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?EAT EXCHANGER · 
Richard Rigby,Great Crosby,Liverpool,and 
John C?S?White,Shoreham-by-Sea,England, 
assig10rs to SheH Development Company,San 
?rancisCo,Calif,a corporation of Delaware 

Originalappication July23,1947,Seria1 No. 
763,054,Divided and thisappication May21, 
1951,Serial No,227,316? January16,1947 

This invention relates to heat exchangers of 
the class Comprising heat accumulatorsadapted 
t0abSOrbheatfromastreamofrelativelywarmer 
fuidand to transfer heat to a stream of rela 
tively Coolerfuid,andmeansoperatingcontinu? 
OUSly or intermittently for progressively alter? 
nating the expoSure of the accumulatorsto the 
reSpective fuids,Heat exchangers of this class 
are,in this Specification and claims,designated 
as aCCUmulator heat exchangers,The heat ac 
CUmulatorsin such heat exchangers are usually 
in the form of a,bank of heat-transfer elements 
haVingfiuid passagesthroughthe elements from 
0ne end of the bankto the other,andsuch pas 
SageSareSealed One fromanother So that difer? 
ent Streams of fiuid may pass through diferent 
groups of passagessimultaneously without being 
COmmingled? 
ACCumulator heat exchangersaccordingtothis 

invention may be used,for example,for preheat 
ingair bymeansof hot Wastegas, · 
Accumulator heat exchangersin common use, 

suchasthose ofthe Ljungstromorrotatingdrum 
type,efect the heating and cooling alternation 
by the rotation of a,Suitably partitioned drum 
containing the heat transfer elements,When 
Considerable preSSUre diference exists betWeen 
the two gas streams the rotating drumtype of 
heat exchanger presents dificulties in sealing, 
these dificulties beingaccentuatedwith time by 
thegreaterwear ofthesealingmeansontheout 
side ofthe drum,andthe1esserwear oftheseal-1 
ing meansaboUtthe Center? 
ThisisadvisionofourjointapplicationSerial 

No,763.054,now Sole Patent No,2.578.945 in 
Which there is deSCribed and claimeda heat ex? 
Changer that is the inVention of One of US in 
which the fiuid pasSages through the heataC 
cumulator 8re progressively and alternately ex 
posed to the respective fuids by the provision 
of Valvesorshutters,adaptedtosweepincoordi 
nation the reSpectiVe end faces of the aCCumu 
1ator,The fuid passagesare defined by parti 
tion Wallsthatterminate in planesto form ?at 
contact facesandeach ShUtterisin rubbing Con? 
tact with one of these faces OVer an extended 
annular area presented bythe contiguous rub 
bingorsealingface oftheshutter,Eachshutter 
ha88,Central paSSage or Space forthe flow of a 
fiuid and separate spaces traVersed by the re? 
spective fluids outside of the aCCUmUlator;it 
thus provides a moving boundary Seal between 
groups of fiuid paSSages broUght into registry 
with the separated Spaces by the moving shut 
ters,Suchshutters make it poSSible to Operate 
at higher pressure diferences between the two 
fiuid streams than in prior aCCumulator heat 
exchanger constructions becaUSethe diferential 
pressure mayact to urge theShUtteragainSt the 
contactface of theaccUmulator,therebyimprOV 
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2 
ing the Sealing action asthe pressurediference 
inCreases, 
In Specific embodimentsaccordingto the Said 

parent application shown in Figs,1?6 thereof, 
Which are also the Sole invention of one of us, 
the bank of elementsisin the form of a drum 
and the shutters are in the form of rings that 
are Capable of rotation about their own axes 
Up0n the 0CCUrrence of relative rotary motion 
between theshutterandtheaccumulator drum; 
hence,as the shutters sweep the contact faces, 
each shutter efects a Creeping rotation about 
its Own axis and OVer a,period of time every 
point on the Sealing face of the shutter rubs 
against every point onthe correspondingcontact 
face of the drum,therebyachievingagrinding-in 
action and resUltingin more Uniform Wear? 
The shutter rings in those specific embodi 

