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DECISION ON APPEAL 

This is an appeal from the Examiner’s final rejection of claims 1-9 

and 12-31.  We have jurisdiction pursuant to 35 U.S.C. §§ 6 and 134.   
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 Appellants’ invention is directed to a solid-oxide fuel cell system 

including, inter alia, a plurality of individual fuel cells, a reformer, and an 

integrated fuel/air manifold that is useful for generating electric power.  The 

manifold includes top, bottom and middle plates, and upper and lower 

partitioned elements defining a pattern of upper and lower chambers.  In one 

embodiment, the fuel cell system is combined with an automobile vehicle 

for providing auxiliary power.  Claims 1, 25, and 28 are illustrative of the 

claimed subject matter and are reproduced below: 

1. A fuel cell system for generating electric power by combination of 
oxygen with hydrogen-containing fuel, comprising: 
 

a) a plurality of individual fuel cells organized into at least one fuel 
cell stack assembly including a plurality of cathodes and anodes; 

 
b) a reformer for reforming hydrocarbons to provide said fuel; 
 
c) an air supply system for supplying said oxygen in the form of air; 

and 
d) an integrated fuel/air manifold having a plurality of external 

openings communicating with a plurality of internally-connected chambers 
for receiving said fuel from said reformer, conveying said fuel to said 
anodes, and returning said fuel as tail gas from said anodes, and for 
receiving said air from said air supply system, conveying said air to said 
cathodes, and returning said air from said cathodes,  

 
said manifold including a bottom plate, a top plate, a middle plate 

disposed between said top plate and said bottom plate, a lower partitioned 
element disposed between said bottom plate and said middle plate defining a 
pattern of lower chambers, and an upper partitioned element disposed 
between said middle plate and said top plate defining a pattern of upper 
chambers, said middle plate having a plurality of openings for 
communication between said lower and upper chambers, and said top plate 
mounted to said stack and said reformer; and 
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said manifold including means for flow communication of said 
reformer and said air supply system with said stack assembly.    
 

25. An automotive vehicle, comprising a fuel cell system for 
generating auxiliary power for said vehicle, said system including 

 
a plurality of individual fuel cells organized into at least one fuel cell 

stack assembly including a plurality of cathodes and anodes,  
 
a reformer for reforming hydrocarbons to provide said fuel,  
 
an air supply system for supplying said oxygen in the form of air, and 
 
an integrated fuel/air manifold having a plurality of external openings 

communicating with a plurality of internally-connected chambers for 
receiving said fuel from said reformer, conveying said fuel to said anodes, 
and returning said fuel as tail gas from said anodes, and for receiving said air 
from said air supply system, conveying said air to said cathodes, and 
returning said air from said cathodes, 

 
said manifold including a bottom plate, a top plate, a middle plate 

disposed between said top plate and said bottom plate, a lower partitioned 
element disposed between said bottom plate and said middle plate defining a 
pattern of lower chambers, and an upper partitioned element disposed 
between said middle plate and said top plate defining a pattern of upper 
chambers, said middle plate having a plurality of openings for 
communication between said lower and upper chambers, and said top plate 
mounted to said stack and said reformer; and  

 
said manifold including means for flow communication of said 

reformer and said air supply system with said stack assembly.  
 

28. A fuel cell system for generating electric power by combination of 
oxygen with hydrogen-containing fuel, comprising: 
 

a) a plurality of individual fuel cells organized into at least one fuel 
cell stack assembly including a plurality of cathodes and anodes;  
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b) a reformer for reforming hydrocarbons to provide said fuel; and  
 
c) an integrated fuel/air manifold including a bottom plate,  a top 

plate, a middle plate disposed between said top plate and said bottom plate, a 
lower partitioned element disposed between said bottom plate and said 
middle plate defining a pattern of lower chambers, and an upper partitioned 
element disposed between said middle plate and said top plate defining a 
pattern of upper chambers, said middle plate having a plurality of openings 
for communication between said lower and upper chambers, and said top 
plate mounted to said stack and said reformer to provide flow 
communication of said reformer with said stack assembly.  

   
The Examiner relies on the following prior art references as evidence 

in rejecting the appealed claims: 

Elangovan    5,480,738   Jan.  2, 1996 
Mukerjee    6,692,859 B2  Feb. 17, 2004 
 
 Claims 1-3, 6-9, and 12-31 stand rejected under 35 U.S.C. § 102(e) as 

being anticipated by Mukerjee.  Claims 4 and 5 stand rejected under            

35 U.S.C. § 103(a) as being unpatentable over Mukerjee in view of 

Elangovan.  We reverse both rejections advanced by the Examiner.  

 

§ 102(e) Rejection 

 All of the appealed claims subject to the Examiner’s anticipation 

rejection require, as part of the claimed apparatus, an integrated fuel/air 

manifold, as described below.  The claimed manifold includes, inter alia, a 

bottom plate, a top plate, and a middle plate.  A lower partitioned element is 

disposed between the bottom plate and the middle plate and defines a pattern 

of lower chambers.  Also, an upper partitioned element, which defines a 

pattern of upper chambers, is disposed between the upper plate and the 

middle plate.  The middle plate includes a plurality of openings for 
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communication between said lower and upper chambers and the top plate is 

mounted to a fuel cell stack and a reformer.   See rejected independent 

claims 1, 25, and 28. 

