

Once again, the Court does not find PerkinElmer's arguments persuasive. In re Cruciferous presents a very
different scenario from this case. As noted, the question in In re Cruciferous was whether the preamble term
"rich in glucosinolates" acted as a limitation on the body of the claim. There, during prosecution, the
patentee argued that Claim 1 of the patent was directed to

[a] method of preparing a food product rich in glucosinolates, ... and harvesting sprouts prior to the 2-leaf
stage, to form a food product comprising a plurality of sprouts.... Although "rich in glucosinolates" is
recited in the preamble of the claim, the pertinent case law holds that the preamble is given weight if it
breathes life and meaning into the claim.... Accordingly, the cited prior art does not anticipate the claims
because it does not explicitly teach a method of preparing a food product comprising cruciferous sprouts that
are rich in glucosinolates or contain high levels of Phase 2 inducer activity.

In re Cruciferous, 301 F.3d at 1347-48 (quotation marks omitted and alterations in original).

Here, the ' 167 Patent's prosecution history does not reveal "clear reliance" (if any at all) even approaching
that demonstrated in In re Cruciferous. UTC's responses to the Examiner's objections focused on the brush
seal itself, emphasizing that the major improvement over the prior art brush seals, Flower and Hanrahan,
was the avoidance of machining (a manufacturing process that involves the cutting of metal with a tool), by
attaching the tab to the brush seal using a method other than machining, and by using a tab, rather than a
pin, that would need a machined receptacle to properly function. UTC's responses emphasized the problems
with machining-weakened durability of the seal and increased manufacturing costs. These responses did not
emphasize or rely on the housing structure as a distinguishing factor from the brush seal itself. Indeed, in
view of the fact that the Examiner constantly referred to the "brush seal" without referencing the housing
structure, and posed questions relating to the tab/lip on the brush seal, it was unnecessary for UTC to clarify
that its claims were limited to the brush seal alone. This is so especially given that, as discussed above,
claim 1 sought to claim a stand-alone brush seal, while claim 7 sought to claim the brush seal assembly.

In the end, perhaps PerkinElmer's best argument is a commonsense one-that a stand-alone brush seal itself
does not prevent rotation or foolproofing; it is only the combination of a brush seal and a retaining means
that achieves the goals of the patent. Therefore, PerkinElmer argues, claim 1 must describe a brush seal
assembly and not simply a brush seal. PerkinElmer's premise is correct, but its conclusion is not. For there 1s
nothing to prevent UTC from seeking to patent both the standalone brush seal itself-which UTC claims has



certain unique features-and the entire brush seal assembly. Upon examination of the claims, specification,
and prosecution history, the Court is of the view that the ' 167 Patent did just that. For claim 1 describes a
stand-alone brush seal while claim 7 describes a brush seal assembly. And since both claim 3 and 6 are
dependent on claim 1, it follows that these claims, too, describe stand-alone brush seals.

B. "Tab" and "Lip"

Having concluded that claim 1 relates to a stand-alone brush seal, the Court now turns to construction of the
terms "tab" and "lip," as those words appear in claims 1, 3, and 6.

1. Tab

At this point, the parties dispute two aspects of the term "tab": (1) how it is attached to the brush seal-that is,
whether it requires machining; and (2) its position or location in relation to the retaining means-that is,
whether it is "radially offset." Initially, the parties also disputed the shape of the "tab." PerkinElmer argued
that the "tab" can have any shape. See Defs.' Claim Br. at 25-30. During briefing, UTC countered that the
word "tab" should be construed as a "flat, rectangular" shaped projection. See UTC's Claim Br. at 23.
However, at oral argument, UTC abandoned its proposed construction and acknowledged that the word
"tab" could encompass any shaped projection, which would include, but not be limited to, a "flat,
rectangular" shape. See Markman Hearing Transcript, August 17,2007 (" Markman Hr'g Tr.") at 85:15-21,
94:23-24,103:7-25 to 104:1-3. Because of UTC's concession, the shape of the term "tab" is no longer at
issue and the Court will therefore adopt PerkinElmer's construction of that term as it relates to the shape of
the tab-namely, "an appendage, projection or extension of a brush seal," see Defs.' Claim Br. at 23, that is
"not limited to flat or rectangular structures with L-shaped cross-sections," id. at 25.

Although the Court first discusses the features attributed to the word "tab" as used in claim 1, these issues
are also relevant to the dependent claims 3 and 6, since the term "tab" appears in all three claims and should
have the same meaning in all three claims, except where there is modifying language. See Wilson Sporting
Goods Co. v. Hillerich & Bradsby Co., 442 F.3d 1322, 1328 (Fed.Cir.2006) ("[T]he same terms appearing in
different claims in the same patent ... should have the same meaning unless it is clear from the specification
and prosecution history that the terms have different meanings at different portions of the claims."
(quotation marks omitted)).

[13] Though admittedly, as PerkinElmer points out, one would not necessarily know this from the language
of the claim itself, the tab described in claim 1 (and thus claims 3 and 6) is one that is not machined.
Although claim 1 is silent on this matter, providing only that the tab is "disposed in a fixed relationship to
the brush stage," ' 167 Patent at 6:21, the specification repeatedly states that the tab is not machined.
Significantly, the "Disclosure of the Invention" section of the specification begins: "The present invention is
predicated in part upon the recognition that machining the brush seal after fabrication weakens the weld
bond between the brush stages and between the backing plates and sideplates." Id. at 2:6-9 (emphasis
added). The reference to "present invention" in this statement is noteworthy because "[s]tatements that
describe the invention as a whole ... are more likely to ... support a limiting definition of a claim term...."
U.S. Surgical, 388 F.3d at 864 (emphasis added); accord Andersen, 474 F.3d at 1367-68 (describing
similarly-phrased sentences as "characterizations directed to the invention as a whole"); SciMed Life Sys.,
Inc. v. Advanced Cardiovascular Sys., Inc., 242 F.3d 1337, 1343 (Fed.Cir.2001) ("[T]he characterization of
the coaxial configuration as part of the 'present invention' is strong evidence that the claims should not be
read to encompass the opposite structure."). The Disclosure continues to describe non-machining as
characteristic of the "present invention," while explaining that the '167 Patent seeks to avoid the problems



associated with machining, stating that "[a] further advantage of the present invention is the increased
durability of the brush seal as a result of the elimination of machining," '167 Patent at 2:57-59, and that "the
present invention does not require machining of a recess or groove into the support structure," id. at 2:60-
62.

Therefore, the specification makes abundantly clear that the '167 Patent seeks to avoid the disadvantages
associated with machining and "it would be peculiar for the claims to cover prior art that suffers from
precisely the same problems that the specification focuses on solving." LizardTech, Inc. v. Earth Res.
Mapping, Inc., 424 F.3d 1336, 1343-44 (Fed.Cir.2005) (citing Phillips, 415 F.3d at 1327).FN12 While
"courts cannot rewrite claims [,] in clarifying the meaning of claim terms, courts are free to use words that
do not appear in the claim so long as the resulting claim interpretation accords with the words chosen by the
patentee to stake out the boundary of the claimed property." Pause Tech., LLC v. TiVo, Inc., 419 F.3d 1326,
1333 (Fed.Cir.2005) (quotations marks and alterations omitted). Therefore, even though the claims do not
assert non-machining as a feature of the "tab," the specification repeatedly emphasizes that non-machining
1s integral to the invention, thus giving due notice to one ordinarily skilled in the art.

