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QUICKFREEZEPALLETRACKSWITHVARIABLELOUVEREDDOORS 

BACKGROUND 

Blastfreezingisaknownprocessforquicklyexposingfoodproductstoairchilledto 

5 verylowtemperatures(e.g.,-4O~F./-40 0 C.)foraperiodoftimesufficienttocompletely 

freezethefoodproducts.FIG.1illustratesanexampleofapalletizedproduct10suitablefor 

blastfreezing.Palletizedproduct10includesapallet11supportingastackedarrangementof 

apluralityoffoodproductcontainers12withspacers13betweenrowsofcontainers12.  

Suchspacersareknownintheartforallowingthepassageoffreezingairbetweenthelayers 

10 offoodproductcontainers.Alternativelyorconcurrentlythefoodproductcontainers12may 

haveopeningsintheirsidestoallowforairflowdirectlythroughthecontainers.Inan 

exampleconventionalblastfreezingfacility(notshown),adedicatedblastfreezingroom 

includesapalletrackforseatingmultiplepalletizedproducts10.Palletrack 

includespalletseatsarrangedincolumns, rowsandlayers.Forexamplepalletrackmay 

15 includefour(4)columnsandfour(4)rowswitheachrowhavingadepthcoveringfive 

(5)palletseats.Thusatmaxcapacitysuchapalletrackcouldseateighty(80)palletized 

products.  

Inoperationblastfreezingroomismaintainedatapproximately-4O~F./-40 0 C.and 

airhandlingequipment(typicallyintheformoffansatopthepalletrack)isactivatedto 

20 directaflow15offreezingairthroughthepalletizedproducts10ataspecifiedflowrateto 

spacers13toequallyfreezethepalletizedproducts10withinapproximatelythesameamount 

oftime.Howevermuchofthefreezingairfollowsflowpaths17aroundandbetweenthe 

palletizedproducts10wherethereislessresistancethanflowingthroughthepalletized 

25 product10.Lessfreezingairthandesiredfollowsflowpathsthroughspacers13,whereflow 

paths15areinclosercontactwiththefoodtobefrozen.Thelimitationinflowthroughpaths 

isthenaturalresultofflowpaths17havinglessresistancetoairflowthanflowpaths15.  

Furthermorethefreezingairflowingthroughthepalletsinflowpaths15canpassthrough 

consecutivepalletsandbesequentiallywarmedbyeachpalletsoastomakethecoolingof 

30 thepalletsontheexitsideslowerthanthoseontheentranceside.  

Additionallytheflowratethroughtheseriesofmultipleconsecutivepalletstendsto 

havedrag.Theresultisanincreaseintheamountoftimerequiredtoadequatelyfreezeallof 

thepalletizedproducts10,accompaniedbytheuseofcoldertemperaturesfromaseparate 

quicklyfreezethepalletizedproducts10.Ideallythefreezingairuniformlyflowsthrough
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freezingsystemdedicatedtotheblastfreezingprocess.  

U.S.PatentApplicationPublicationNo.2006/0185528toGeraldTippmannetal.  

disclosesanarrayofpalletizedproductsinawarehousethathaveadedicatedfantobring 

freezingwarehouseairrapidlythroughthepalletizedproductswithonlya 

5 singlepalletthicknessfortheairpathwithouthavingadedicatedrefrigerationsystem 

associatedwiththeairhandler.U.S. Pat.No.3,621,672toMeredithdisclosesablastcooling 

systemthatusesrackswithsealsaroundpathwaysfromanairplenumtoforcecoolingnon

freezingairthroughpalletizedfoodproductsinarefrigeratedwarehouse.Meredithdiscloses 

thattheairflowcanbeineitherdirectionasmaybedesired.AlongsimilarlinesU.S. Pat.  

10 No.7,017,366toBottomdisclosesbothverticalandhorizontalflexiblesealelementsto 

engagethepalletizedproducttodirectcoolingnon-freezingairthroughpalletizedproduct, 

ratherthanaroundit.U.S.PatentNo.6,340,043toPaupardindisclosesflexiblesealsforthe 

sidesofpalletizedproductsinatunnelarrangement.U.S. PatentApplicationPublicationNo.  