 In asserting that Mukerjee anticipates appealed claims 1-3, 6-9, and 

12-31, the Examiner contends that: 

 Mukerjee et al. teaches that the manifold is an assembly 
comprising a plurality of components including a bottom, 
middle, and top plate as well as a lower partitioned element and 
that said top plate has a means for mounting the stack and 
reformer. Mukerjee et al. also teaches that the partitioned 
elements are integral with the manifold (claim 1 and column 6, 
lines 28 et seq.). Because of the open claim language and 
broadness of the recited claim terms used in claims 12-16, the 
Mukerjee et al. reference reads on the claims as so recited. The 
examiner also notes that the orientation words used are relative 
to a reference point, which has not been provided by applicants. 
Therefore the specified parts according to the orientation words 
can be situated practically anywhere within the apparatus.  
 

Answer 4. 

 Appellants contend that: 

… the Mukerjee reference does not anticipate all of the 
limitations included in claims 1,25 and 28.  Specifically, the 
Examiner's interpretation that the housing (80) teaches a middle 
plate, an upper partitioned element, and a lower partitioned 
element is unsupported by the Murkerjee reference….   

As best seen in FIG. 4 of the Murkerjee reference, the 
housing (80) is merely a single partitioned element having a 
plurality of chambers represented by passages (87, 91, 95, 99, 
102) that extend between top and bottom plates (82, 84).  The 
housing (80) does not include a pattern of upper chambers 
defined between the top plate (84) and a middle plate, and a 
pattern of lower chambers defined between the bottom plate 
(82) and a middle plate.  Appellants submit that interpreting the 
passages (87, 91, 95, 99, 102) as both the upper and lower 
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chambers in claims 1, 25, and 28, as suggested by the 
Examiner, is improper in view of the specification and 
prosecution history of the present patent application.  See 
Specification, pgs. 13-15; FIGS. 13-18.   

Moreover, the Examiner has failed to provide any 
evidence in the Mukerjee reference to support the conclusion 
that the housing (80) further includes a middle plate having a 
plurality of openings for communication between the lower and 
upper chambers as set forth in claims 1, 25, and 28.  As stated 
above, the housing (80) is a single partitioned element having a 
plurality of passages (87, 91, 95, 99, 102) that extend between 
top and bottom plates (82, 84).  For at least these additional 
reasons, Appellants submit that the Mukerjee reference fails to 
teach all of the limitations included in claims 1, 25 and 28 and 
any claims that depend therefrom. 

Reply Br. 2-3. 

 Thus, a dispositive issue raised in this appeal is:  Whether Appellants 

have established that the Examiner erred in rejecting claims 1-3, 6-9, and 12-

31 as being anticipated by Mukerjee?  More particularly, has the Examiner  

established that Mukerjee describes a fuel cell system meeting all of 

Appellants’ claim limitations, including  a fuel cell system having a 

manifold with an upper partitioned element defining a pattern of upper 

chambers, a lower partitioned element defining a pattern of lower chambers,  

and a middle plate having a plurality of openings for effecting 

communication between the upper and lower chamber, as well as the other 

claim features including a top plate and a bottom plate?  

 We answer the first question in the affirmative and the second in the 

negative.  Hence, we reverse the Examiner’s anticipation rejection for 

reasons well developed in Appellants’ Briefs. 

Anticipation under 35 U.S.C. § 102 is established only when a single 

prior art reference discloses, either expressly or under the principles of 
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inherency, each and every element of a claimed invention.  See RCA Corp. v. 

Applied Digital Data Systems, Inc., 730 F.2d 1440, 1444, 221 USPQ 385, 

388 (Fed. Cir. 1984).  Here, as pointed out by Appellants in the Briefs, the 

Examiner has not established that the rejected claims read on the manifold 

depicted in drawing Figure 4 of Mukerjee, as further described in the text of 

that reference.  In particular, the Examiner has not fairly detailed how the 

center housing (80, Fig. 4) of Mukerjee’s manifold includes structure that 

describes the here-claimed manifold limitations requiring a middle plate 

having a plurality of openings, an upper partitioned element defining a 

pattern of upper chambers that is located between the middle plate and an 

upper plate of the manifold, and a lower partitioned element defining a 

pattern of lower chambers that is located between the middle plate and a 

lower plate of the manifold.   

Because we agree with Appellants that all of the argued manifold 

limitations required by the appealed claims have not been established as 

being described by Mukerjee, we need not address the other claimed features 

that Appellants argue as missing from Mukerjee in reaching our 

determination that the Examiner has not presented a prima facie case of 

anticipation.   

On this record, we reverse the Examiner’s § 102 rejection. 

 

§ 103 Rejection 

In rejecting claims 4 and 5 as being obvious over Mukerjee and 

Elangovan, the Examiner relies on the additional teachings of Elangovan for 

establishing the obviousness of the features of  dependent claims 4 and 5.  

The Examiner does not explain how Elangovan would teach or suggest the 
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manifold limitations of independent claim1, from which claims 4 and 5 

depend.  In light of our determinations above regarding the lack of a 

disclosure of the here claimed manifold features by Murkejee, it follows that 

we shall also reverse the Examiner’s obviousness rejection of claims 4 and 

5, on this record.  

CONCLUSION 

The decision of the Examiner to reject claims 1-3, 6-9, and 12-31 

under 35 U.S.C. § 102(e) as being anticipated by Mukerjee and to reject 

claims 4 and 5 under 35 U.S.C. § 103(a) as being unpatentable over 

Mukerjee in view of Elangovan is reversed. 

 
REVERSED 

 
 
 

 
   
 
 
 
 
 
 
sld/ls 
 
DELPHI TECHNOLOGIES, INC. 
M/C 480-410-202 
P.O. BOX 5052 
TROY, MI  48007 

 8


	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