FN12. The "Best Mode" section of the specification refers to the "tab" as being tack-welded-that is, not
machined-in Figures 3 and 5. See 4:24-25 (discussing Figure 3 and stating that "The tab 84 is tack welded
...."); 4:61-62 (discussing Figure 5 and stating that "The tab 116 is tack welded....").

The prosecution history also supports this reading of the specification. As previously discussed, UTC's
response to the Examiner's objections distinguished the Flower and Hanrahan brush seals by emphasizing
that the UTC invention avoids machining the seal:

Element 22 in Hanrahan is not a tab/lip as the Examiner states, but rather a pin provided in the seal carrier,
which engages a hole provided in the brush seal. Such a hole, like a groove, requires machining and
therefore weakens the brush seal and adds to the manufacturing cost thereof. The tabs provided on
Applicants' brush seal do not require any machining and therefore, do not detract from the seal's durability
or add significantly to manufacturing costs.

See Prosecution History, Tab 2 at 2-4 (emphasis in italics added). Accordingly, the Court construes the term
"tab" as described in claim 1 (and thus claims 3 and 6) as one that is not machined.

In the end, PerkinElmer argues for the ordinary or dictionary meaning of the word "tab," which is certainly
not restricted to one that requires no machining. But as the Federal Circuit recognized in Phillips, the
dictionary or ordinary meaning of terms is not always a reliable guide to what the patentee intended. As that
court noted, "The problem is that if the district court starts with the broad dictionary definition in every case
and fails to appreciate how the specification implicitly limits that definition, the error will systematically
cause the construction of the claim to be unduly expansive." Phillips, 415 F.3d at 1321. The court went on to
explain that the "risk of systematic overbreadth is greatly reduced if the court instead focuses at the outset
on how the patentee used the claim term in the claims, specification, and prosecution history, rather than
starting with a broad definition and whittling it down." Id. That is what the Court has sought to do in
concluding that the words of claim 1 require a non-machined "tab."

The more difficult issue regarding the construction of the term "tab" relates to its position or its location-
namely, whether it must be radially offset from the brush seal (that is, extending beyond the edge of the



brush seal). According to UTC, and PerkinElmer appears to agree, the tab described in claim 1 is not
necessarily offset-that is, it could or could not be radially offset from the brush seal FN13 And indeed some
of the diagrams provided in the patent show an offset tab (figures 5 and 6) ( see tab 116, lip 118, and brush
seal 96), while others show a tab that is not offset (figures 3 and 4) ( see tab 84, lip 88, and brush seal 62).

FN13. Language in claim 1 suggested to the Court that the tab described in that claim might be offset. For
example, claim 1 describes the tab as "extending outward from the brush seal, the tab being located such
that if the brush seal is installed ... the tab interfaces with the carrier to thereby prevent fixed retention of the
brush seal to the carrier by the retaining means." ' 167 Patent at 6:24-29. Further, the Disclosure of the
Invention section of the specification reiterates that a "principle feature of the present invention is the tab
extending outward from the brush seal." Id. at 2:40-41. It goes on to state that this extending tab is "radially
located such that if the brush seal were installed backwards ... the tab interferes with the carrier." Id. at 2:50-
54. However, in a supplemental telephonic argument on March 7, 2008, UTC represented to the Court, and
PerkinElmer agreed, that those words do not necessarily describe an offset tab. See also Markman Hr'g Tr.
at 53:14-20 (UTC agrees that figure 3 is not offset).
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However, as UTC reads the '167 patent, the tab described in claims 3 and 6 must be radially offset. UTC
says this is so because of the presence of other language in those claims that is not in claim 1 and that UTC
reads as modifying the word "tab" so as to render it offset in claims 3 and 6. See NTP, Inc. v. Research in
Motion, Ltd., 418 F.3d 1282, 1310 (Fed.Cir.2005) ("[T]here must be a textual reference in the actual
language of the claim with which to associate a proffered claim construction." (quotation marks omitted)).
The language in claims 3 and 6 on which UTC relies is that which describes the retaining means as a "vane
assembly sideplate, ... wherein the tab is disposed on the side of the brush seal facing the second cavity."
'167 Patent at 6:35, 37-39, 51, 53. UTC asserts that whenever a tab is depicted in the patent in connection
with a vane assembly sideplate-either in the description provided in the specification or in the diagrams-the
tab is radially offset from the brush seal. The depictions providing for a radially offset tab are figures 5
(pictured above) and 6; the written description states that the tab must "extend|[ ] radially outward to a
radius R3 outward of the mean radius R4 of the vane cover plate 98 and also outward of the radius R5 of
the carrier 94." ' 167 Patent at 4:63-65 (emphasis in italics added).

PerkinElmer disputes UTC's construction, arguing that the words of the claim itself do not indicate that the
tab is offset and that the " positioning of the tab has nothing to do with the meaning of the word 'tab." "
Defs." Claim Br. at 31. PerkinElmer also sensibly notes that it would have been quite easy for UTC to have
inserted the words "radially offset" or "offset" in claims 3 and 6, but UTC did not do so. In fact,
PerkinElmer points out, UTC never used those words in describing the tab either during the prosecution
history or in the specification outside of the "Best Mode" section. If, PerkinElmer argues, having a radially
offset tab was so critical to the invention (and UTC suggests that it is important to the purpose of achieving
foolproofing at least in claims 3 and 6, see UTC's Claim Br. at 34), then surely UTC would have mentioned
that somewhere in the claim, or in the specification (outside of the "Best Mode" section) or during the
prosecution history. That UTC did not do so shows that it did not intend to limit its patent in the fashion that
it now asserts. Further, PerkinElmer adds, to adopt UTC's approach would be to read the preferred
embodiment into the claim language, contrary to Federal Circuit precedent.

[14] Both parties' arguments have merit. On one hand, "[a]n independent claim impliedly embraces more
subject matter than its narrower dependent claim." Intamin Ltd. v. Magnetar Techs., Corp., 483 F.3d 1328,



1335 (Fed.Cir.2007). Therefore, it would make sense that claims 3 and 6 would provide for a narrower claim
than set forth in claim 1. Further, figures 5 and 6, which the parties agree are directed at claim 3, see UTC's
Claim Br. at 34, UTC's Claim Construction Reply Brief ("UTC's Claim Reply Br.") [doc. # 67] at 7, Defs.'
Claim Reply Br. at 10-11, clearly show a radially-offset tab and describe it as such in those sections of the
specification describing these preferred embodiments. In addition, figures 5 and 6 represent the brush seal
that UTC developed, which has a radially offset tab. It would seem odd if UTC filed a patent and did not
even seek to patent in the most narrow, dependent claim (claim 6), the brush seal that it had developed. See
Vitronics Corp., 90 F.3d at 1583 (stating that claims will usually encompass the preferred embodiments).

