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TORCZON, Administrative Patent Judge.

DECISION ON APPEAL
INTRODUCTION

The claims on appeal generally relate to arithmetic estimation of
temperature for a plasticized resin in a heating cylinder or nozzle outlet of an
injection machine. All six pending claims stand rejected under 35 U.S.C.

§102(b) as having been anticipated. We reverse.
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BACKGROUND
The invention

The invention is directed to estimating the temperature of the plastic
resin in the heating tube rather than the temperature of the tube itself. To
accomplish this goal, Nissei creates an equation that is the sum of selected
process variables with unknown coefficients. Nissei next determines the
coefficients experimentally. The equation using the now-known coefficients
used to estimate the resin temperature.' Nissei explains® that:

whereas the conventionally-known technique estimates such a
plasticized resin temperature on the basis of a detected
temperature of the heating cylinder and can therefore only
achieve poor measurement accuracy, the inventive method can
estimate, with a much higher accuracy, plasticized resin
temperature closely approximate to an actual measurement.

Claim 1 defines the invention as follows:>

1. A method for estimating a temperature of
plasticized resin within a heating cylinder, which comprises:

selecting two or more of a heating cylinder temperature,
cycle time, metered resin amount, back pressure and number of
rotations of a screw to be set as plasticizing conditions, and
setting a provisional plasticized-resin temperature estimating
mathematical expression indicating that the selected plasticizing
conditions are to be multiplied by respective unknown
coefficients and summed up;

conducting a given number of experiments equal to or
greater than the number of the unknown coefficients in the
provisional plasticized-resin temperature estimating
mathematical expression, to thereby acquire data indicative of
the selected plasticizing conditions;

! Specification at 2:6-3:2.
? Specification at 3:12-17.
3 The claim language comes from the claims appendix of the appeal brief.
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converting the unknown coefficients into known
coefficients in accordance with the data acquired from the
experiments;

converting the provisional plasticized-resin temperature
estimating mathematical expression into a complete plasticized-
resin temperature estimating mathematical expression using the
known coefficients; and

estimating a current temperature of the plasticized resin
within the heating cylinder by substituting data for the selected
plasticizing conditions into the complete plasticized-resin
temperature estimating mathematical expression.

The reference

The examiner rejected claim 1 over a patent to Searle.* Searle is
concerned with controlling the temperature within the feed assembly of an
injection-molding machine, both to bring it up to temperature from a cold
start and to tune the temperature in steady-state operation.” Searle explains
that, in the art, plastic for injection molding enters a feed barrel in granular
form, where it is melted in preparation for injection. In this process,
temperature control is critical to bring the temperature up to a set point
without overshooting. It is also desirable to have the system "autotune" the
temperature for steady-state operation.®

The examiner points’ to Searle's discussion of melting plastic in the
heating tube ® to show that Searle estimates the plastic resin temperature.

Searle discloses that:

*1.G. Searle et al., "Injection molding machine temperature control system",
U.S. Patent 5,397,515 (granted 14 March 1995).

> Searle, abstract.

® Searle at 1:9-22.

7 Answer at 9.

% Searle at 3:20-34.



Appeal 2007-1207
Application 10/703,917

The barrel 16 is heated by different sets of heater bands 24
located around its outer surface that define separate heating
zones which may be independently controlled. Temperatures
within the barrel 16 are sensed by temperature transducers 26
which are located at the inner surface of the barrel 16 so that
they can provide information on the temperature of the plastic
materials within the barrel at the different heating zones.

This disclosure states that Searle uses transducers located at the inner surface
of the barrel to obtain “information on the temperature of the plastic
materials.”

The examiner relies’ on Searle's Theta as a cycle time and T, as
(projected) heating cylinder temperature for plasticizing variables. Nissei
disagrees with these characterizations. Searle defines Thetap as the time for
process temperature to rise 2° at full heater power. ' T, 1s calculated from
Thetap, the current temperature T,,,, and the rate of temperature change. i
Searle does teach that the projected temperature can be forecasted from a
mathematical expression, T,; = (Slope*1.5Thetap) + T, identified as
Equation (3). In Equation (3), Theta, is multiplied by a variable coefficient
“Slope*1.5” but current temperature T, is multiplied by a fixed known
coefficient of unity. Hence, even assuming that T,,, is a plasticizing
condition within the scope of the appealed claims, Searle’s disclosure with
respect to Equation (3) does not describe “setting a provisional plasticized-
resin temperature estimating mathematical expression indicating that the
selected plasticizing conditions are to be multiplied by respective unknown
coefficients and summed up” (emphasis added) and “converting the

unknown coefficients into known coefficients” (emphasis added).

 Answer at 8.
10°Searle at 6:25.
' Searle at 6:40.



Appeal 2007-1207
Application 10/703,917

The examiner points' to Searle's use of iterative measurements" to
show that Searle performs repeated experiments to acquire data about
heating cylinder temperature and cycle time. The iterative step disclosed,
however, appears to be a check on whether the barrel temperature is within a
predefined range.

The examiner points'* to Searle's discussion of phase 6 during steady-
state operations '~ as support for converting a provisional formula into a
completed resin-temperature estimating formula. Searle explains that if
autotuning is requested for steady-state operations, constants for system
gain, system time, proportional gain, and integral gain are calculated or
recalculated. The relationship of the equations in this discussion to an
equation for determining an estimated plasticized resin temperature by
summing the separate products of Thetap and T,; with coefficients is not

clear.

Analysis

During examination, a claim must be construed as broadly as it
reasonably can be construed in light of the disclosure. Claim 1 defines a
method of estimating a resin temperature. Nissei explains that barrel
temperature is a poor proxy for resin temperature, so the fact that Searle is
directed to controlling barrel temperature is not fatal.

Heating cylinder temperature and cycle time are two of the variables

in claim 1. The examiner has identified variables in Searle that qualify as a

12 Answer at 9.

1 Searle at 5:12-30.

4 Answer at 10.

'* Specification at 9:10-27 and 49-67.
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heating cylinder temperature and a cycle time, but has not successfully
related these variables to the sum of products for estimating a resin
temperature that claim 1 requires.

Searle and Nissei address closely related problems in the same
equipment. Unsurprisingly they employ similar variables. Their goals and

methods differ, however.

CONCLUSION

Searle does not anticipate all of the limitations of claim 1. The
missing elements are also present in independent claim 2 and in claims 3-6,
which all depend from either claim 1 or claim 2. Consequently, the rejection
must be—

REVERSED

Ip

HAMRE, SCHUMANN, MUELLER & LARSON, P.C.
P. O. BOX 2902-0902
MINNEAPOLIS MN 55402



	DECISION ON APPEAL 
	INTRODUCTION 
	BACKGROUND 
	The invention 
	The reference 
	Analysis 
	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


