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Wilard ??Morrison,Lake Forest,I,assignor to The 
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IH.,a corporation of Ilinois 

FiledJuly16,1957,Ser,No.672265 
llClaims,(CI?62?62) 

Myinvention relatestoimprovementsin refrigerators 
andisespecialyadaptedthoughnotimitedtothe house 
holdrefrigerator whichmust berelatively light,portable 
and Smalenoughtoentertheroomsofahouse orapart 
ment through the ordinary doorapertures? 

This applicationis a continuation in part of my co 
Dending application Serial No.372.032fled August3, 
1953,nowabandoned? 
In the usualhouseholdrefrigerator,cold heatexchange 

Surfaces of comparativelysmallareaand very1ow tem 
Peraturesare usual?Asa result of the very greattem 
Derature gradient between the cold surfacesand there 
frigerator contents,vapormigration from the foodstufs 
causesrapiddesiccation and deteriorationandnecessitates 
frequent defrosting, 
The contents of the refrigerator wil be cooled by 

Saturated or Supersaturated air,This air wil be con 
tinuously forced into the refrigeration chamber in a 
generaly Saturated or Supersaturated condition,wil be 
withdrawnfromthechamber,cooledandwithoutsubstan 
tial loss of moisture be returned thereto?Whenthe air 
is withdrawn,it wil be compressed?The heat of com 
pression will beremoved,It wilthen be causedto ex 
pand and do Work with resultant further substantial 
lowering of temperature and withen be returned to 
the Storage chamber havingnowherein itstravels been 
expoSed toorin contact with any surface,thetempera 
ture of whichis belowthe airtemperatureexceptatthe 
point where heat of compressionis removed butatthat 
point,the heatexchange surfaces will stilbe belowthe 
dewpoint Sothe entire cycle may continue without1oss 
of moisture? 
While the wals ofthe refrigeratingchamberwi1be 

maintained atatemperature above the temperature of 
theairinthe chamberandthereforeabovethe dewpoint, 
those walsin orderto preventsubstantial heat1ossand 
waste of cooling wil be maintained atatemperature 
lowerthan the temperaturethatwould be maintainedif 
insulation alone were relied,upon?The wals of the 
chamber may be cooled by causingthe air from the 
refrigeration chamber onits return path tocontactthe 
outside walls ofthe chamberitselfortheymaybecooled 
by heatexchange with a conventionalcompressorcon 
denser eXpanderrefrigeration system or by both, 
Aconvenient Solutionistoprovidea conventionalex 

pansion refrigeration System,The airafter compression 
wilbe cooled by heatexchange with the coldside of 
the System?Thiswilraisethetemperature ofthecoolant 
Somewhatandthat coolant maythen by heatexchange 
coolthe wals of the Storage chamberto apointabove 
the dew point butlowenough sothatheatiosswi1be 
3 IT1?I11?I?U?1? 
The wal defining the refrigeration cooling chamber 

Should approach the temperature ofairin the system? 
It must be above the dew point toinhibitcondensation 
orfrosting but the closeritisto thattemperature,the 
lesswilbethe heat1ossfromtheairandthemoreefec 
tive wilbethe cooling? 
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My invention is ilustrated more or less diagram 

maticalyin the accompanying drawings,wherein 
Figure 1 isa diagrammatic section and fow sheet 

througharefrigeratorandairandfreon circulating Sys 
temsassociated therewith; Figure2isa sectionalongthe line2?2of Figure1; 

Figure3isasectionsimilarto Figure1 ofamodifed 
form? 

Like partsareindicated bylike charactersthroughout 
the specificationand drawings? 
The refrigerator housingincludesside,topand bottom 

walsandadoor1,2,3and4,alinsulatedat5,Cold airenterstherefrigeratingchamberthroughthe entrance 
port6in the bottom3andleavesthe chamberthrough 
the exit ports8fowingaroundthe outside ofthechamber 
7alongpassages 9,10,11and12in side,topand bot 
tom walsto discharge through duct13,Theremaybe 
athininsulating1ayer5a around the chamber between 
itandthe passages 9,10,and11? 