On the other hand, as PerkinElmer properly emphasizes, to accept UTC's argument is to add a feature to
claims 3 and 6 that is not discussed explicitly in those claims, or in the specification (outside the "Best
Mode" section), or during the prosecution history. PerkinElmer contends that UTC overreached in drafting
its patent and sought to encompass as many configurations as possible. According to PerkinElmer, UTC
continued with this overly broad approach in the way in which it phrased claims 3 and 6.

[15] This is a very close question. Nevertheless, the Court is more persuaded by PerkinElmer's arguments
and concludes that the "tab" in claims 3 and 6 1s not limited to a radially offset tab, though the Court hastens
to add that the tab in claims 3 and 6 could well be radially offset, or not. Several factors push the Court in
this direction. First, "claim terms are normally used consistently throughout the patent, [and] the usage of a
term in one claim can often illuminate the meaning of the same term in other claims." Phillips, 415 F.3d at
1314. This suggests, and indeed UTC recognizes, that the word "tab" in claim 1 should have the same
meaning-that is, it can either be offset or not-throughout the claim unless there is evidence to indicate
otherwise. See Wilson, 442 F.3d at 1328 ("[T]he same terms appearing in different claims in the same patent
... should have the same meaning unless it is clear from the specification and prosecution history that the
terms have different meanings at different portions of the claims." (quotation marks omitted)). The only
evidence that UTC can point to for a different interpretation in claims 3 and 6 are the depictions of figures 5
and 6, and the references in claims 3 and 6 to a vane assembly sideplate as a retaining means and to a tab
facing the second cavity. UTC reads these references as providing for an offset tab "because that is how the
tab prevents reverse installation when a vane assembly sideplate is the retaining means." UTC's Claim
Reply Br. at 8; see also UTC's Claim Br. at 34.

As PerkinElmer notes, however, the presence of a vane assembly sideplate and tab facing the second cavity
in claims 3 and 6 does not necessarily indicate that those claims provide for a tab that must always be offset.
As an initial matter, it is not entirely clear that claims 3 and 6 achieve both advantages of the invention. See
LizardTech., 424 F.3d at 1343-44 (citing Phillips, 415 F.3d at 1327) ("not every advantage of the invention
must appear in every claim"). However, even assuming they do, as best the Court can understand the '167
Patent, a non-offset tab can achieve some degree of foolproofing even when paired with a vane assembly
sideplate. This might occur where, as in figure 3, the carrier is designed to include a shoulder, against which
the tab would hit if improperly installed. See '167 Patent at fig. 3, 3:65 to 4:3 ("The carrier 58 ... includes a
seat 66 for the brush seal 62, a shoulder 68 that provides axial support to the brush seal 62...."); Markman
Hr'g Tr. at 110:20-25 to 111:1-6. Therefore, it would appear that a non-offset tab could achieve foolproofing
in claims 3 and 6 if the carrier included a shoulder or similar feature. The '167 Patent does not restrict the
carrier's design, nor does UTC provide evidence that would enable this Court to conclude that one ordinarily
skilled in the art would automatically conclude that the presence of a vane assembly sideplate and tab facing
the second cavity means that the tab must be radially offset from the brush seal in order to achieve
foolproofing. Indeed, any such construction of those claims is directly undercut by the language of the
specification, which provides that the vane assembly sideplate featured in figures 5 and 6 is merely



"representative" of the type of retaining means claimed, see '167 Patent at 5:58, signaling that the vane
assembly sideplate can take different forms and could be designed to fit with a carrier so as to achieve
foolproofing even when the tab is not offset, as shown, for example in figure 3.FN14

FN14. Though not critical to the Court's decision, figure 5 also indicates that a non-offset tab might achieve
some small measure of foolproofing, particularly where a lip is present (as in claim 6, see infra pp. 416-17).
Thus, according to figure 5 and its written description, the corner of the seat 102 of the stationary carrier 94
would interfere with a non-offset tab 118 (and lip 116) that extended only to the edge of the backing plate
118 or side plate 112, if the brush seal were installed in the reverse. See '167 Patent at 4:35-39, fig. 5.

Second, by proposing that the Court rely in part on the depictions of figures 5 and 6, even UTC appears to
concede that the references to a vane assembly sideplate and tab facing the second cavity would not alone
signal to one ordinarily skilled in the art that claims 3 and 6 describe a tab that is offset. UTC's argument
thus relies primarily on the fact that whenever a tab is depicted in connection with a vane assembly
sideplate, either in the description provided in the specification or the diagrams, the tab is radially offset
from the brush seal.

As UTC quite rightly notes, preferred embodiments are not irrelevant to the correct meaning of claim terms.
See Flex-Rest, LLC v. Steelcase, Inc., 455 F.3d 1351, 1361 (Fed.Cir.2006); Phonometrics, 133 F.3d at 1466.
However, the Federal Circuit has also cautioned that the specification should not be used to import
limitations into the claims. See Agfa Corp., 451 F.3d at 1376 ("[The] depiction of a single embodiment in a
patent [does not] necessarily limit[ ] the claims to that depicted scope." (citing Phillips, 415 F.3d at 1323));
accord Verizon Servs. Corp. v. Vonage Holdings Corp., 503 F.3d 1295, 1302-03 (Fed.Cir.2007); Phillips,
415 F.3d at 1323. Although, as noted previously, the line between interpretation and limitation can be
difficult to ascertain, "[m]uch of the time, upon reading the specification ..., it will become clear whether the
patentee is setting out specific examples of the invention to accomplish those goals, or whether the patentee
instead intends for the claims and the embodiments in the specification to be strictly coextensive." Phillips,
415 F.3d at 1323.

Here, the Court believes that the language of the '167 patent indicates that UTC intended figures 5 and 6 to
be exemplary only. In fact the specification twice describes those figures as "exemplary." See '167 Patent at
2:66, 5:67. Moreover, in reiterating that the embodiments are exemplary, the '167 Patent states that "it
should be understood by those skilled in the art that various changes, omissions, and additions may be made
thereto, without departing from the spirit and scope of the invention." '167 Patent at 5:67 to 6:1-3.
Therefore, to rely on the examples depicted in figures 5 and 6 as limiting claims 3 and 6 would, the Court
believes, improperly cross the line and import a limitation from the specification into the claim.

Phonometrics and Flex-Rest, do not, as UTC suggests, instruct a different result. Both cases differ from this
case because in those cases intrinsic evidence provided additional and stronger support for reading the
disputed terms as being defined by the preferred embodiments. Thus, in Phonometrics the Federal Circuit
affirmed the district court's construction of "call cost register means" to require the limitation that the
register display the cost of a call "in progress," even though the words "in progress" appeared nowhere in
the claim. However, the Federal Circuit did so because the words of the claim itself provided for "a
substantially instantaneous display of cumulative call cost in dollars and cents," and other claim language
made "clear that the call cost register ... provides the caller with real time, accurate information about the
cost of the call." Phonometrics, 133 F.3d at 1466. Therefore, the preferred embodiment only "support[ed the



court's] construction of the claim language." Id. Similarly, in Flex-Rest, the Federal Circuit construed the
term "sidewall" as "extending above the support surface" primarily because a preferred embodiment and the
written description depicted it in that manner and demonstrated that it would not otherwise support the
keyboard, which was its asserted function. See Flex-Rest, 455 F.3d at 1361. Though, Flex-Rest provides
some support for UTC's arguments, the case is also distinguishable because the claim at issue provided that
the "sidewall" was part of the support structure, and it was clear that the sidewall could not achieve this
support function unless it extended outward. Similar clarity is not present here. Id.