2011/0107784A1toTippmannetal.disclosesblastfreezingsystemswithpanelsthatare 

15 adjustedbyinsertingpinsatdiscreteheightstoadjustpanelopeningtoacconmiodatepallets 

ofdifferentheights.Howeversuchsystemsarelabor-intensive, S 

requiringmanualadjustment 
ofeachofthepanelsineachrackposition.Whenconsideredinrelationtothevarietyof 

shapesandsizesofpalletizedproductsandthefactthatfreezingwarehousesmayhave 

hundredsofrackpositionstheburdenofmanuallyadjustingthepanelsissubstantialand 

20 renderslarge-scaledeploymentsofsuchsystemsimpractical.  

automaticallytotheheightofthepalletizedgoodswhicharetobesubjectedtotemperature 

adjustmentsthroughthermaltransferofairflow.  

Accordinglythereisaneedforpalletracksystemswithairflowpanelswhichadjust
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SUMMARY 

Thepresentdisclosureprovidesforracksystemswithairflowopeningswhichare 

automaticallyadjustedtoopentodifferentheightscorrespondingtothedifferentheightsof 

variouspalletizedgoodsplacedintherackforfreezingcoolingorotherthermal 

5 adjustments.Thesevariable-sizedopeningsincreaseairflowthroughthepalletizedgoods 

ratherthanaroundtheedgesofthepalletwheretherewouldbelessresistanceincreasingthe 

rateatwhichthetemperatureofthegoodscanbeadjustedwhichbenefitsoverallsystem 

efficiency.Heattransfermaybeimprovedbydecreasingturbulencearoundthepallet.Such 

improvementsmayprovidevariousbenefitssuchasreducingthedifferentialbetweenthe 

10 productgoaltemperatureandthecontrolledenvironmentaltemperaturereducingcapitaland 

utilitycostsandimprovingworkingconditionsforequipmentoperators.Anadditional 

advantageoverpriorartsystemsisthefactthatthesystemcanbeoperatedwhentherackis 

atanycapacityasthelouvereddoorsautomaticallysealunfilledrackpositionsfromaifflow, 

therebypreventingwastedresourcesoncooling(orheating)anemptyspace.Thisadvantage 

15 alsoavoidsmanuallaborand/orcomplicatedengineeringrequiredtoreconfigurerack 

openingswheninventoryneedsrequireusingfewerthanallrackpositions. Suchrack 

systemsmayincludeadditionalsidesealingelementstofurtherincreasesystemefficiencies.  

Inoneembodimentthedisclosureprovidesadoorpanelforuseinpalletrack 

assembliesthathasaseriesoflouversmatedwithaframesuchthatthelouversarepivotable 

20 toopenandcloseindependentlytopermitairflowthroughthepanelatavarietyofdifferent 

positionintheabsenceofpressurefromapalletofgoodsseatedontherackandagainstthe 

panel.Whenpalletizedgoodsareplacedagainstthelouverstheleverarmsincontactwith 

thegoodsarepushedtorotatethelouversintotheopenpositiontherebydirectingairflow 

25 throughthepalletizedgoods.Preferablysuchpanelsareusedinconjunctionwithasealed 

plenuminasingledepthpalletrack.Optionallysuchlouvers(oraportionofsuchlouvers) 

canbeconfiguredsuchthatacertainamountofnegativeairpressureintheplenumwillopen 

thelouverprovidinganoverpressurereliefdevicetopreventtheairhandlingequipment 

fromexcessstrain.  

30 Thedisclosureincludespalletrackscontaininganarrayofpalletseatsadjacenttoa 

plenumwhereinaframebetweenapalletseatandtheplenumincludesapivotinglouverto 

selectivelyopenthepalletseattoairflowwhenapalletisplacedinagivenseat.Flexibleside 

sheetsorientedsubstantiallyperpendiculartotheframearedeformableuponintroductionof 

heightpositions.Thelouversmayincludeleverarmswhichtiltthelouverstotheclosed
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airflowtopressagainstthesidesofthepalletizedproducttherebysealingthesidesof 

palletizedproductfromexcessairflowanddirectingmoreairthroughtheproduct.Insome 

embodimentstheframeincludesuprightswithsawtoothopeningstoreceivethelouvers 

providingeasyaccessfortool-lessinstallationremovalorreplacementofthelouvers.  