ments may be movably mounted in chambers 
between the end COntact faces of a,stationary 
aCCUmulator and Stationary caps providedatthe 
ends Of the heat exchangerthat have fatinter? 
nalfaces parallelt0the contact faces of theac 
CUmulator,eaChshutter ring being proVidedWith 
a,telesCOping part that rubs against the Said 
internalface;such caps may have central ports 
Communicating with the inside of the Corre? 
Sponding shutter ring for the passage of the 
first fiUid andadditional ports toWard theirpe? 
ripheriesforthepaSSage oftheSecondfiuid,The 
central portinthe capisalwaysin communica? 
tion with the passage throughthe shutter ring, 
and this is efected by making the diameter of 
the ring more than half of the diameter of the 
drum,This in turn makesit impracticable to 
,pass the SecondfiuidthroUghthe centralpart of 
the accumulator drum,anda CentralCylindrical 
dead Space is provided Within the accumulator 
that does not COntain heattransfer elementsand 
istraVerSed by neither füid,When Suchanar 
rangement is uSed for SUpplying fUids to the 
Spaces Within and Outside Of the shutterringsa 
80mewhat restricted Central portis usually em 
Dloyed t08Void 8n unduly large dead Space at 
the center of the acCUmulator drum;at high 
rates Offiuidflow this preSentsresistanceto fuid 
floW. - 

·Accordingto the present invention,Which is 
animprovement0Ver the heatexchangeraccord 
ingtothe SaidSoleinVentionand8dyantageously 
incorporatesshuttersinaccordancewiththe Said 
sole invention,thefiuidinletandoutletarrange? 
ments at e8ch end of the heat exchanger are 
modifiedso that the casingWall of the duct for 
the paSSage of the first fiuid,which is to pass 
throughthe Shutters,and whichCasingWalisep 
arates that fiUid from the passageway for the 
Sec0nd fiuid at the Same end of the heat ex 
changer,terminates in close proximity to the 
GorreSpondingend Contact face of theaccumu 
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1ator or bankof heattransferelements,theshut 
ter being moUnted On the Said duct atits port 
adjacent to theend contact face Of theaCCumu-- 
18tor? · Thisimprovement materiallysimplifiesthear? 
rangement of the shutters;·permits the=use-0f aductforthefirstfuidthatislargerindiameter, 
e.g,equaltothat ofthe Shutter,andpermitSthe 
ductsfor bothfiuidsto bestreamlinedandt0ap 

4 
ends of the respective 
maintained stationary. 
Itisclearthat,ineitherembodment ofthein 

Vention,the outside drive obviatesthe necessity 
of havinganyinternal drivingmechanism,thus 
enabling further use to be made of the space 
arOUnd the axis ofthe drum, TheinVentionisilustratedintheaccompany 
ingdrawingsformingapart of thisspecification, 

ducts,the drum being 

proach the heat accumulator‘ina Substantially 10 Wherein: 
axial direction,therebyreducingturbulenceand 
fiuid frictionandthe ConSequent preSSure dropS; 
andit permitsthe central holow dead Space in 
the accumulator drum to be madeassmalas 
possible,e,g,eliminated entirely?Other ad? 
Vantages,suchasasimplification ofthe driving 
mechanism andshaft Sealingarrangements,Will 
be·apparent from the folowing deScription, 
Bythe arrangement accordingtotheinstant? 

inVention theduct forthe_first fuid,at the port 
of which the shutter ring is mounted,may be 
substantially of the same diameter throughout 
astheportandtheshutterring,the externaldi 
ameter of the latter being approximatelyequal 

15 

20 

Fig,1 isalongitudinalsectionalview ofa heat 
exChanger”8CCOrding t00ne embodiment of the 
invention; · 
Fig,2?isatransverse Sectional View,taken on 

1ine2—2 of Fig.1; · FigS.3-and4 arefragmentarycross-sectional 
ViewsCorrespondingto Fig.2showing modified 
formSOf heattransferelementsin theaccumu 
latOr;and Fig.5isalongitudina1Sectionalview ofaheat 
exChangeraccordingtoanotherembodiment. 
Referringt0 the draWingsjn detail,and par? 

