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MICHAEL P. COLAIANNI, Administrative Patent Judges. 
 
TIMM, Administrative Patent Judge. 
 

DECISION ON APPEAL 

Appellants appeal under 35 U.S.C. § 134(a) from the Examiner’s 

decision rejecting claims 38-42 and 59-66.  We have jurisdiction under 35 

U.S.C. § 6(b). 

We REVERSE. 
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I.  BACKGROUND 

The invention relates to a fuel cell system comprising utilizing 

aerogels as sealing materials for fuel cell systems operating at temperatures 

as high as 400ºC to 1000ºC.  Claims 38 and 66 are illustrative of the subject 

matter on appeal: 

38. A fuel cell system comprising: 
a high temperature fuel cell contained in a housing; 
a fuel intake for providing fuel to said fuel cell; 
an oxygen intake for providing oxygen to said fuel cell; 
an exhaust path for exhaust from said fuel cell; and 
a first aerogel seal disposed between said fuel cell and said 
housing. 
 

66. A fuel cell system comprising: 
a high temperature fuel cell contained in a housing; 
a fuel intake extending through said housing for providing 

fuel to said fuel cell; 
an oxygen intake extending through said housing for providing  

oxygen to said fuel cell;  
an exhaust path extending through said housing for exhausting 

exhaust from said fuel cell; and 
a seal comprising aerogel disposed between components of said 

system within said housing. 
 

The Examiner relies on the following prior art references to show 

unpatentability: 

Grevstad et al.   US 4,212,929  Jul. 15, 1980 
McPheeters et al.   US 4,761,349  Aug. 2, 1988 
Cubukcu et al.   US 6,074,771  Jun. 13, 2000 
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The Examiner maintains the following rejections: 

1.  Claims 38-42 and 59-66 rejected under 35 U.S.C. § 103(a) as 

obvious over Grevstad et al. (“Grevstad”) in view of Cubukcu et al. 

(“Cubukcu”); and 

2.  Claims 38-42 and 59-66 rejected under 35 U.S.C. § 103(a) as 

obvious over McPheeters et al. (“McPheeters”) in view of Cubukcu. 

 II.  DISCUSSION 

 The Examiner finds that “Cubukcu illustrates using the aerogel 

material to serve as a seal” namely due to its “low thermal conductivity and 

light-weight.”  (Ans. 7).  According to the Examiner, “[i]t would be obvious 

to one of ordinary skill in the art at the time of the invention to extrapolate 

this teaching to using an aerogel seal for any area that would benefit from 

any of the inherent characteristics of aerogel.” (Ans. 7). 

 Appellants respond that the Examiner overstates the teachings of 

Cubukcu and that “Cubucku teachings [sic, teaches] using aerogel primarily 

as an exterior insulation that may also perform something of a sealing 

function on the exterior of a fuel cell.”  (Reply Br. 5).  Appellants also argue 

that “the interior of a fuel cell system is a particularly demanding 

environment” and that “there is no teaching of record in any of the cited 

prior art references of using aerogel as a material for a seal within a fuel cell 

system.  (Reply Br. 5)(emphasis in original). 

The issue on appeal arising from the contentions of Appellants and the 

Examiner is:  Did the Examiner reversibly err in extrapolating the teachings 

of Cubukcu to find that one of ordinary skill in the art would have known to 

use an aerogel as a suitable material for the gasket seals taught by Grevstad 

or McPheeters?  We answer this question in the affirmative. 
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 We make the following Findings of Fact (FF): 

 1. The Summary of the Specification teaches that “a high 

temperature seal including an aerogel gasket is disposed between two or 

more components of a high temperature fuel cell system.”   (Spec. ¶ [0008]).  

The Specification describes that “gaskets made from an aerogel can provide 

the desired seal between fuel cell systems components.”  (Spec. ¶ [0027]).  

The Specification also uses the terms “seals” or “gaskets” interchangeably 

throughout the Specification.  (Spec. ¶ [0024], [0025], [0030], [0032]).  

Further, in each of the examples in the Specification, the seals are described 

as “gaskets,” particularly an “annular seal or gasket,” a “flange gasket” and a 

“perimeter gasket.”  (Spec. ¶¶ [0033]-[0036]). 

 2. The Specification also describes “many interfaces between 

system components, one or more of which may use seals or gaskets to 

prevent leakage.”  (Spec. ¶ [0024]).  The Specification identifies some of 

these interfaces as being located between the housing (104) and one of the 

following: the fuel cell (102), the fuel supply (106), the oxygen supply 

(108), the exhaust paths (110/112) and the electrical interconnections 

(114/116).  (Spec. ¶ [0024]; Fig. 1).  