5 Thedisclosureincludesthermalprocessingfacilitiesincludingtheaboveitemsin 

combinationwithpalletrackassembliesairhandlingequipment(e.g.,fans),evaporators 

condensersheatersplenumsandsealswithapreferredapplicationbeingblastfreezing 

systems.
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BRIEFDESCRIPTIONOFTHEDRAWINGS 

FIG.1illustratesapalletizedproductwithhorizontalventilatingspacerspermitting 

airflowbetweenadjacentlayersofproductasisknownintheart.  

5 FIG.2illustratesauniquepalletrackassemblyincorporatingavariablelouvered 

door.  

FIG.3illustratesanalternateviewoftheassemblyofFIG.2showingcloseddoorsin 

theemptypalletracks.  

FIG.4illustratesaperspectiveviewofthevariablelouvereddoorpanelincludedin 

10 FIG.3.  

FIG.5illustratesasideviewofaportionoftheframeseeninFIG.4.  

FIGS. 6A6CillustratefeaturesofthelouversseeninFIGS. 2-4.  

FIGS. 7A-7CillustratestheassemblyofFIGS. 4-5incontactwithapalletized 

productshowingavariable-sizedopeningtocorrespondtotheheightofthepalletized 

15 product.  

FIG.8illustratesaflexiblesidesealincludedinFIGS. 2-3.  

FIG.9illustratesapalletguidepreviouslyincludedinFIGS. 2-3.  

FIGS. 1OA-1OBillustrateapartialpalletrackassemblyofFIGS. 2-3includingthe 

componentsshowninFIGS. 4-9inmoredetail.  

20
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DETAILEDDESCRIPTION 

Forthepurposesofpromotinganunderstandingofcertainprinciplesoftheclaimed 

inventionsreferencewillnowbemadetotheembodimentsillustratedinthedrawingsand 

5 specificlanguagewillbeusedtodescribethesame.Itwillneverthelessbeunderstoodthatno 

limitationofthescopeoftheclaimsistherebyintendedandalterationsandmodificationsin 

theillustrateddeviceandfurtherapplicationsoftheprinciplesoftheinventionsareherein 

contemplatedaswouldnormallyoccurtooneskilledintheart.Whiletheembodiments 
describedbelowforexamplerelatetoblastfreezingof S 

vanousproducts(e.g.,fruits 

10 vegetablesmeatseafoodbakedgoodsetc.)forpurposesofillustration, itwillbe 

appreciatedthattheprinciplesofthepresentdescriptionareequallyapplicabletotheblast 

freezingofanyarticleandarefurtherapplicabletootherthermalprocessingoperations 

drivenbyairflowsuchascoolingthawingorwarming.  

Figure2illustratesauniquepalletrackassemblyincorporatingavariable-louvered 

15 door.InFIG.2,blastsystem20haspalletracks21whichmaycontainanarrayofpalletseats 

27configuredtoreceivedpalletizedproducts10supportedbypallets11. Asshownin 

Figures2and3, thesystemincludestwosingle-depthpalletracks21, eachwithtwocolumns 

andtworowsofpalletseats27.Howeveritisunderstoodthatdifferentarrayconfigurations 

arecompatiblewiththedisclosureherein.Preferablypalletracks21aresingle-depthpallet 

20 racksandsystem20haspalletracks21havingarrayscontainingaboutone(1)toaboutforty 

opposingendsbypanels23. Fan24maybeinstalledontopoftheplenumtodrawairflow 

throughthepalletizedproducts10,throughvariablelouvereddoors26andintotheplenum 

andexpelairoutthetopofthesystem20.Fan24maybeanyfixedorvariablespeedfan 

25 compatiblewiththeairflowvolumesneededtodriveblastsystem20asknowntothoseof 

skillintheartpreferablydrivenbyanelectricmotor.Preferablyfan24mayincludeadirect 

driveelectronicallycommutatedmotor.Suchafanmaybemodulatedbetweenhigherand 

lowerairflowsettingscreatingagitationthatimprovesthermaltransfer.Thetopoftherack 

assemblymaybeequippedwithadditionalairhandlingand/orenvironmentequipment.  