ticularlyto Figs?1and2,27isthe heataccumu 
1ator drUm,formed of a metalcylindricalshell 

toorslightiygreaterthantheradialextent ofthe 25 rotatably mounted withina casing28 by means 
bankof heattransfer elements,TheseelementS 
may ocCupyal Ofthe SpaceWithin the Cylindri? 
caloutline of theheataccumulator drUm ormay 
ocCupy onyan annular Space between the outer 
CylindricalwalloftheacCumulatoranda holow 
central Cylindrical drum,In the former ar? 
rangement the externaldiameter ofthe Shutter 
is=substantially equalto orslightlygreaterthan 
halfthe diameterof the heataccumulator drum? 
inthelatterarrangementitisequalt0 orSlightly 
greaterthan the half ofthe diference-between 
the dameterSof the OUter Waldrumandthe Cen 
tral hollow drum?The former arrangement is? 
in some cases preferable as the amount of Un 
used Space around the axis of the drum,isre 
duced to a COnsiderable·extent whileneVerthe 
lessinsuringthat thetermini of all ofthe pas? 
Sages through the acCumulator drum areade 
QUatelyswept bytheshUtterdUringrelatiVemoye? 
ment between theshutterand the drum?How 
ever,in Certain CaSesthe latter arrangement is 
preferred for constructional reasons,The two… 
types Will be illustrated in Connection with two 
specific emb0diments of the inVention, 
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0frollerS29,and providedwitha peripheralgear 
rack?30,The drum may have fanges2Ta and 
27battheends?Aspurgear 31,mountedona 
Shaft 316,journalledin the casing,engagesthe 
gearrackandrotatesthedrum uponbeingdriven 
COntinuOUSly orintermittenty byanysource of 
p0Wer,not Shown?Thedrum carriesa bankof 
heat-transfer elements 32,disposed about the drumaxis,Theseheat-transferelementsprovide 
Separated paSSages,4 through the bank,coaxia1, 
with theaxisof thedrumorsubstantialysoand 
Open at the ends of the drum,Thewalls2 of 
thesepaSSagesterminatein planesto form fat 
endCOntact faces5a and5b?The passagesmay 
takeany desiredformandthe heat-transferele 
mentS may be of anytype known perse,The heat-tranSferelementsmaybearrangedinparti 
tionedSeetorsofthebankandmaybe madeofce 
ramic materialbut preferablyareofmetal,The 
paSSages maybepackedwith heatabsorbingma 
terialintheform,forexample,offinewires,wire 
mesh,grains,pellets,holow cylindrical pieces, 
bcads,0r rings,or of,any other suitable kind, 
Alternatively,the indvidual passages may be 

In onepreferredembodmentaccordngtothe50S?tablysized sothattheirwalsconstitutean 
invention,the ductsforthe passage-ofthefiuid 
that isto pass throUgh the Shuttersare in the 
form ofstationaryCylindricaltubes havingtheir 
COmmonaxisparalleltothat Of theheataCCUmu 

efectiVeand Suitablyproportioned heat-transfer 
packing,Inthe form shownin Fig.2thepas 
Sages are honeycombed,while-in the modifica 
tion shownin Fig.3theyare-formed ofradial 1atordrumandbeingsubstantialytangenttothe55parttions2dwithcorrugatedinserts2bsubdvid 

exterior of thedrum,Sweeping”of thebankcof ing each Sector into smaller passages 4a, 
heat transfer elements is 8Chieved byrotating? thedrumaboutitscentralaxisthroughanysuit 
ablerdrive,Such as a toothed wheelengaging a? 

AS 
Shown in Fig.,4,radia1partitions2c with seg 
mental partitions 2d,forming passages 4ö may 
alSO be USed,TheSpecifictypes of heat-trans 

peripheralgearrackontheoutsideofthe drum, 0 ferelementsandtheirarrangementformnopart 
and the shutters are maintained in,stationary 
1ocationS. 
Tmanother embodiment of the present_inven 

tion the S8id ducts are arranged So that their 
commonaxis,at theendsremotefromthedrum, 
isin ine-with the centralaxis ofthe drum,and 
the·parts ofthe ducts that approach the drum 
are bent lateralyso that,wherethey meet the 
drum,theybecometangent totheexteriorofthe 
drumasin thepreviousembodiment,The ducts 
are80Shapedasto present theminimum restric 
tion t0 fow of fiuid?SWeeping of the bank?Of 
elements is achieved by rotation of the ductS 
about the centralaxis of the drum by means 0f 
t00thed wheelsengaginggear racksCarryingthe 