Blower 14 driven by motor not shown draws air 
through duct13and dischargesitunderpressurethrough 
duct16tothe turbo blower compressor i5,which con 
tains free running compressor expander wheels 17,18 
workingin unison,Compressor wheel17dischargesair 
through duct19and heatexchange chamber2? where 
it passesaround the dividing wal23 comingin contact 
with cooling cois22 and after cooling is discharged 
through the duct21to expander wheel18 whereitex 
pands,does workwithfurther coolingandis dscharged 
throughduct24andentrance duct6? 

Associated with the aircirculating systemisa closed 
refrigeration system whichincludes compressor25,duct 
26,condenser coil27,expansion valve28,heatexchange 
coil22Where the compressedairis cooled,duct3é,re 
frigeration chamber heatexchange cois31which coolthe 
wals of the chamber,return duct33 and valve 33a to 
controlreturn tothe compreSSor, 
Thus the air drawn from the refrigeration chamber 

afteritis compressed has the heat of compression re 
moved from it by the heat exchange coi22,then ex 
pandsanddoesworkbeforeitisreturnedtotherefrigera 
tion chamber?The coldestsurface contacted bythisair 
beingatthe heatexchange coi22 undercircumstances 
Such thatno surface contacted by the airis below the 
dew point. Meanwhie the refrigerant from the com 
pressor having taken heat from the air and so being 
Somewhat warm,takes more heatfrom the wal ofthe 
refrigeration chamber but having been warmed by the 
airin the heatexchange chamber29,the Freoninthese 
coisis at a temperature which does not cool the re 
frigerationchamberwalls belowthe dewpoint,the opera 
tion of the Freon system being controlledin the usual 
way bythevalve33a. 

In the modifiedform shownin Figure3,the airleaves 
the chamber7throughthe port40in the door4topass 
down through duct41,passesthroughthe port42to the 
duct13,Thus when the dooris openedthe aircircula 
tion isinterrupted but when the dooris closed,the cir 
culationisasin Figure1,Inthiscase water43issup 
?lied to the bottom of the heatexchange chamber20 
controHed bythevalve44sothatwhendesired,moisture 
nay beadded to the air? 
The compressed refrigerant when it leaves the con 

denser27passesthrough an expansion valve 45,theop 
eration of whichiscontrolledresponsivetothe lowpres 
sure side ofthe system through a capillarytube46,A 
duct471eadsto the refrigeration chamber cois31,A 
duct48controHed byvalve491eadstothe heatexchange 
coil22?A duct 50 controled by pressure regulating 
vahves55and56controlsthe fow ofrefrigerant backto 
the compressor. 
Inthis case,the operation of the valves45and49, 
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50,55and56maintainspressurediferentialin various 
parts of the System So thatthe temperature of the re 
frigeratingchamber7iscontroledata point belowthe 
dew point?The temperature ofthe heatexchange coils 
exposed to the airis controledatthe proper point to 
extract heatof compression butnotbelowthe dew point 
andthe pressure relief valves55and56areasindicated 
at57insulated sothattheyareindependentofambient 
temperature?Thus the airin contact with the food 
Stufs doesthe coolingandsince thatairif notsaturated 
OrSupersaturatedisatleastvery highinmoisture content 
and Since the wallsand surfacestowhich thatairis ex 
poSed are always above the dew point,vapor migration 
from the foodstufsto and through the airisinhibited 
and Sothe foodstufsare maintainedat desired tempera 
ture with a minimum of desiccation. 

?claim: 
i,In arefrigerator,aninsulated coldchamber,means 

for circulatingthrough and maintainingin the chamber 
an atmosphere of cold moisture laden air,independent 
compressingand coolingmeansforcontrollingand main 
tainingthetemperature of the chamber walisata point 
adjacentto butabovethe dewpointofthe atmospherein 
the chamber,where the means for circulating through 
and maintainingin the chamber an atmosphere of cold 
moisture laden airinchides meansfor compressing,Cool 
ingand eXpanding Said moisture laden air with the re 
moval of moisture only during the cooling step when 
the amount of moisture present is beyond Saturation 
Whereby cold airsupersaturated with moisture in vapor 
?orm,as distinguished from free water,is circulated 
throughthe chamber. 