30 WhileFIG.2showsasinglefan24inplaceforthesystem20,itisunderstoodthatuseof 

additionalfansisconsistentwiththedisclosuresherein.Inapreferredembodimentpallet 

racks21mayincludeadditionalflexiblesideseals25whichadapttothesideprofileofthe 

givenproduct10andpreventexcessaifflowaroundthepalletizedgoodsasexplainedfurther 

(40)palletseats27. Palletracks21maybeseparatedbyaplenumwhichcanbesealedon
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below. Palletracks21mayincludepalletguide22whichisconfiguredtoalignpalletized 

products10withthepalletseat27toenhanceairflowthroughtheproductandimprove 

systemefficiency.  

Figure3illustratesanalternateviewoftheassemblyofFIG.2showingcloseddoors 

5 26intheemptypalletracks.Palletrack21isshownwithoutanypalletsorpalletized 

productsinthepalletseats.Sideseals25haveanarcuateprofilethatnarrowstowardthe 

plenumsideofthepalletrack21. Eachpalletseatisequippedwithavariablelouvereddoor 

assembly26andpalletguide22foraligningapalletizedproductwiththelouvereddoor26, 

bothdetailedfurtherbelow.Thequickblastsystems20ofFIGS.2-3maybeusedin 

10 combinationwithotherfeaturesofathermalprocessingfacility.Forexampleembodiments 

mayincludeoneormoreadditionalpalletracksforstorageseparatedfromtheplenumand 

airhandlingequipmentwhichmaybearrangedinaislesandservicedbyforkliftstrucksina 

warehousefacility.Theconcentratedairfiowsprovidedbythedisclosureshereinprovide 

rapidthermaladjustmentofthepalletizedproduct.Uponreachingthedesiredtemperatures 

15 palletizedproductscanbetransferredtostorageracksandthendifferentinventoryunitscan 

beprocessedbythequickblastsystem20.  

Figure4isaperspectiveviewofaninventivedoorpanel26includedinFIGS. 2-3. A 

frame41surroundsanopeningwhichwheninstalledinpalletrackassembliesasseenfor 

exampleinFIGS. 2-3isinbetweenapalletseatandtheplenum.Theframe41includes 

20 uprights42whichareconfiguredwithoneormoreengagementpoints43. Theengagement 

engagementpointsoneachuprightbutitisunderstoodthateitheralargernumberora 

smallernumberoflouversmaybeusedinconnectionwiththeinventionsclaimedherein.  

Eachlouver44isequippedwithaleverarm45whichmaybiasthelouverstoaclosed 

25 position.Forexampleleverarms45maybeweightedrelativetotherestofthelouver44 

suchthatpressureorforceappliedtotheleverarm45isneededtorotatethelouver44toan 

openposition.Thepreferredarrangementsincludelouvers44orientedtospanhorizontal 

sectionsoftheopeningbetweenthepalletseatandtheplenum.Embodimentsofthe 

disclosureincludesdoorpanelassemblieswhichincludeadditionalmountinghardware 

30 suitableforretrofitinstallationintoexistingthermalprocessingfacilitiesandpalletracks.  

Figure5isasideviewofupright42ofFIG.4,showingengagementpoints43andan 

edge51. Edge51mayhaveasawtoothpatternorprofile52definingtheengagementpoints 

43.AlthoughonefomuiofsawtoothpatternisshowninFIG.5,itisunderstoodthatother 

pointsreceivepivotingelementsoflouvers44.InFIG.4,therearetenlouversandten
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edgeprofilesarecompatiblewiththedisclosuresherein.Wheninstalled, edge5lis 

preferablyorientedfacingintothepalletseat(awayfromtheplenum),suchthatthe 

engagementpointsareaccessiblefromtheoutsideoftherackstructureandblastsystem.This 

allowsforeasyaccessandinstallationremovalreplacementorrepairoflouversorlouver 

5 doorassemblies.Forexamplelouverpivots(shownmoreclearlyinFIGS.6A-6C)canbeset 

inorliftedoutofengagementpoints43throughthesawtoothpattern52withouttheuseof 

toolsorspecialequipment.Inalternativeembodiments(notshown),engagementpoints43 

maycompriseholesbushingsbearingssocketsbracketsoranyotherreceivermember 

suitableforreceivingthepivotinglouversasdescribed S 

10 Figure6Aisaperspectiveviewofalouvercompatiblewiththedoors26ofFIGS2

4.Louver44includesplates47and48whichmaybereferredtoasupperplate47andlower 

plate48relativetotheorientationofthelouverwheninstalledindoorsseeninFIGS. 2-4.  