70 

75 

Of this invention. 
Apair oflowpresSurestationary ducts.33and 

340f large dameterare fixedto oppositesides 
of the-casing 28,Sealingthe 1atteragainst the 
Outside Flanges 33d and34a of theductsare SituatedinClOSeproximitytothemovableannu 
larendfanges27dand2Tb ofthedrumandpre 
Vent Or minimize the flow offiuid betweenthe 
casingandthe drum?Outletandinlet ports35 
and35 permit the infowand dscharge of1ow 
preSSUre fluid? 
High pressurestationary ducts37 and38are 

prOVided withinandeccentrictotheducts33and 34,respectively,Theseductshaveacommonaxis 
eCCentrictothe axis of the accumulatordrum? 
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and terminatein close proximity tothe contaCt 
faces of the drum opposite the termini of the 
samepartialgroup of paSSages4,The ducts haVe 
1aterally widened parts37c and 38c near their 
ends,Carryingshort Cylindricalfanges370 and 
380 with diameters1arger than that of the ductS 
andforming port SectionsadjaCent to the drUm, 
ThesefangesproviderecessescontainingShutter 
rings39,TheseringshaveradialSealingfanges 
390 With fat faces directed to the aCCUmulatOr 
drUm to form Sealing faces in rubbing engage? 
mentwiththeendcontactfaces5dand5bofthe 
accumulator drum,and Cylindrical Walls 39b ex? 
tendingawayfrom the druminteleScopingrela 
tionto the ducts,Theshutter ringsare mount 
edin Spiders 40 which haye hubs 4$d and are 
?ivotallysupported by meansof Studs ? froma 
SUpport structure includingSpiders 42 or Similar 
aperturedframesfixedwithintheducts3?and38. 
The shutter rings39 are urged against the end 
ContaCt faces 5d and 5ö by fiuid pressUre Oh the 
radiallyinwardydirectedsealingfanges390,this 
Sealing preSSurebeinggreaterasthe pressure dif 
ference between the high preSSure and the low 
pressurefiuidsincreases,SpringaSillustratedin 
the Said parentapplication may,of COurSe,alSO be 
Usedtourgethe shutterringsagainst the drum, 
Fluidfowingthroughthe ducts37 and38is pre 
Ventedfrom passing outside of the shutter rings 
39 into the duct833 and 34 and int0 that part 
of theaCCUmUlatornot COveredforthetime being 
bythe ducts37 and38bysealing1abyrinths 43 
Orothersealing means,The enlargementatthe 
duct port maybeprovidedwithasecondCylindri 
calfange37b,spacedinwardyfromandconcen 
tric with the fange37a,to provide an interven 
ing annular space forreceiving the cylindrical 
Wall 39b of the shutter ring;double labyrinth 
sealslocated both on theinnerand0Uter Sides Of 
the Wall39b may thereby be proVided,asshown, 
althoughasinglelabyrinth,shownattheenlarge 
ment 38C,may be used when lower preSSure dif 
ference prevails,The ducts37 and38,in the 
ports of whichtheshutter rings39 are mounted, 
are eaCh Of SUbStantially the Same diameter 
throughout as the passage through the shutter 
rings39;the external diameter 0f these ringsis 
approximately equalto or Slightlygreater tha11 
half of the diameter of the aCCUmulator drUnQ, 
The shutter rings thus SUrround the adjaCent 
termini of the Said partial group of passages ? 
andthesealingfaces of the fanges390,being of 
8ppreciable width as Shown,efectively isolate 
thesaid partialgroup of passages4from there 
mainder of Said paSSages, · · 
Inoperatingthe heatexchangerthe high pres 

sure orfirst fuid maybeintroducedthroughthe 
duct 3? and discharged through the duct,38, 
whilst the low pressure or second fiuid may be 
fowed Countercurrently to the former,beingin 
troduced at $6 and discharged at 35?Concur 
rent flowis,however,poSSible byfeeding thelow 
pressure fuidat35and dischargingitat36?By 
rotating the shaft 3fá the drum 27 is rotated, 
CaUSingthe Shutters39t0SWeep the endContact ) 
faceSand Varythe partialgroup of passagessur 
roUnded,The ShUtter rings rotate about their 
OWn 8Xes during Such Sweeping action,High 
presSure fuidtherefore fows througha Variable 
partialgroUp of paSSagesSealed 0f bythe shut 
tersandlowpreSSUrefUidflowsthroUghthe Vari 
ableremainder 0f the paSSageS,Sincetheshut 
terring39 hasa diameterapproximately half of 
the diameter oftheaccumulator drum,1essthan 
half of the paSSagesthroughthe drumaresealed 