2. Inarefrigerator,aninsulated cold chamber,means 
for circulating through and maintainingin the chamber 
an atmosphere of cold moisture laden air,independent 
compressingand coolingmeansfor,controlingandmain 
tainingthetemperature of the chamber wals ata point 
adjacent to butabove the dew point of the atmosphere 
in the chamber,said controlingmeansincluding means 
?orcirculatingaboutthe outside of the chamberwalsa 
blanket of coldair,the temperature of which is far be 
low ambientairtemperature,where the means for cir 
culating through and maintaining in the chamber an 
atmosphere of cold moisture laden air includes means 
?or compressing,cooling and eXpanding Said moisture 
ladenair with the removal of moisture only duringthe 
Cooling step when the amount of moisture present,is 
beyond saturation whereby coldair supersaturated with 
Inoisturein vaporform,as distinguished from free water, 
? circulatedthroughthe chamber. 

3. In arefrigerator,an insulated cold chamber,means 
forcirculatingthrough and maintaininginthe chamber 
an atmosphere of cold moisture laden air,independent 
,compressingand coolingmeansfor,controlingand main 
tainingthe temperature ofthe chamberwalsata point 
adjacentto butabovethe dew point ofthe atmosphere 
in the chamber,Said controling meansincludingmeans 
forcirculatingaboutthe outside ofthe chamberwals a 
blanket of coldair,thetemperature ofwhichisfar below 
ambientairtemperature,suchair blanketincludingcold 
air drawn from the chamber,where the meansfor cir 
culating through and maintainingin the chamber an 
atmosphere of cold moisture laden airincludes means 
for compressing,cooling and expandingsaid moisture 
ladenairwith the removal of moisture only duringthe 
coolingstep when the amount of moisture presentis 
beyond Saturation whereby coldairsupersaturated with 
?noisturein vaporform,asdistinguishedfromfreewater, 
is circulated through the chamber. 

4,In a refrigerator,aninsulated cold chamber,means 
forcirculatingthrough and maintainingin thechamber 
anatmosphere of cold moisture aden air,independent 
compressingandcoolingmeansfor, controlingandmain 
taining the temperature ofthe cha?berwalsatapoint 
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4 
adjacentto butabove the dew pointoftheatmospherein 
the chamber,said controling means including cois 
wrappedin heatexchange relation aboutthe outside of 
the chamber wals and means for circulating a liquid 
refrigerant through them,where the means for circulat 
ingthrough and maintainingin the chamber an atmos 
phere of cold moisture laden air inchudes means for 
compressing,coolingandexpandingSaid moisture laden 
airwith theremoval of moisture only duringthe Cooling 
step whentheamount of moisture presentis beyond Sat 
uration whereby cold air supersaturated with moisture 
in vaporform,as distinguished from free water,is cir 
culated throughthe chamber? 
5,In arefrigerator,an insulated cold Storage cham 

ber,acoldaircirculatingchamber Surroundingthe Stor 
age chamber,anaircirculatingsystem forthe chambers 
includingasupply duct communicating directly with the 
storage chamber,a discharge duct communicating with 
the circulation chamber,aconnection betweenthe cham 
bers,meansfor withdrawingair through the discharge 
duct,compressingit,coolingittoremove heat of com 
presson,expandingand coolingit withoutloss of mois 
tureandreturningittothe storage chamberthroughthe 
Supply duct? 

6?Inarefrigerator,aninsulated coldstorage chamber, 
a coldair circulating chamber Surrounding the Storage 
chamber,anaircirculatingsystemforthe chambersin 
cludingasuppy duct communicatingdirecty with the 
storage chamber,a discharge duct communicating with 
thecirculation chamber?aconnection betweenthe cham 
bers,meansforwithdrawingairthrough the discharge 
duct,compressingit,coolingittoremove heat of com 
pression,expandingandcoolingitwithoutlossofmoisture 
andreturningittothestoragechamberthroughthe Suppy 
duct,themeansforremovingheatofcompressioninclud 
ingaseparate closed circuit compreSSOr,condenSer,eX 
pander,evaporator unit having an evaporatorin heat 
exchangerelationship with the airbetweenthe points of 
compression and eXpansion? 