Louver44includespivot46associatedwithplates47,48.Preferablyleverarm45is 

weightedrelativetoplates47,48suchthatthecenterofmasstendstorotatethelouver44 

15 aboutpivot46towardtheleverarm45.Wheninstalled, upperplate47ofonelouvermay 

restagainstthelowerplate48ofanadjacentlouvertoestablishaclosedpositionwhereinair 

flowisrestrictedordiminished.(Intheuppermostlouvertheupperplate47mayrestagainst 

aportionoftheframe41intheclosedposition.Similarlythelowerplate48ofthe 

lowermostlouvermayrestagainstalowersectionofframe41intheclosedpositionrather 

20 thananotherlouver.)Thishastheeffectofclosingoffthepalletseatfromtheplenuminthe 

agenerallycylindricaltubeorrailwhichprojectsfromoneendofupperplate47,bendsto 

extendalongthelengthofupperplate47andthenbendstoreturntoattachtotheotherend 

ofupperplate47.Howeverotherformsofleverarmsarecompatiblewiththedisclosurefor 

25 exampleoneormorebarstubesplates, rodsorotherstructuresmayextendfromthelouver 

platesatapositionsuitabletobiasthelouvertoaclosedposition.Whentheleverarm45is 

pressedthelouvermayrotatetheplates47,48relativetothepivotsuchthattheupperplate 

47isnolongerrestingagainstplatesoftheadjacentlouverestablishinganopenposition 

whereairflowisunimpeded.ThisisshownanddiscussedfurtherinconnectionwithFIG.7, 

30 below.  

Figure6BisarotatedperspectiveviewofthelouverofFIG.6A.AsseeninFIG.6B, 

pivots46maybeformedfromtheendsofrod49whichextendsalongthelengthoflouver 

44.Howeverotherpivotelementssuchaspinsoraxlesfixedtotheendsofthelouver44are 

horizontalareasoftheopeningspannedbyeachlouver.InFIG.6Aleverarm45isshownas
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alsocompatiblewiththeinventionsprovidedbythedisclosure.Figure6Cisanendviewof 

thelouver44ofFIGS. 6A-6B. AsseeninFIG.6Cpreferablytheangle61fomiedbyupper 

plate47andlowerplate48maybeobtusehoweverotherconfigurationsarepossible.In 

someembodimentslouver44maycompriseoneplatewithanuppersectionandalower 

5 section.Similarlyupperplate47andlowerplate48maybeorientedatastraightangle 

(18O~).Orientingtheplates47,48atanobtuseangle61mayfacilitatetheselectivevariable 

openingofindividuallouvers44asdisclosedherein.  

Figures7A-7Cshowapalletizedproductincontactwithlouvereddoorassembliesof 

FIGS.2-6.InFIG.7Apalletizedproduct10isplacedagainstlouvereddoor26.Upper 

10 louvers71arenotcontactedbythepalletizedproduct10andremainintheclosedposition.  

Lowerlouvers75arecontactedbythepalletizedproduct10androtatedtotheopenposition 

exposinghorizontalopenings76whichimproveairflowthroughtheproduct10.FIG.7Bisa 

viewofFIG.7Awiththepalletizedproducthiddensothattheopenings76aremoreclearly 

visibleinthedrawing.FIG.7CisarotatedviewofFIG.7Ashowingthatleverarms45of 

15 theupperlouvers71arenotcontactedbythepalletizedproduct.Asthelouversarebiasedto 

theclosedpositiontheassemblyshowncanautomaticallyadapttoanyheightofpalletized 

product10whichisplacedintocontactwiththevariablelouvereddoor26.Thuseachofthe 

louversarerotatableabouttheirrespectivepivotsindependentoftherotationoftheother 

louvers.Byrestrictingairflowfromgoingaroundtheproduct10intheareasoftheclosed 

20 upperlouvers71moreaifflowisdriventhroughtheproduct10intheareasoftheopen 

7A7B, openlouvers75maybeorientedtodirectairflowatanupwardangleintotheplenum 

andtowardfansandairhandlingequipment(showninFIGS.2-3).Thuslouversintheopen 

positionactasturningvanestoreduceturbulenceandmoreefficientlycirculateairthrough 

25 thethermalprocessingsystemtherebyreducingutilityconsumption.  