30 

35 

40 

6 
of by the shutter ring,reSultingin uneqUal eX? 
posure of the heat-transfer elements to the tw0 
fuids,Since the high presSure fiuid is paSSed 
through the shutters,thisarrangement provides 
a Shorter residencetime forthe fuid Under high 
pressure,8SSuming flow of equal Volumes,The 
higher presSure,however,reducesthe volume of 
the high pressure gas,tending to equalize the 
reSidence time, 
ItisevidentthattheheateXchanger,aSidefroln 

providingan efectivesealbetweenthe groUps of 
paSSagesthroughthe heatacCumulatortraverSed 
bythetwofuids,permittingoperationat moder 
ately high pressurediferences between the two 
fuids,considerablysimplifiesthearrangement at 
the ends0ftheaccumulator drumand proVidesa 
1abyrinth Seal toreduce leakage of fuid,The 
axialapproach of the fiuids to the accumulator 
throughrelatively large diameter ductS,Without 
constrictions,materialy reduce presSure losses, 
FUrther,the drivingarrangement hastheadyan 
tagethatthe onlyrunningSeal requiredisatthe 
place wherethe shaft340 emerges from the CaS 
ing 28? 
Inthe embodiment shownin Fig.5the heataC 

cumulatoris mountedinastationary Cylindrical 
shel144 haVingaSmaler hollow centraldrum ?5, 
The annular Space betweenthe drumS44and 45is 
filled with heat?transfer elements 46 provided 
with Walls 2 to formaxial paSSagesas desCribed 
forthe preVioUsembodiment,A pair of Station? 
ary outer ducts 4? and ?8arefixed t0the ends 
of theshel44,arrangedsothattheirendsremote 
from the aCCUmulatorare CUrVedaway frorn the 
Central8Xis 0fthe shel,High preSSUre Station 
ary ducts49 and50 are provided coaxially with 
the axis of the shel1?4,extending through the 
Otlter Wal of the ducts $? and 48 in 8,manner 
shownin Fig.1,Apairofrotatableducts5f and 
52 haye their ends remote from the drum Con 
nectedtotheendsoftheducts43and59 bymeans 
Of sealingfange853 and530 forrotationabout 
thecentralaxisofthedrum,Theotherendsof therotatableductsextendlaterallyoutwardlyand 
theirendsnearthe8CCUmulatorare8ubstantially 

gearS 5?? 
50 

55 

60 
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75 

tangent to the drum g4 and terminate in cjose 
prOXimity t0 the end Contact faces of the aC 
Cumulator,TheSe ends have annularrings 5° 
and55 withgearteeth56 which mesh withspur 

By turning the spur gears in syn 
chronism the ducts5?and52may berotatedto 
CausetheirendsnearertheaCCUmulatorto8weep 
the latter,these ends being thereby relativey 
fixed t0 be alWayS opposite the termini of the 
Same partialgroUp of paSSagesthroughthe ac 
Cumulat0r, · · 

Theports of the ducts5f and ??areenlarged 
as shown at 510 and 52d to provide short cy 
lindrical port Sections of increased diameter? 
TheSe pOrt SectionSprovide annular spaces gon 
taining the shutter rings 58 constructed and 
mounted as described for Fig,1?Theserings 
have theirfat Sealingfacesin rubbingengage 
ment With the end contact faces of theaccumu 
lator and are rotataby supported by means of 
Spiders59 fixed to therings,studs G?,and per 
forated Supports 81fixedin therotatable ducts 
51 and 52,Fluid flowingthroughthe ducts$? 
and52 is preventedfrompassing outside of the 
ShUtter ringShy Sealinglabyrinths62, 
The ducts ?9,55,5f and52 aresoshapedas 