In summary, because there is insufficient evidence to warrant reading the tab in claims 3 and 6 as limited to
a radially offset tab, the Court construes "tab" in claims 3 and 6 to be either offset or non-offset. This
construction avoids importing a limitation from the specification, and has the added advantage of not
reading the preferred embodiments out of the claim, since the tab, as so construed, could be radially offset,
as shown in figures 5 and 6. See Oatey Co. v. IPS Corp., 514 F.3d 1271, 1276 (Fed.Cir.2008) ("[The Federal
Circuit does] not ... normally ... interpret claim terms in a way that excludes embodiments disclosed in the
specification."); Vitronics, 90 F.3d at 1583.

2.Lip

The next issue is what meaning to ascribe to the term "lip," which is used in claim 6 in connection with the
word "tab." Claim 6, and only claim 6, provides as follows:

The brush seal according to claim 3, wherein the tab includes a lip extending outward from the brush seal,
wherein the vane assembly sideplate includes a cut-out adapted to accommodate the lip such that
engagement between the lip and cut-out blocks rotation of the brush seal about the longitudinal axis.

'167 Patent at 6:51-56. UTC asks that the term "lip" be construed as "forming an L-shape with the tab." See
UTC's Claim Br. at 36. PerkinElmer objects to construing the tab as L-shaped. Instead, PerkinElmer
contends that the term "lip" must mean "the portion of the tab that extends outward from the brush seal and
engages a cut-out in the retaining means," Defs.' Claim Br. at 35. The lip can, therefore, have any shape
including that of the lip of the edge of a coffee mug.

[16] The Court has little difficulty concluding that the term "lip," as used in claim 6, must include a
protrusion or appendage that angles sharply away from main body of the tab, though it need not necessarily
be in the shape of the letter "L." It could, for example, be a "P"- or "D"-shaped tab-lip combination. The
words of claim 6 itself indicate that the lip is attached to the tab at an angle that would allow it to engage
with the cut-out in the vane assembly sideplate to achieve antirotation. Thus, the claim recites, the "tab
includes a lip extending outward from the brush seal" and the cut-out of the sideplate accommodates the lip
"such that engagement between the lip and cut-out blocks rotation of the brush seal about the longitudinal
axis." '167 Patent at 6:51-56. This language indicates that claim 6 envisions a sharply angled protrusion
from the tab that would fit into, or engage with, the sideplate. Moreover, as already noted, though the
embodiments of an invention should not be used to import limitations, they can provide guidance in
interpreting claims. See Phillips, 415 F.3d at 1323. In that vein, it is worth noting that the illustrations and
descriptions of the invention's preferred embodiments repeatedly depict the tab with a lip as L-shaped. See
'167 Patent at 4:23-24; 4:60-61, figs. 2, 3,4, 5, 6. Further, Figure 5, which appears to be the specific
embodiment of claim 6, undisputedly provides for tab with a lip that is L-shaped. See UTC's Claim Br. at
40; ' 167 Patent, fig. 5; cf. Defs.' Claim Reply Br. at 10-11 (admitting that claim 3 is directed towards figures
5 and 6); see also Dentsply Int'l, Inc. v. Hu-Friedy Mfg. Co., 202 Fed.Appx. 464, 468-69 (Fed.Cir.2006)



(affirming limiting construction of "tip" in part because "the specification describes every preferred
embodiment in a similar manner"). Accordingly, the Court concludes that the word "lip" should be read as
describing a protrusion or appendage at a sharp angle from the tab, and would include (but would not be
limited to) an L-shaped tab. Notably, because the word "lip" appears only in claim 6, the inventions
described in claims 1 and 3 have a tab only, but no lip.FN15

FN15. In its opening brief, PerkinElmer also briefly contested the meaning of the term "retaining means" as
used in claims 1, 3, and 6, arguing that the term encompassed a structure that is either separate from or part
of the "carrier." See Defs.' Claim Br. at 33-35. In its opening brief, UTC did not suggest that "retaining
means" was a disputed term, see UTC's Claim Br. at 59, but in its Reply Brief, UTC did respond briefly to
PerkinElmer's assertions, arguing that the "retaining means" must be separate from the carrier, see UTC's
Claim Reply Br. at 10. PerkinElmer did not address the term "retaining means" in its reply, and neither UTC
nor PerkinElmer discussed the term at the Markman hearing or during the supplemental telephonic argument
the Court recently held. In view of the fact that the Court construed claims 1, 3, and 6 as describing a stand-
alone brush seal and not a brush seal assembly, it is not at all clear to the Court that it must construe the
term "retaining means" as used in claims 1, 3, and 6. This is particularly true since PerkinElmer did not
address this issue in its Reply Brief and neither party discussed it during the Markman hearing. Accordingly,
the Court will not at this time construe the term "retaining means" as used in claims 1, 3 and 6. If either
party believes that the construction of the term "retaining means" remains important, that party may move
the Court to construe the term "retaining means" by filing a motion to that effect no later than April 7,
2008.
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IV. Conclusion

In conclusion and for the reasons stated above, the Court construes the disputed terms as follows:

1. Claim 1's preamble is construed as describing the design envelope into which the claimed stand-alone
brush seal would fit. Accordingly, claims 1, 3, and 6 describe a stand-alone brush seal and not a brush seal
assembly.

2. "Tab" is construed as:

a. "an appendage, projection or extension of a brush seal" and is "not limited to flat or rectangular structures
with L-shaped cross-sections";

b. that does not require machining the seal or support structure;
c. and that can be either offset or non-offset from the brush seal.

3. "Lip," as used in claim 6, is construed as a protrusion or appendage at a sharp angle, which can include
but is not limited to an L-shaped tab.

In addition, the Court DENIES WITHOUT PREJUDICE TO RENEWAL UTC's Motion for Summary
Judgment [doc. # 74] and Defendants' Motion for Summary Judgment of Non-Infringement [doc. # 69] and
Motion for Summary Judgment of Invalidity of Claims 1,3, and 6 [doc. # 73]. Similarly, UTC's Motion to
Exclude the Testimony of Braun & O'Meara [doc. # 68] and Defendants' Motions to Exclude the Testimony
of Esther Boyes [doc. # 78] and Catherine Lawton [docs. 80, 88] are DENIED WITHOUT PREJUDICE TO
RENEWAL. The parties may renew their motions no later than April 24, 2008 and can incorporate their
prior briefs by reference.