 3. The Specification also describes that 

[e]ach of the aerogel gaskets or seals described 
above may be made by stamping or cutting an 
aerogel sheet into any desired configuration.  
According to one embodiment, an aerogel sheet is 
cut to form gaskets by a water jet. However, any 
other forming, casting, stamping, or cutting 
method may also be used. Several examples of the 
configurations that may be useful for high 
temperature fuel cell system seals are discussed 
below with reference to the figures. 
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(Spec. ¶ [0032]). 

 4. The Specification describes that, because aerogels are otherwise 

typically porous, it is desirable to pulverize and reconstitute aerogels to 

reduce or eliminate permeability for high temperature sealing applications.  

(Spec. ¶ [0029]). 

5. Grevstad teaches “securing a polymer seal frame between the 

manifold and the stack such that as the stack creeps, the seal frame creeps 

with it.”  (Grevstad, col. 3, ll. 14-16; Fig. 1).  In particular, Grevstad 

describes “a polymer seal frame 15’ is located between a lip or edge 17 of a 

manifold 18… and the cell stack 10’.”  (Grevstad, col. 3, ll. 36-39). 

 6. McPheeters teaches that:  

[a]s shown in FIG. 3, first and second seals 78 and 
82 extend substantially along the entire length of 
the facing, lateral edges of the solid oxide fuel cell 
20 to ensure that the oxidant and fuel gases remain 
confined within the respective flow channels 
therein. A third seal 80 is disposed generally 
transverse to the plane of the solid oxide fuel cell 
20 and provides for separation between the inlet 
and outlet flow paths of the oxidant and fuel gases. 
Each of the first, second and third seals 78, 82 and 
80 is disposed in tightfitting relation between the 
monolithic core 64 of the solid oxide fuel cell 20 
and its outer insulating housing or sheath 40.   

(McPheeters, col. 10, l. 62- col. 11, l. 5; Figs. 2-3). 

 7. Cubukcu teaches that “[t]o ensure sealing surrounding the 

incoming air and exhaust openings, Aerogel or Microtherm insulation 

having a very low thermal conductivity, such as 0.02 W/MK at 400ºC., and 

very low weight, is also preferably provided surrounding the shell 24.”  

(Cubukcu, col. 20, ll. 5-9). 
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 8. Cubukcu teaches a fuel cell made from foil layers sealed 

together to form a fluid fuel input 21 and a gas output passageway 22 

extending out of an arm 12b, where a “foil patch 51 seals the incoming fuel 

from escaping or mixing with the outgoing exhaust fuel.”  (Cubukcu, col. 6, 

ll. 12-66; Figs. 13A-C and 16).  Cubukcu also teaches using silicone rubber 

to form and to seal around an inlet/exhaust gas manifold 130, “to prevent the 

release of exhaust gas from the manifold other than through an outlet 136 

provided in the manifold shell 132.”  (Cubukcu, col. 18, ll. 9-44; Figs. 26D-

26G). 

9. Cubukcu also teaches using a layer of Interam™ sealing material 

168 “between the incoming duct 146 and an exhaust cap 170” and between 

“incoming cap openings 154 and the gas bypass openings 145,” which 

expands when heated and forms “a nominally gas tight seal to prevent 

leakage.”  (Cubukcu, col. 19, ll. 59-64, col. 20, ll. 10-15, Figs. 26B and 

26C). 

A claimed invention is unpatentable if the differences between it and 

the prior art are such that the subject matter as a whole would have been 

obvious at the time the invention was made to a person having ordinary skill 

in the pertinent art.  35 U.S.C. § 103(a)(2000); Graham v. John Deere Co. of 

Kansas City, 383 U.S. 1, 13-14 (1966).  Factors to consider in determining 

obviousness include “‘the scope and content of the prior art,’” “‘the 

differences between the prior art and the claims at issue,’” and “‘the level of 

ordinary skill in the pertinent art.’”  Dann v. Johnston, 425 U.S. 219, 226 

(1976) (quoting Graham, 383 U.S. at 17).  

However, “rejections on obviousness grounds cannot be sustained by 

mere conclusory statements; instead, there must be some articulated 
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reasoning with some rational underpinning to support the legal conclusion of 

obviousness.” In re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006) (quoted with 

approval in KSR Int'l Co. v. Teleflex Inc., 127 S. Ct. 1727, 1741 (2007)). 