to preSent 8 minimum of obstructiontothefow 
Offuid,Sweeping of the bank of heat-transfer 
elementSis achieved by applying power to the 
gearS 5T,Causing rotation oftheannularracks 
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orgearrings 54 and55,thereby swinging the 
Crank-like ducts5f and 52,For C0Untercurrent 
fow,the fuid at higher preSSure is fed in 
through duct49and dischargedthrough duct 59, 
while the lower presSUre fiuid is introduced 
through duct 47 and withdrawn through duct 
48,The resulting coaction between the shutter 
ringand the heat accumulator Or bank of heat 
transfer elements isthe Same as that deScribed 
for Fig,1,except that the Shutters are mOVed 
eccentrically and the heat aCCumUlator is Sta? 
tionary,It wil be noted that the internal di 
ameters of the ducts 49,59,51 and 52 are al 
substantially the Same,this being equal t0 the 
radial distance between the drums 44 and 45, 
wherebythe ductsarestreamlined for minimum 
oppositiontothe fow ofthefuid,andthearea of 
the end face of the accumulator bank Sealed Of 
by the shutter ring is again less than half of 
the total annular area,betWeen theSe drumS? 
however,the ratio of the number of paSSages 
Sealed of bytheshutterto the total number of 
paSSages in the drum is Somewhat higher in 
thisembodiment anditis possible to select the 
Value of this ratio by a,Choice Of diameter for 
theinner drum,Thegeneralobservationsprevi 
ously made for Fig.1are alS0applicable t0this 
embodiment,exCept that the drum 45 impoSesa 
Small dead SpaCe. 
A further advantage Of the COnStruction aC 

cordingto bothembodimentsresidesinthe elim? 
ination Ofinternal driving meChahiSmS,thereby 
enabling other USeto be made Of the SpaCe hear 
the axis of the drum at the ends of thc heat 
exchanger? 
We claim aSOUr inVention: 
1,An aCCUmulator heat exchanger CompriS 

ing:8,heat aCCumulator hayinga bank Of heat 
transfer elements mountedina drum,Said drUm 
havinga plurality oflongitudinalpartitions pro 
Viding a plurality of Separate fiuid paSSage8,the 
ends of Said partitionsterminatingin planesat 
the ends Of the drUm to form end Contact faceS; 
8first pairof ductsatoppositeends of the drum 
having ports1ocatedeccentricalytothe axis of 
the drum andin clOSe proximityto Said COntact 
faCeS,Said p0rts being Smaller in area,than Said 
end faces and being fixed relatively to each 
other,Said portsand drum beingrelativelymov? 
8ble; a,Shutter at each port having anannular 
sealing face in engagement with the adjoining 
Contact face of the drum,Said Shutters being 
mOUntedat locationsfixed relatiVely to the 8xeS 
0f Said ports but m0yable along Said axes t0 
Surround the termini Of the Same partialgrOUp 
Of Said paSSageS,68Ch Shutter haVing an Open 
ing within Said annular Sealing face providing 
COmmunication between Saidgroup of paSSageS 
andthe respective duct;a,Second pair of ducts 
at Opp0Site ends Of the drum in COmmunication 
with fiuid paSSages other than thOSe of Said 
partialgroup;and means for efecting relative 
movement between Said drum and Said p0rts of 
the frSt pair Of ducts to efeCt a,COOrdinated 
Sweeping movement of Said contact faces bySaid 
shuttersandthereby Varythesaid partialgroup 
Of paSS8geS? 
2,The heat exchanger according t0 claim 1 

wherein the Said dUCts and the portS are Sta? 
tionary and the aCCumulator drum is mounted 
for rotation abOUt the Central axis there0f t0 
bring Successive groups of fuid paSSages into 
registry with SaidshutterS, 
3.The heat exchanger aCCOrding t0 Claim 1 

Wherein said accumulatoris Stationary and the 
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8 
ducts of Saidfirst pair are mounted forrotation 
aboUt the Central axis of the aCCUmulator and 
extend laterally from Said a?is toWard the aC? 
CUmulator to bring SucceSSiVe groupS Of fiuid 
paSSages into registry with Said shUtterS. 
4,The heat exchanger accordingto claim 1 

wherein Saidshuttersare mounted teleSCOpicaly 
with respect to the ducts of Said first pair and 
labyrinth Seals are proVided betWeen the Shut? 
ters and the respective ducts, 
5,The heat exchanger 8CCOrding to Claim 1 

WhereinsaidshUttersarerings mounted forro? 
tation withrespect tothe ducts of Saidfirst pair, 
6,The heat exchanger aCCOrding t0 claim 1 

Wherein each shutteris circuiar andis Secured 
to the adjacent duct of the first pairby a sup? 
port fixed Within bythe Saidadjacent duct and 
pivotally COnnected t0 the shutter at the Cen 
tralaxis Of the ShUtter? 
7,The heat exchanger aCCOrding t0 claim 1 