IT IS SO ORDERED.
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3,597,167

1

BRUSH SEAL WITH FOOL PROOFING AND
ANTI-ROTATION TAll

TEUCHNICAL FELD

‘Lhe present invetition relules to brush seals, anc wmare
parficulasly to beush scals nsed in hubomachinzs,

Allbouzh the invenion was develope! in the figld of
ziseraft cogioes i; has applicatics to other fields where brush
seals are used 10 block fluid Qow betwoen x rotating and 2
stal'cmary sucface.

BACKGROUND OF THE INVENTION

A brush sea? is ¢ comtrerly used device for tealing
Deiwesh a rotaing componenm, such as 2 shafy, and ar
adjpoens stafionary surface. The tmuwh sedl inclucles pae ar
nwsc armmys of brusbes thac are gecerally radisl in odenta-
oo umd #xirod belwesn Lbe rolaling sufm and the sta-
fiouary surface, Each amay of brushes is gandwiched
petwesn & batkiog phate and 2 side plate. The backimg plate
{1 on the lower side and exterds ocarly the length
uf 2 brushes L present the bmistler of the hashas from
ending away from the high preamars side,

The beistles ane typleelly anpled slight'y relasive to the
raudial ditvelion aod away froc (be dircction of xofation. Thls
Featrre frevents buckling of the friedes doming use and
wdnces wrar Anotber zovtee of wear results [fom the
hition of the sexl induced by vontact with the misting
surface,

Rewverse Instaltarian of the ennuler hrash scals is elac a
conltibutor o weus and mpeopat functioming of the seal, I
instalied backwards, the baclang piate is oa the high pres-
sitre sida and therafara provides no support to prevent
bending of Lhe bristles into the low wessipe side, This
benditlg reduces the effectiventss of the sealing contact
betweaon the hrgah seak and (he rosating surface. Furtber, the
brosles wiil be augied imo e direction of otaion and, as
g result, buckling of the bostles will be entousaged ruber
than discqursged This alsn contiba‘es to reducing the
effectiveness of e scal. In addidom, tho hrush s¢al roey oot
scd propesly if istalled backwards, which may lead to
highar lovals of vihratian sod incrassr the risk of dumage to
the soal

Prior art devices o provin severse ipstallation include
providen of a pin that Is reeivedd by an opering machined
inén Lhe alde plate of ¢1e brush ecal tat pot the hacking plate.
Another prier art device Includes 8 Jip machined inco the alde
plare b cooprmes with 3 groove mochined ioto the
support structore. Bmsh eeals are typically made by sard.
wiching the brisiles between Lbe side plate and ae backing
plate m1& then welding the sandwiched apparatus together
Aftes hnnding, the assemmhled brusa seal is mackinad ¢o fora
ke epeamg r lip that it aceded to prevenl reverse instal-
latjon

A r&tenl example of 4 brush senl assembly thal prevents
reverse mnatallation is described io TN, Pat. No. 5,066,025,
izmed to Hanrzkan ard catitled "“Fsmsh Scal Assembly™, Tn
this device, & recess 1 muchimsd ixlo B suopont srocture
teat defines the carrier for the brugh acal, The reccas is aiznd
to acocpt the shomter side plase but nos U leager backing
plate. Réverso ingtmblation will offact the axial posicon of the
tcal soch that B retam’og ong cannat be installed Thercfora,
reveres instailation i3 precluded without requising special
oachining of the brugh real.

i3

15

H

A5

2
The shove att notwithatanding, scienting and cogivecrs
urder the direction of Appiicents” Asdigner oz working 10
develop improved brush scals.

DISCLOSURE OF THE INVENTIUN

‘I4e present iuvenliom is predicated in part upom the
tacognition thar mwachining the brush scal after fabrication
swetkeoy the weld bomd botersert the brusd stgges and
bewwecn e backmp plstcs and sideplates. ln efect, e
mactiomg of prior ar brush zeals Jo fevzt 4 Jou! proofug bp
(s the biueh seals yemioves & podion of the weld dond. The
woakened brosh scal (s more suscepdble te damape durlng
use,
Accordmp ta the presént mention, 4 toush ¢eal meludes
3 tao thes engages 3 brush sea! taining meens 1o block
rotadon of the hrush seal and prevenl inproper inslallstion
of the brush seal,

According to a specific cambodiment of the préscnt inven-
tion, tho retainmp mesnrk in a4 ring fixediy dikpored on B
catrier and baving a ¢ulout, and the bruch seal includes a lip
cxteading outward from the brush seal. The cok-put in the
nNg is sized (o gocommadate te ip such thal énpagement
between the lip and the cat-ont provents mmHatkan.

According to ancther specific embodiment, the retining
means is 4 vane Assembly wideplate Sactcacd to an adjecent
vane essembly ard having 3 cut-ont, and the bresh seal
inchudes a Hp cxtending nawsnd from the bush seal, The
cuc-out ko ihe stdeplate I3 sized 10 accotnredare the Up such
thet engagement between cthe lip and the cut-ouc prevepts
10tation.

According o enother embodimenr of the prossnt invens
tioq, a metkod of installing abrush real includex the sans of!
inscaring (he trosh 22al o aa anmular spaciog between the
camia und “he motating swrface, cngeging the seindng
mesng with the brush sed) swch tst the (wh is disposesl
within the cor=out of the reiidng teans, and fastening the
reldimiop means into 4 Gxed relobonahip to the carder

A priociple featnre of e present invenlios is the tah
extenling Outwird from Lbe brush sea!. This feature mrovides
the odvantnge rinimized wesr of the rush ecal by preven-
ing rofation of the brush seal. The brusheys ot the bouub seal
are in sealing contact-with the roleting su-face. This cobtact
encourazes the anmilar brueh geal 0 “0tas {6 the direction
of roliom of (be rolatip surface. The tab fits within a
cal-put in the refeining means and engages e sides of Lhe
cmt~ont 10 block &y sigaiftcant rotational movement of the
braskh scal Another advartaga of tha tab {s tha it foolproofs
the ingc2]laron of the bwush seal, The (ab is zadlally iocated
such that ef the baush el were instilled backwards, i.e, tha
haciking platc facing the high prossine caviry, the 1ab {nmer-
feres with the cacnler. Ty intaference preventd the miaio-
ing meens rom being engaged with both the canrler aad the
brash acs! and, therefons, the brush seat canne: be Gxedly
retained by he cetaining means,

A furher advaniage of @iz present invention 3% tha
increased dorsbility af the brosh seal 2s a result of the
eliminstinn o7 machining of (be bruah sezl to prodoce the
opentugs Of Lips sl in Lhe prior sl To sddition, the present
invention docs oot requice machining of @ rese Or groave
inta the sappavt structore, Rliminatkon of Lhis step minimizes
e cost of the mstalistion of brush scals.

The foccpoing and otiwr objects, featares and advardages
of the jresew inven:livn become mare apparcac in light of the
llowiny detaifed description of the exetplary cmboudi-
mentg tercof, as Nueaied ko the sccomipanying drawings.
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3
BRIEF DESCRIPTTION OF THE DRAWINGS

FIG. 1 iz 4 cross-seclional side view of 3 gas mdiaw
togine.

FIQ, 2 ja 4 seGilomed, sides view of qupar stuye of D gaus
tushine engine.