The Examiner bears the initial burden, on review of prior art or on any 

other ground, of presenting a prima facie case of non-patentability. In re 

Oetiker, 977 F.2d 1443, 1445 (Fed. Cir. 1992).  Here, the Examiner has not 

established a prima facie case of obviousness with respect to the only 

independent claims, claims 38 and 66.  In particular, we determine that the 

Examiner has not adequately demonstrated that the teaching of Cubukcu 

would have suggested to one of ordinary skill in the art the use of an aerogel 

as a suitable material in seals such as those taught by Grevstad and 

McPheeters. 

 Reading the claims in light of the Specification, we determine that 

Appellants are using the term “aerogel seal” to mean an “aerogel gasket.”  

Evidence on which we base our determination includes: the Summary of the 

Invention which designates the “high temperature seal” an “aerogel gasket”; 

the use of “seal or gasket” elsewhere in the Specification; and the examples 

which all describe gaskets (FF 1).   Also, the “seal” is located at the interface 

between system components (FF 2), traditionally the location of gaskets, and 

is stamped or cut from a sheet (FF 3), which is the type of manufacture used 

to form gaskets.  See Phillips v. AWH Corp., 415 F.3d 1303, 1315 (Fed. Cir. 

2005) (“claims ‘must be read in view of the specification, of which they are 

a part.’[citation omitted] [T]he specification ‘is always highly relevant to the 

claim construction analysis. Usually, it is dispositive; it is the single best 

guide to the meaning of a disputed term.’”[citation omitted]).   
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The seals in both Grevstad and McPheeters appear to function as a 

single manufactured gasket placed at an interface between two components 

of a fuel cell.  (FF 5 and 6).   Thus, the seals taught by Grevstad and 

McPheeters appear to be well within the scope of the gasket-type “seal” as 

claimed and construed based on the Appellants’ Specification. 

  Next, we consider the scope and content of the teachings of 

Cubukcu.  The teachings of Cubukcu with respect to the use of aerogels is 

limited to the use of aerogel insulation “provided surrounding the shell 24.”  

(FF 7).  Although Cubukcu teaches that the aerogels are provided “[t]o 

ensure sealing surrounding the incoming air and exhaust openings” (FF 7), 

Cubukcu also discloses the use of other materials, such as a foil patch, 

Interam™, and silicone rubber RTV to form seals around air or fuel inlets 

and exhaust openings.  (FF 8 and 9).  The clearest examples of seals in 

Cubukcu that function most like the gasket seals of Grevstad and 

McPheeters are made from other materials, and not the aerogel insulation.  

(FF 8 and 9).  For example, the gasket-type seal 168 located between the 

incoming duct 146 and an exhaust cap 170, as illustrated in Figure 26C, is 

made of Interam™ rather than aerogel.  (FF 9).   

We note that aerogels were known to be porous and permeable.  (FF 

4).  We also note that low fluid permeability is a desired feature for the 

gasket-type seals of the present invention. (Spec. ¶ [0029]).  Further, 

although Cubukcu teaches that the aerogel has very low weight and low 

thermal conductivity (FF 7), we find that these characteristics alone would 

not have suggested to one of ordinary skill in the art to use the aerogel as a 

gasket-type seal in a fuel cell environment.        
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The rejection fails because the evidence does not support the 

obviousness of using the aerogel taught by Cubucku in the gasket seals 

taught by Grevstad or McPheeters.  Kahn, 441 F.3d at 988.  Thus, the 

Examiner has not provided sufficient evidence to establish a prima facie case 

of obviousness over claims 38 and 66.  Oetiker, 977 F.2d at 1445. 

III. CONCLUSION 

  The Examiner reversibly erred in extrapolating the teachings of 

Cubukcu to find that one of ordinary skill in the art would have known to 

use an aerogel as a suitable material for the gasket seals taught by Grevstad 

or McPheeters.  Accordingly, we cannot sustain the Examiner's rejections.  

Claims 39-42 and 59-65 are all dependent from claim 38, and the 

rejection of these claims fails for the reasons provided above.   

Accordingly, we do not sustain the rejection of all the claims. 

IV. DECISION 

 We reverse the Examiner’s decision.  

 

REVERSED

 

 

 
 
   
tc 
 
 
HEWLETT-PACKARD COMPANY 
INTELLECTUAL PROPERTY ADMINISTRATION 
P.O. BOX 272400 
FORT COLLINS, CO 80527-2400 
 

 9


	 I.  BACKGROUND 
	III. CONCLUSION 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