Althoughthedrawingsgenerallyshowthelouvers44inidenticalorsubstantially 

similarconfigurationsthelouversmayhavedifferentpropertiestoenhanceoperationsin 

particularusagesituationsorinstallations.Forexampleoneormorelouversmaybe 

configuredtoovercometheweightoftheleverarmtorotatetotheopenpositionupon 

30 applicationofsufficientnegativepressurefromtheplenumbehindthedoorpanel.Thusthe 

louverdoormayactasanoverpressuredeviceprotectingtheairhandlingequipmentfrom 

excessstrainifaninsufficientnumberofpalletsareinstalledtopermitairflow.  

louvers75,providingformoreefficientthermaltreatmentoftheproduct10.AsseeninFIG.
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Figure8showsaflexiblesideseal25firstshownaboveinconnectionwithFIGS.2

33 TheviewinFIG.8isfromtheperspectiveofthefrontofthepalletrackandshowsaleft 

sideseal25althoughthepartscansimplybe S aboutaverticalaxisAtoprovidea 

correspondingrightsideseal.Seal25includesasheet81, backpanel82andfrontpanel83.  

5 Backpanel82maybeaffixedtothelouverdoorframeoradjacentstructuresofthepallet 

racksurroundingtheopeningintotheplenum.PreferablyasshownmoreclearlyinFIG.  

1OAbackpanelS1isattachedtotheaportionofthepalletrackenclosingtheplenumspace 

whilestillpermittingaccesstotheuprightsandsawtoothopeningsofthedoorframeto 

provideenhancedaccessibilitytothelouverassembliesasdescribedabove.Similarlyfront 

10 panelmaybeaffixedtoafrontportionofthepalletrackassemblies.Topedge84andbottom 

edge85arecurvedsuchthatbackpanels82ofapairofleftandrightsealsareclosertogether 

thanfrontpanels83ofthepairofseals.Thisdirectsairflowthroughadjacentpalletized 

products(notshown)ratherthanpermittingaifflowaroundtheproductandthroughthe 

louverdoor.Sheet81maybesubstantiallyperpendiculartothehorizontaldooropenings.  

15 Preferablysheet81isflexibleanddeformsunderairpressuretoconformtotheshapeof 

adjacentpalletizedproduct.Thistightsealforcesmaximumairflowthroughthepalletized 

goodsparticularlyincombinationwiththevariableheightdoorsdiscussedherein.  

Figure9illustratespalletguide22previouslydescribedinconnectionwithFIGS. 2-3 

abovewhichborderpalletseats27(seeFIGS. 2-3).InFIG.9,palletguide22includesside 

20 rails91, backrail92,andmountinghardware93forattachingtheguide22topalletracks.  

theplenumtherebyprovidingoneopensideforaccesstothepalletseat.Thisreduces 

potentialforcollisionsanderrorsinpalletloadingandunloadingandprovidesgreater 

flexibilityinsystemconfigurationandusage.Palletguides22maybeinstalledinpalletracks 

25 toalignpalletizedproductswiththeplenumopeningsandlouvereddoorsdiscussedabove.  

Carefulalignmentvariable-heightdooropeningsandflexiblesidesealsallcontributeto 

increasedairflowthroughthepalletizedproductandimprovedthermaltransferandsystem 

efficiencies.  

Figures1OAlOBillustrateapartialpalletrackassemblyofFIGS. 2-3showingthe 

30 above-describedcomponentsofFIGS. 4-9incombinationandmoredetailasasinglepallet 

seat27.Figure1OAisaperspectiveviewshowingpalletseat27boundedbyvariable 

louvereddoor26flexibleleftsideseal25, flexiblerightsideseal25', andpalletguide22.  

AsseeninFIGS.2-3,palletseats27maybearrayedinmultiplerowsandcolumnsadjacent 

Preferablypalletguide22doesnotincludecomponentsonthesideofthepalletseatopposite
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toaplenumandrelatedairhandlingequipmentandfans.Palletizedproductsmaytypically 

beprovidedonstandardheightsofpalletssuchthatpalletguides22canbeinafixedheight 

relativetoplenumopeningprovidedbydoorpanel26.Howeverpalletguides22maybe 

providedatdifferingheightsoradjustedtoaccommodatedifferentsizedpalletsasneeded.  