FIG. 3 13 a section2l view of a beush seal having 2
Aoti-rutwsivo tab,

FIG. 4 8 dn axial view of 1he brueh scal, taken slopg line
+—4ufRG. 3.

FQ, §is a wectional view of an alterpate embodimeat. of
a brush scal naving an antifotalon tab,

FIG. 6 is un axid view of (3¢ eliemate embndiment of the
beush scal, takea slong line 6—~& of FIG. §.

BEST MODE FOR CARRYING ONIT THE
INVENTION

Hhsirated in FIG. 1 i3 e gas turbine enginc 12 having 2
compressor 14, combaster 16, and twvbine 18 disposed
seguentially about & lovgiludiout axis 32 and baving a flow
puth 24 exteod therethmugh, Working Awid flowiog through
the comprespor 14 jg engaged by & phurality of 1olating
campressor hiades 26 (0 tams{er energy o the wotkicg fluid,
Within the cormbustor 1€, fuel is mixed with the warklog
Baigt and the mixture i3 combusted. The working fluid, pow
conaisting of the produets f combustion, ia thea fiowed
thryugh the wurblae 18, Torbine rotor blades 28 within the
turbine. 18 rémaove energy form the working (luid. A poniop
of this cneigy ia vsed to reaste the thafis A2 imerconnscting
the compreasur 14 eod furkine 18.

The high tempreapire associsted with the combuslivr and
the pdlucts of cominstion vmuy cad to damepe ‘0 the
coppopents withls the habine 18. To reduce the likelihand
of ech ditege nocarring, cooling fuid is deawn fom Lhe
comprasror 1d end Aowed inwn 1 terbine I8, This cooling
flud flows around e combbsiar 16 and thereby hypasses
he ransfer of heat from the campustion

Sealing menns 34 are tsed 10 cogurc 1hat the cooling Auid
does ot mix with the bot warking fuid witlde ths turhipe
11 prior 1w cooling tho hureinc stryctoral cnraponeats, [1GS.
2—&6 discloes saaling menns 3 used in conjunelion with &
dik sideplate 36 to direct coaling Auid over a firt stage
rator disk 38 and into sn array of et stage rolor blade: 25,

‘I'he staling me=ana 34 incluces a radially inner brosh sea)
assermbty 42 and a radia’ty outer brush seal Assembly 44. The
inner bmeh ceal Aggembly 42 divemurages Auid fow between
a coollmg cavity 46 and a radielly noer cavity 48 detined by
i separation betwecn she shant 32 and the adjacent lobéne
strocture, The ouder brash scal asscmhly 44 discowrages Aoid
flow beiween the cooling cevity 46 and e vanc cavlly 52
disposed between the rotor blade sasembly unrl en upsream
venc egsgmbly,

A Lmgrntial on-Foard ipjector 54 (TOBD anprlies cooling
flrid into the cooking cavily 46, Cooliog Mluic Aows fram thiz
cuvily 46 inlg 3 disk cavity 36 deftned by the axial seperition
of the diek sidenlala 36 and the rotor disk 38. Passegcs (not
sbown) b the disk 38 and roto- blade 28 provide pesius for
flawing conling Buid throagh the disk 38 ard retor blade 28
W provide cooling of thowe striciures,

The inmee brush seal assemby 42 i3 shown in more dewsil
in FIG. 3 The inoer trush acel asscibly 42 includes a
eAtionsry carrier 58, 8 brush scal 62, and u toiner #4. The
eorier 58 i3 an cxtension of the adjacent snpport ateuciye
and includes 4 6221 68 for tho brush scal 62, 3 showlder 68
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thst provides axial aupoort o the brugh real 62, and ¢
fastener T2, Ths brush seal 62 i disposed wilkin the scat 66
and asially adjacent to thé saaulder 68. A radialiy directed
interieTenge becween the scat 66 and hrush seal 62 regolis le
a ‘mup-lil°. lhe celuiner &4 iy dispossd on \he =odnily
opposite aice of the trush sea] 62 frnm the shonlder 68 and,
in ¢oojUinction with the shoulder 68, rélhins (he brash s2al 62
into tes axial position. The retaioer 64 ie fixedly atached to
the carmizc 58 by cogagement with the fastsner 72,

The mech scal 42 inclwdes three armys of hrughes 74, &
combinalion of 4 backing Hl=te 76 axl a sideplate 78§ fur
each aray of hrushes 73, a wiadage covey 82, md 3 1ab 84,
Pach of the atvays of brushes 74 eieods radially snward
toward a rodaung sasface 86 =nd is angled (2ea FIG, 4) inthe
divection of rotaliun, The bavkisy, plaics 76 ol sideplates 78
arc typicel of those conmponty nacd in convenstional beish
aeals, The bncking plaes 76 aro on tha Jow pressure side und
the migepiates T4 are on the hich pressurs aide. The windage
cover 82 faccs inio the cooling cawity 46, In this position, the
wiadage cover B2 blocks the arys of bruah scals 62 from
womact with cooliag foid that may be cotating shout the
annuolus of the cooling cavity 46,

‘The (zh 84 {s L-abaped iz cross-scedion such that 4 lip 38
is definad oo the cachaly ouwr wdge, The b 84 is teck
welded oo the witdage cover 82 eod extcods vadielly
putwerd to g radias RI autward of the mean rakivs R2 of the
tetgines 64, To accommodae e mdial extension of the mh
&4, the-rruiter 64 includes e cut-out 92 excending radialfy
and cireumferentially shout the ab B4.

ths ouler brush zeal usscmbly 44 iustrates another
¢mbodirment of the preacot ioventiore The ovter brush seal
aseambly 44 is chown i mars dawd In FIGS, S axd 6. The
outer prush seql uesembly 44 focludas 4 siafionary catrier M,
2 brush scal 96, and a plarelity of vanc coves plares 98, The
camicr K ik ao extensioo of (e adjacent support structuny
and {ucludes a seal 20T for e brueb seal $6. Az with the
tner brush s241 assembly 42, a map-fil eaists belwesn Lbe
brush seul 96 and the seat 102, The vane cover plates 98 arg
disposed on (e fow pressure side ol the beush seal 96 to
Provide axial suppuct o the trosh geal 36 and, 0 canjunct’on
with the carrice 94, relons the brush seal %6 into it oy
pasildor, 'The vaot: cover pletes 9% are npacod clctuinferen-
ally and each is fixedly stwched to Un carier ™ by =
mechanical fasence 104,

The vuter irpsh seal a9scmbly 44 lacludes two wrays of
rushes 106, & conthination of a becking plare 108 and a
sideplata 112 for each emay of brughes 106, B wWindmee cover
114, and atsb 116, Eacly of the wirisys of brudlies 106 £xermds
sadhally mwand totratd a rotating murface of the dlek wide-
plate 36 anxd 15 angled (pec FIQ. 6) im the direction of
rotatian, The becking plutes 108 oxe simller to thoes of the
mner brush seal 62, except that the tah 116 is fixedly
attached to the aide of the backiag plate 108 on the rotar diskc
36 side. Tha windage covar 114 facea into the cooling cavity
46. As with the inrier brush soat assembly 4%, (he windape
cover 114 Rocks the arrays of broabes 106 f20t0 contact with
conling firdd hut mry be rotsting shout the anulue of the
oooling cavity 46.