Wherein theinSide diametersof the ducts Of8aid 
first pairaresubstantially Uniformandsubstan 
tially equalto the diameter of Said openingin 
the Shutter,Saidducts beingenlargedatthesaid 
ports and the Shutters extending telescopically 
into Said enlarged portions, 
8,An aCCUmulator heat exchanger Compris 

ing:a heat aCCUmulator having a plurality of 
iOngitudinal partitions providingSeparate longi 
tudinalfuid passages,the ends of Said partitions 
terminating in planes at the ends of the ac 
Cumulator to form end contact faces,8aid end 
ContaCt faces being circular in outline;a first 
pair of ducts of Smaller diameter thansaid end 
COntaCtfacesat opp0siteepds oftheaccumulator 
havingtheir p0rts disp0SedecCentricallywithre 
Spect t0 the Said end Contact faces and near to 
Said faCeS:a shutter movably mounted in each 
0f Said p0rtS,each Shutter havingafat,annular 
Sealingface in rubbingengagement with its re 
SpeCtive end Contact face and 8urrounding the 
termini of a Selected partialgroup of said pas 
Sages,Said ports being disposed to place them 
into Communication With opposite ends of the 
Same partialgroup OfSelected passages;asecond 
duct arranged to proVide flow Communication to 
p0rtionS Of Said end COntaCt faCes,not CoVered 
by the Said Shutters,the heat aCCUmulator and 
the first pair of ducts beingrelatively movable So 
8S to efect a C00rdinated Sweeping of Said end 
faces by SaidShutters. 
9?ASaSUbCombination,8Sealingarrangement 

for COnductingafuidthroughaduct t00rfrom 
8,Selected Variable partialgroup of passages ex 
tending through a he&t aCCUmulator that has a 
fatendCOntact facein Whichsaid pa88ageshave 
OpeningS,C0mprising:8tubular duct havingnear 
one end thereof a lateraly widened part and, 
beyond the widened part,a short cylindrical 
fange SubStantialy COncentric to the duct with 
a diameter slightly1arger thanthat of the duct 
t0provideaport Section;andashutterringtele? 
SCOpicalymovablymountedwithinsaid portsec 
tion in seaing relation to said fange havinga 
fat,annular Sealingface beyondtheend of Said 
port Section adapted for rubbing contact with 
Said Contact face of the heatacCumulatortosur? 
roundthetermini of aselected partia1group of 
Said paSSageS,SaidShutter havingacentralopen 
ingto place thesaid Selectedgroup of passages 
int0 C0mmunication With Said duct? 

10,In Combination with the sealingarrange 
ment to Claim 9,a1abyrinth seal between said 
Shutter ring and Said Cylindrical fange. 
11·AS a SubCombination,a Sealing arrange 
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ment for Conducting a,fiuid through a duct to 
Orfr0m a Selected Variable partialgroup of pas? 
SageSextendingthroughaheataCCumulatorthat 
haSafatendContact faceinwhich Saidpassages 
have Openings,Comprising:atubular duct haV? 
ing near One end there0f a Cylindrical port Sec 
tion;ahd a Shutter ring having a Cylindrical 
Sealing Wall extending telesCOpically Within Said 
port Section in Sealingrelationandaxially moV 
able relatively thereto and having an annular 
Sealing fange extending radially inWardly frOm 
Said Sealing Wal,the OUter face of Said Seaing 
fange being fatand disposed beyond the end of 
Said port Section to forma Sealing face adapted 
for rubbing Contact With Said C0ntaCt face of ? 
the heataCCumulatorto Surroundthe termini Of 
a Selected partial group of Said paSSages,Said 
shutter haVinga Central Openingt0plaCe Said Se? 
1eCtedgroup Of paSSagesint0CommuniC8tiOn With 
Said dUCt, 
12,AS a SubCombination,a Sealing arrange? 