7.?narefrigerator,aninsulatedcold Storage chamber, 
a coldaircirculating chamber Surroundingthe Storage 
chamber,an air circulating system for the chambers 
inciudingasupply duct communicatingdirectly with the 
storage chamber,a discharge duct communicating with 
the circulation chamber,a connection between the cham 
bers,meansfor withdrawingair through the discharge 
duct,compressingit,coolingittoremove heat of com 
pression,expandingandcoolingitwithoutlossofmoisture 
andreturningittothestorage chamberthroughthe Sup 
ply duct,the meansforremoving heat of compression 
includingaseparateclosedcircuitcompressor,condenSer, 
expander,evaporator unit havingan evaporatorin heat 
exchangerelationship with the air betweenthepoints of 
compressionandexpansion,the unitincludingevaporator 
cois in heat exchange relationship with the Storage 
chamber wals? 

8.Inarefrigerator,aninsulated cold storagechamber, 
a coldaircirculating chamber surrounding the Storage 
chamber,an air circulating system for the chambers 
inchudingasupply duct communicating directy with the 
storage chamber,adischarge duct communicating with 
thecirculationchamber,aconnectionbetweenthe cham 
bers,meansfor withdrawingairthrough the discharge 
duct,compressingit,coolingittoremove heat of com 
pression,expandingandcoolingitwithoutlossofmoisture 
and returningitto the storage chamberthrough the 
supplyduct,themeansforremovingheat ofcompression 
inciudingaseparate closedcircuitcompressor,condenser, 
expander,evaporatorunit havingan evaporatorin heat 
Exchangerelationship with the air betweenthepoints of 
compressionandexpansion,independentmeansfor con 
tro?ngtheunittomaintainthetemperature ofthe Sur 
facesexposed tothe airbelowthe dew point? 
9.?arefrigerator,aninsulated coldstoragechamber, 
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a coldaircirculatingchambersurroundingthe storage 
chamber,an air circulating system for the chambers 
inciudinga Supplyduct communicatingdirectly with the 
Storage chamber,a discharge duct communicating with 
the circulation chamber,a connection betweenthe cham 
bers,means for withdrawingair through the discharge 
duct,compressingit,coolingittoremove heat of com 
PreSSion,eXpandingand coolingitwithoutlossofmoisture 
and returningit to the Storage chamber through the 
Supply duct,themeansforremovingheatof compression 
includingaseparate closedcircuitcompressor,condenser, 
expander,evaporator unit havingan evaporatorin heat 
exchangerelationship with the air between the points of 
compressionandexpansion,the unitincludingevaporator 
coilsinheatexchangerelationship with thestoragecham 
berwals,andmeansformaintainingthetemperature of 
the storage chamber wails below the dew point? 

10.The method of preservingfoodstufswhich consists 
in holdingthemin a refrigeratingchamber,maintaining 
and circulatingthrough such chamberanatmosphere of 
cold,moistair which Serves as the sole refrigerating 
medium,maintainingthewallsofthe chamberwithwhich 
Suchatmosphere comes in contactata pointabove the 
dew point of Suchatmosphere,continuouslywithdrawing 
air from the chamber and outside the chamber,com Dressing,eXpandingand coolingitandreturningitwith 
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outlossofmoistureincooledconditionfromthechamber 
to maintain the circulation of the atmosphere? 

11?Themethodofpreservingfoodstufswhich consists 
in holdingthem in a refrigeratingchamber,maintaining 
and circulatingthrough Such chamberanatmosphere of 
cold,moist air which Serves as the Sole refrigerating 
medium,maintainingthewalsofthe chamberwithwhich 
such atmosphere comesin contactata pointabove the dewpointofsuchatmosphere,thewalitemperatureclose 
1y approximatingthe temperature of the atmosphere in 
the chamber,continuously withdrawing air from the 
chamberand outside the chamber,compressing,expand ingandcoolingitandreturningitwithoutiossofmoisture 
in cooled conditionfrom the chamberto maintain the 
circulation of the atmosphere? 
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