The tah 116 53 380 L-shaped in cross-section such that o
lip 118 i getimed oe the rudially outer edpe. The (b 116 58
tack welded tmlo the downstream backing vlate 108 and
extencs radially autward to & racius R3 cutward of the aman
mdigs R4 of the vane cover plale B8 anc alin ennsiard of the
7adius RS of be camiz %4, To accommicdale the rmbist
ealeasivy of (be tab 116, the yane cover plate 98 includes A
cut-oul 122 exendirg redially il ciraumfercatially abowr
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the 18b 116. 48 showh ic FIG. 6, the cut-out 122 18 deflned
by e whaceol scalloped cunxess 124 of U vircusalarnee
ually spaced vane cover plascs 98,

Dasing qperstion of the ges owrhine cngioe 12, copling
fluid is gjected from the TOB1 34 and flows ioto ths cooling
cavity 48. This cooling fluid hag a npaitive preasuee differ-
cntial with the flnid within the vane wﬂsz,thcdiak cavity
56, and the inner cavity 48. As a -emult, fluk is wped to
escepe thouugh Lhe imner brush seal add oules brush seal
assemhblics 42,44, The presmure differentie]l haiween che
cooling cavity 46 and the olber cavilirs 48,52 @eases the
brush seals 62,96 in the downstream direction, Far the imoer
brush seal 62, the shoulder 68 of the comizr 58 provides axiat
suppact agalast this forces o the surer brsh saal 96, the
vane cover plates 98 provide the axizl suppact against this

At the shart 32 and rowoc disk 38 coates, the bristles of U
hrsh seals 42,96 are engaged by tha rotating sustaces, This
cngagemeat produces & ciccumdereniial force on the hrush
reals €296, The cicumfercntial focce is teacied by the
snap-At arrangrment of the Bresh scals B2, 96 und scats 66,
102 and by he 12 84 on the inhcr brush sesd $2 seaumg
againgt the adde of the cut-our B2 of the ratalner 64 and the
t=0 116 on the outer brush scal Y6 acating againat the side of
lhe scalloped comer ¥24 of tae vane cover plaic 98. As e
reanit of chese cngagements, the hmsh scals &2, 96 are
preveoted from wotating.

The brush seals are assembled iote the suppot sucure
in the followiog manper, For “he imoer brugh 1£3] assepubly
42, the bwush seal 62 is oviented such thad the backing plates
76 vxe on the s3de of the brosh =ca] 62 fecing (be iooer cavity
4R, The hush acal 62 s inserted inde position nn tho cargier
38 and sated apainst the shoulder £8 of the camier S8, The
retainet 64 43 posidoped nver €ic windage cover B2 nf the
Ister brush s2al 62 sach thas dhe 2b B4 and lip BY are within
toe cut-oul 92, 1te busdener 72 is then ensaged wik the
retziner 64 and the carrics 88. In *he cyvenr chat the brosh aca)
62 i3 atiampted 10 be installed backwards, iv, with Lbe
backing plate 76 ¢p the side cf the bmsh seal 62 facing the
cooling cavity 46, the kip B8 of the tab 84 wilt engage the
shoulder 68 of 1he cardez S8 und therehby wxially offset the
brush seal 62 from the shoulder 88 of the comrier 58, This
axis offeet will prevent the reteiner 64 fror boing cogase-
able wilh the camier S8 via the lactener 72.

Tox the outer trush scol essembly 44, the brush seal %6 ia
oricated auch that the'badking plates 108 mrc on the side of
the bxush ceal 96 facing the vane cavity S2. The brush swud
D6 1p interted o position ¢ut Lhe cxmier 94, The vane cover
plate 98 is positivoed over the downstrcam backing pletc
108 of the ontor brugh g2l 9% such that the tab 136 aand Lip
118 are within the cpt-out 122 The fasterer 104 is then
engaged with the vime c¢over plate 98, In the vent that the
heush seal 96 is attempied ta he instslled hackwands, 1.e.
srith che backing plate 108 on the side of ths brush sal 96
facing Lhe cooling cavity 46, the Hp 118 of the teb 116 will
ungage the support structure and prevent installstion of (e
puier brush seal %6,

Tha retainer 64 and the eae cover plare 98 disciosed in
FIGS, 2 10 § o prescolative of retaining means thal are
¢ngageahie with the brush seats to fixedly wetain the hrush
scals 62, 96 to the carics 58,34, Tn addition, the quanz’ty of
brusi s2al icruys aro abown as (wo for the outer beush seat
96 anl Lhree for the mner brash seal 62, It shonld be apparent
to thosc skilled in the gl thar dhe inventlon &5 2pplicable 10
brush geals bavisg voe oF move armuys of brusbes.

Although be inveation bas been shown and descobed
with respect to exempiary cmhodiments theeenf, It should be
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utdersicod by those aldlled in the art that vanions chanpes,
voussivos, axd additions ey b: madc thereta, witbout
cepdrling [rom Lhe spini and xope of the iaverdon.

What 33 claimed |s:

1. A brusb scal for disconraging fuid flow thenugh an
annnjar spacing between & statongy cerdcr and a rotatiog
qurface prodmate o the carmicr, the ananlar spacing dis-
poscd about a lengitding] sxis snd separating a fizst cavity
wnl & seoonrd cuvity, the Gt cavity aving e highes presgure
than Lbe seouvnd cavity, the camier including a reteiniog
means bring cogageable with the bmsh seal and thereby
(izedly refain the brusk seal Lo the casrier with the drush seal
in an inets’bed coodition, che brush saal inc'nding!

ar Jeast ot brush stage, the Erush stage ‘oeluding:

an mrray of broaehes extonding theouph the spacing:

i backing plate edjacent the side of the array of hrashag,
the backing plate facing the second cavity with the
brush sl in the irstalled coadition; and

o sideplate adjacent the mposiee slde of the anay of
brusbes, and

a13b disposed m & fixed relationghip to the brash stage,

the tab ongaging the retining means (o block rimiod

of Wbe brush slage uboul the longitudingl axis, and the
teb exznding oatward from the brush seal, the tab
beiog Tpcated such thar if the brush seal o insta Jed with

e dacking plate belween Lbe armay of hrushes and the

Jirsk cavity, the tab interfarcs with the cander to thereby

preveat fixed retendon Of the beash seal wo the camder by

the yelaining memy.

2. The bowsh seal according to claim 1, whereln the
retaimiog means is & ring fixedly dlsposed on the camrier and
exiending over the brush wcal, and wherein the tab i3
dispased oo the side of bragh seal fucig the sl cavity,

3, The bash eal according to claim 1, wherein tha

relaiting meams is vane assemhbly sideplete, the vang assem-
by sideplate being fasioned 10 at adjacent vane ussembly
and extending over (he baush seal, wherein the b is
disposed an the wide of tbe brash acal facing the second
cavity,
4, The brush seal accanding to claim 1, wherein the tab
moludes a lip extending outwand fra:n he lrush seut,
whezein the retainiog means includes & cut-oul adpied 10
accommodate the lip such G2l eagagement betweea the lip
and cyl-out blocks ombon of the hrush scal sbout [he
Jongiwchnat exdis.