5 Thusthebottomedgeofcontainers12(seeFIG.1)maybealignedwiththebottomofdoor 

26whenseat27isfilledwithapalletizedproduct.FIG.lOBisatopviewofthepalletseat 

27ofFIG.1OA.AsseeninFIG.1OBcurvedsheetsofseals25and25' mayextendinward 

oftherailsofpalletguide22ensuringatightfitwhenpalletizedproductsareloadedinto 

seat27.Uponapplicationofairflowsideseals25and25willsealagainstthesideofthe 

10 containersandairflowabovethepalletizedproductcontainerswillbeobstructedbythe 

closedlouversofthedoor26and/orsurroundingframingcomponents.Suchcombinations 

provideenhancedairflowthroughthepalletizedproductsandincreasethermaltransferand 

systemefficiency.
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CLAIMS 

1. Apanelforapalletrackassemblyinathermalprocessingfacilitycomprising: 

apluralityoflouverswhereineachlouvercomprisesapivotassociatedwithaplate 

andaleverarmextendingfromtheplateand 

5 aframesurroundinganopeningtheframecomprisingapluralityofengagement 

pointsreceivingthepivotsofeachofthelouverswhereinthelouverplatesareorientedto 

spanhorizontalsectionsoftheopening~ 

whereintheleverarmsareweightedtobiasthelouverstoaclosedpositioninhibiting 

airflowthroughtheopeningnearthehorizontalsectionsspannedbythelouverplates 

10 whereintheleverarmsarepressabletorotatethelouverplatesabouttheirrespective 

pivotstoanopenpositionallowingairflowthroughtheopeningnearthehorizontalsections 

spannedbythelouverplatesand 

whereinafirstlouverfromthepluralityoflouversisrotatableaboutitsrespective 

pivotindependentoftherotationofasecondlouverfromthepluralityoflouverswhereinthe 

15 firstlouverisadjacenttothesecondlouver.  

2. Thepanelofclaim1, whereineachofthepluralityoflouversarerotatableabouttheir 

respectivepivotsindependentoftherotationofalloftheotherlouvers.  

20 3. Thepanelofclaim2,incombinationwithaflexiblesidesheetorientedsubstantially 

towardthepanelthesidesheetisadaptedtoconformtoashapecorrespondingtothevertical 

profileofapalletofgoods.  

25 4. Thepanelofclaim2,whereinlouversintheopenpositionactasturningvanes 

directingairflowtowardafan.  

5. Thepanelofclaim4,whereinthelouverplatescompriseanuppersectionatan 

obtuseangletoalowersectionwhereintheleverarmsextendfromtheuppersectionsof 

30 eachlouver.  

6. Thepanelofclaim5,whereinintheclosedpositionthelowersectionoftheplateof 

anupperlouverrestsagainsttheuppersectionoftheplateofanadjacentlowerlouver.  

perpendiculartothehorizontalsectionsoftheopeningwhereinuponintroductionofairflow
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73 Thepanelofclaim1, whereintheframecomprisesanuprightwithsawtoothopenings 

comprisingtheengagementpoints.  

5 8. Thepanelofclaim1, whereinatleastonelouverisconfiguredtoovercomethe 

weightoftheleverarmandrotatetotheopenpositionuponapplicationofsufficientnegative 

pressurefromaplenumbehindthepanel.  

9. Thepanelofclaim1, incombinationwithguiderailsspacedtoreceiveandsupporta 

10 palletandalignthepalletwiththepanel.  

10. Apalletrackforathermalprocessingfacilitycomprising: 

anarrayofpalletseatsadjacenttoaplenum 

aframeinbetweenatleastonepalletseatandtheplenumtheframesurroundingan 

15 openingtotheplenumhavinganuppersectionandalowersectiontheframecomprisingan 

engagementpointreceivingalouvercomprisingapivotassociatedwithaplatethepivot 

beinginsertedintotheengagementpointwhereinthelouverplateisorientedtospanthe 

uppersectionoftheopening;and 

aflexiblesidesheetorientedsubstantiallyperpendiculartotheframewhereinupon 

20 introductionofairflowtowardtheframethesidesheetisadaptedtoconfomitoashape 

whereinthelouverisbiasedtoaclosedpositioninhibitingaifflowthroughtheupper 

sectionoftheopening, 

whereinthelouverplateisrotatableaboutthepivottoanopenpositionallowing 

25 airflowthroughtheuppersectionoftheopening.  

