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1 2
SIMPLIFIED AND IMPROVED THERMAL cation Ser. No. 15/330,396. The outer wall support ring

EFFICTENCY VaCCTIM KRN ACE )T geadcelly gghucaadnc astain'nrrdtae! oporhor ernlrig

ZONE WITH PREFABRICATED and 1s situated and 1solated within a water-cooled chamber.
INSULATION ASSEMBLY The iner insulating wall typically 1s fabricated with all

5 metal radiation shields or a combination of graphite felt and

FIELD OF THE INVENTION fo1l, or rigidized graphite board. In one 1nstance described 1n

U.S. Pat. No. 4,489,920, and 1n U.S. patent application Ser.

This 1mvention relates to high temperature vacuum heat No. 15/330,396, a standard, fully enclosed stainless steel
treating furnace hot zones that include electric resistance suppcrt rmgls utilized to support the 1nsu1at1011 rmg package
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t1vity, and low moisture- sensmve graphlte 1nsu1at10n rmg imprcvement over the prior art 1n that it eliminates this high
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comprised of HEFVAC graphite msulation boards. In one costs by reducing the overall mass of the furnace hot zone.
embodiment the outer surfaces of the boards are encom- The present design, as described and claimed 1n this appli-
passed by a very thin staimnless steel sheet acting as a 15 cation, yields a substantial reduction 1n energy costs over
reflective shield, and held 1n place by hlgh pressure ccchng prior art vacuum furnace designs that utilize a stainless steel
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during a high temperature vacuum heat treating cycle, and A key feature of the present ringless support design 1s the
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supported only by a low mass support structure located at the perature graphite glue or sealant to form a single polygonal
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said insulation board means being connected at one longi- heating element segments, as shown 1n FIG. 6.
tudinal edge thereof to an adjacent board means by a FIG. 9 1s a cross-sectional view of a lower mass, stream-
tongue-and-groove connection to form a continuous assem- lined gas-cooling nozzle.
bly around said hot zone, and each one of said insulation 3>  FIG. 10A 1s an 1sometric view of one side of the support
board means engaging the adjacent insulation board means structure for supporting the insulation board assembly, as
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such that the second retaining nut 1s on the plenum 123 side rail pins 126—are pre-drilled 1n board 130 segments to the
of the furnace. Retaining nuts 136 are placed on each side of specifications of each component prior to assembling 1nsu-
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>
between 100° to 165° depending on the diameter of hot zone > INSULATION TYPE 1600° T. 2000° T. 2400° T.
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thereot to an adjacent board means by a tongue-and-groove means being operatively connected at one end thereot to an
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zone, and each one of said 1insulation board means engaging another end thereol through said outer surface of a third one
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with no gap therebetween, said i1nsulation board means 5 third one oI said isulation boards to said heating element

having a thin stainless steel sheet on the outer surface means.

thereol, whereby thermal radiation losses from said hot zone 11. The high temperature vacuum furnace hot zone in
are substantially eliminated, said insulation board means accordance with claim 1 wherein said insulation board
continuous assembly being supported in said hot zone by means comprises a plurality of elongated board members,
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inner wall formed by a plurality of high density, high accordance with claim 23 wherein said hot zone further
strength, low conductivity, and low moisture-sensitive comprises power terminal means for supplying electrical
graphite insulation board means, each one of said msulation power to said heating element means, said power terminal
board means being connected at one longitudinal edge > means being operatively connected at one end thereof to an
thereot to an adjacent board means by a tongue-and-groove outer wall of the furnace and being operatively connected at
connection to form a continuous assembly around said hot another end thereot through said outer surface of a third one
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providing faster pump down rates, deeper vacuum levels,
and reduced cycle times with less energy consumption
during a heat treating cycle.
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