S, The brosh scal accotding (o0 ¢latm 2, whereie the tsb
Includee ;4 hp eatemding outward from the brush gedt,
wheredd the rng inclodes a cug-out adapted 1o accermmudate
the Lip ench thet cngagement hedween the lip and cot-out
tlocks rocation of the brayb sewl ubout the konpitadinal sxis.

6. The brosh sen! accarding to claim 3, whorein the tah
inchades o bip extending ontward from the Jrush seal,
wherein the vane assettbly wideplatr incledes 3 cot.out
adapled (0 accommodate the [Ip such that engogemyu
betweea the lip and cut-dul blocks rotatian of the brush scal
ahout the loagiluding axis.

7. A brush. seal assenbly fur discournging thad flow
through an arulat spacing separeting a ficst ceylty from a
second cavity, the anouler spacing disposcd aboaut & boogi~
tudial axis, the first cavity having a higher pressure ther the
sccond cavity, the beush scal asserohly inctuding s staticeay
cpetler, A roating surface proximate 1o the cacrier, at least
om bruih stape, and a tab disposed in a fxed velmiensbip o
the brash stage, the caser including a retaining mcans being
engageahle wirh the trush stage (o thereby fixedly resain the
brush gapge 3 the carrier, the brush stage including an atny
©f brushes extending through the spagmp, 3 tacking plate
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adjxcent the side n' tha armay of bnshes, the backing aloe
fazing tle secuad cavity, exxl 8 sileplale adjacean Lhe uppo-
site side of (be acrwy of brushvs, the 1ab cogaging the
retalulng menans to block votadan of the tssh stage about the
longritudioal wxis, and Lbe 1al exwnling outwanl frum the
brusn stape the tab being located auch that if the brosh 9age
{5 innalled with the hacking plawe between the swtay of
brushies and the G251 cavity the tab Jnicrfaces with Lhe camier
to therehy pravent fixed sctention of the hensh Aeal  the
carricr &y the ReIsining ma3es,

8. The hrush seal assembly according to claim 7, whesein
the retaining means 19 a gog Axedly dlsposed on taa carrler
and exlending pyer the brwh stage, ix] whermin the b is
dispcsed oa the side of brush staga fagiog the O¢s; carity.

9, The brash seal assemdly according (o clate 7, wherein
Ihe relaing meens 13 vaoc esscmbly sideplste, the vane
assembly Rideplate bedng fastensd 10 An wdjacedl vaue
assembly and extending over the brueh &ape, wherein the
12b i3 dispoaec on the side of the brush stage ficimg the
necond cavwlity.

10, The brush seat assembly acconding i clafm 7, whercin
the tab ioclades a lip exeepding outward from the brnsh
ptage, wieredn the redning ruenns inctudes a cut-out
#pesl w0 acovmmodale the Hp such that engapement
between the lip and cut-out hlecks rotation of the:boush stage
abot the. longliudinal axs,

11."The brusa seal assernbly acearding to claim 8, wherein
the tab includes & Lp cxtcading sutward from the touth
atago, whetedn the fng inciudes 3 xat-vot adopied 1o accom-
odate the bp such taat engopement betwesn the ip and
cut-out biocks rotation of the brugh stege abow the oogi-
tudtnal axie.

12, The boush scal assctrhly arcarding to claim %, wheteln
the ¢ab includes A Hp extending outwerd from the fmush
s:ape, whérein the vane nysembly sideplate inclodes a cut.
Cut wlapt=i to accommodate tha lip mch that engagemen
between the lip and cut-ont blocks cotation of the brosh sizge
ahnut ths nngituginal axis,

13, A et o instalt u brush sozl inte a iobomachioe,
the twbomuchine focludiog a stationasy casriar, A 10taling
Rusface proccmate w the carvler, an anou’ar spacing defined
by L1p stparalion Peiweer Lbe camier and the mtating
surface, the apnulzr spacing disposed about a longinudinal
axls and separating a fiedt cvily and 4 secomd cavity, the first
cavily liwvidy u liyber pressare Lthen the second caviry, the
carder including 3 reainiog mesng being ewgageable with
the bk seal (0 thevsby fixedly retmin the brush seal (o the
virder with the trush seal i0 an iostalled condidon, e
retaining means having a cat-00t, tho brush scal mcluding at
lcest ons brush siage and & tob disposed im a fved relation-
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ship (o e boush stage, rke. drsh stage Incheding e eoctay of
brurhos extenviing themigh the spacing. a backing plas
adjacent the side of the arrsy of bnishes, the tacking plae
facing the second cavity with the hrush seal In die lostalfed
coadition, and a sideplatc adjacoot the opposita Aide of the
army of brnshas, the tab copaging the cut-ook of the fetaining
means 1o block rddetion of the brush steoe ahout the Joagi-
tadital axis, apd che (2b exicnding cutwand {romt the brush
serl the b being locsted sweh thar if the brmsh scal ls
installed with the backing plate becweea the myay of brushes
mnd the imt cavity the sab mlecterey with the camer to
therely provent fixed retention of the hrugh real Lo the catrier
bry |be reldning means, the method inciudimg e steps of:

ingerting tho brush stags into the annalir spacing with Lhe

backing plate fecing the secood cavity:

eopaghy the relsdniug 10sA0y with e brush seal such that

the tab is digpased within the cut-gus spd

fagteming the rtainting mefms [o1o a ¥xed rtlatanship o

the carmer.

14, The method accomling W claim 13, wherein be
relainiog meahs is a ling, wherein the step of engaging the
Tetining owans with the hrush seal inclrelss engaging the
ong with the slde of the hrush seal Ecing (he Hrst cavily, and
wherein the $tep of fastening the retsining means includcs
fralcning tae riog Aroetly (o the carder,

15, The nwelwd werding o cludm 33, whemin the
Ictaining means is a vans apseibly sddeplate, wherein e
step of ergaging the relgining owans with te trush scal
indades engaging “be vaoe asembly sideplate with the dée
of the brmsh scat facing the second cavity, aud whensin e
atep of faatcaiyg the redsiting Mmeans incluces fasteaing the
vang assembly sideplale to m adjacont vans pssembly.

16. Tre method acourding o chdmry 13, wherein the
retsiging medas inctudes a lip exlending oatwand from thee
bruyh stal, anvd wherein the step of enpagirg he velalming
means with the bruah eeal includes Ingemivg the Lip ioto
cut-out

17, The re’hod actording to claims 14, wherein the
relaining meyns includes a Jip extending outward. from the
hrush aeal, ant whereio 118 siep of ing the retaining
means with the brush seal includeg inserting the Ep into
Lul-ouk

18. The mednd acConrling W claims 15, wharedn the
rethining medns includés a i extznding outward [rotn Lhe
trush seal, and whesetn the sien of engagig the reteining
s with the brush aesal ‘ncludss ingariing the Up mro
ol
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