11. Thepalletrackofclaim10,furthercomprisingasecondlouvercomprisingasecond 

pivotassociatedwithasecondplate~whereinthesecondlouverplateisorientedtospanthe 

lowersectionoftheopening;whereinthesecondlouverisbiasedtoaclosedposition 

30 inhibitingairflowthroughthelowersectionoftheopening~whereinthesecondlouveris 

rotatableaboutthesecondpivotindependentoftherotationofthelouveraboutthepivot.  

correspondingtotheverticalprofileofapalletofgoods
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12. Thepalletrackofclaim10,whereinthelouverisbiasedtoaclosedpositionbyabar 

attachedtotheplateandthelouverrotatestotheopenpositionwhenthebarispushed.  

13. Thepalletrackofclaim12,whereintheframecomprisesanuprightwithsawtooth 

5 openingscomprisingtheengagementpoint.  

14. Thepalletrackofclaim12,whereintheatleastonepalletseatcomprisesguiderails 

spacedtoreceiveandsupportapalletandalignthepalletwiththeframe.  

10 15. Thepalletrackofclaim12,whereintheplatecomprisesafirstsectionatanobtuse 

angletoasecondsectionwhereinthebarextendsfromthefirstsectionwhereinintheopen 

positionthelouverdirectsairflowintotheplenumatanupwardangle.  

16. Ablastfreezersystemforathermalprocessingfacilitycomprising.  

15 apalletrackassemblycomprisinganarrayofpalletseatsadjacenttoaplenumthe 

palletrackassemblyhavingadepthcorrespondingtothethicknessofasinglepalletto 

facilitatefreezingofproductsonthepallet~ 

anairhandlerpositionedatthetopoftheplenumoperatingtodrawfreezingair 

throughthepalletseatsintotheplenum 

20 aframeseparatingatleastonepalletseatfromtheplenumtheframesurroundingan 

louverswhereineachlouvercomprisesapivotassociatedwithaplatethepivotsbeing 

positionedintheengagementpointsoftheframe 

whereinthelouverplatesareorientedtospanhorizontalsectionsoftheopening; 

25 whereinthelouversarebiasedtoaclosedpositioninhibitingaifflowthroughthe 

openingnearthehorizontalsectionsspannedbythelouverplates 

whereinthelouversarepressabletorotatethelouverplatesabouttheirrespective 

pivotstoanopenpositionallowingairflowthroughtheopeningnearthehorizontalsections 

spannedbythelouverplates 

30 whereineachofthelouversarerotatableabouttheirrespectivepivotsindependentof 

therotationoftheotherlouverssuchthatapalletcarryingpalletizedgoodspressedagainst 

thelouversonlyexposestheopeningtoaheightcorrespondingtotheheightofthepalletized 

goodstherebydirectingairflowthroughthepalletizedgoodsandintotheplenum.  

openingtotheplenumandcomprisingapluralityofengagementpointsforreceivingasetof
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17. Theblastfreezersystemofclaim16,whereintheatleastonepalletseatcomprises 

flexiblesidesheetsorientedsubstantiallyperpendiculartotheframewhereinupon 

introductionofairflowtowardtheframethesidesheetsareadaptedtoconformtoashape 

5 correspondingtotheverticalsideprofilesofapalletofgoodstherebysealingthesidesofthe 

palletofgoodstodirectairflowthroughthepalletizedgoods.  

18. Theblastfreezersystemofclaim17, whereintheatleastonepalletseatcomprises 

guiderailsspacedtoreceiveandsupportapalletandalignthepalletwiththeframe.  

10 

19. Theblastfreezersystemofclaim18, comprisingpalletsofpalletizedproductsplaced 

inthepalletseatswhereinthepalletsoccupylessthanallofthearrayofpalletseats.  

20. Theblastfreezersystemofclaim16,whereintheairhandlercomprisesafanwitha 

15 directdriveelectronicallycommutatedmotor.  

21. Theblastfreezersystemofclaim16,incombinationwithasecondpalletrack 

separatedfromtheplenumthesecondpalletrackcomprisingasecondarrayofpalletseats 

forstorageofpalletizedproducts.  

20
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