mentforconducting afuidthroughaductt00r 
from a Selected Variable partial group Of paS 
Sagesextendingthrougha heataCCumulator that 
has a,fiat end COntaCt faCe in Which Said paS? 
sages have openings,Comprising:atubular duct 
haVingnear oneendthereofalaterally Widened 
part and,beyondthe Widened part,aShort first 
cylindricalfangeWithadiameter1argerthanthat 
of the duct t0 pr0Vide a p0rt Section;8,Sh0rt 
8econd Cylindrical fange 10cated COncentriCally 
withinandinspacedrelation to SaidfirSt flange 
extending beyond Said Widened part;a Shutter 
ringhavingaCylindricalSealingWallteleSCOpical 
1ymounted betweensaidfirstandSecondfanges 
and havingafatannularsealingface beyondthe 
end ofsaidport Sectionadaptedforrubbing C0n 
tact with Said Contact face 0f the heat aCCumu 
1atortosurroundtheterminiofaSelecteg partial 
group of Said paSSages,Said Shutter haVing a 
central openingto place the Said Selectedgroup 
of passagesinto communication With Said duct; 
and1abyrinthSeals betWeen Said CylindricalSeal 
ingWalloftheshutterandeach of Said Cylindri 
CalfiangeS. 
13,As a,Subcombination,8,Sealing arrange 

ment for conducting a fuid through a duct t0 
or fromaselected variable partialgroup of paS 
sagesextendingthroughaheataccumulatorthat 
ha88,fat end contact face in Which Said paS 
sages have openings,Comprising:atubular duct 
having near one end thereof a Cylindrical p0rt 
section;ashutterringtelescopically mountedin 
sealing relation with respect to Said port SeC 
tion having a fat annular Sealing face beyond 
the end of said port Section adapted forrubbing 
contact with Said Contact face of the heat aC? 
cumulator t0surroundthe termini of a Selected 
partia1group of said paSSages,SaidShutter hav? 
ingacentralopeningto placeSaid SeleCtedgroup 
of passagesinto communication with Said duct; 
a,framework in Said duct providing a Support 
structuresubstantiallyat Said port Section;and 
meanspivotalySupportingSaidshutterringfrom 
saidsupportstructureforrotationabout the axis 
there0f? 
14,Anaccumulator heat exchanger Compris? 

ing:a heataccumulator havinga bank of heat? 
transferelements mountedina drum,Said drUm 
havingaplurality oflongitudinalpartitions pro 
widingaplurality of SeparatefuidpaSSages,the 
ends ofsaid partitionsterminatingin planes at 
theendsofthe drum to formend Contact faces, 
saiddrumbeingmountedforrotationaboutthe 
central axis thereof;a first pair of Cylindrical 
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ducts havinga Common axis parallelto and ec? 
centric withrespect to that of the heataccumu? 
latordrum,Saidducts havingStationary portsin 
cloSe proximity t0SaidCOntact faces,So asto be 
oppositetheterminiofthesamepartia?group of 
Said paSSages;8,Shutter ring teleSCOpically and 
SealinglySeCUredt0eaChductat the port there0f, 
each Shutter having 8n annular Sealing faCe in 
engagement With the adjoining COntact face0f 
the drum and Surrounding theadjaCent termini 
Of Said partial group Of paSSageS and having, 
further,an opening within Said annular Sealing 
face providing communication between Said 
group of paSSages and the reSpeCtiVe dUCt;a 
Second pair of ductS SUrrounding Said ductS Of 
the first pairatthe Opp0SiteendS0fthedrum in 
communication With fluid paSSages Other than 
those of Said partialgroup;and meansforrotat 
ing Said drum for efecting relative SWeeping 
movement betWeenSaidShutterSandSaidCOntaCt 
facesandthereby Varythe Said partialgroup of 
paSSageS. 
15?The heat exchanger aCC0rdingt0 Claim 14 

whereinsaid heat transfer elements extendSub 
stantiallythroughout the CrOSS-Secti0nalarea Of 
thedrumandthe diameter of Saidshutter ringis 
substantially equal t0 half the diameter Of the 
drum? 
16,An 8CCumulator heat eXchanger COmpriS? 

ing:8Cylindricalouter Casing;a heat aCCumul8 
tormountedforrotationwithinSaid CaSingabOUt 
the centralaxis of the drum having 8 bank Of 
heat-transfer elements mountedin 8,drum,Said 
drum haVing a,plurality Of longitudinal parti? 
tions providinga,plurality of Separate fuid paS 
sages,the ends of said partitionsterminatingin 
planesattheends of the drum t0formend COn 
tactfaces;8first pairof CylindricalductShaVing 
acommonaxis parallelto andeccentric Withre 
spect tothat of the heataCCUmulator drUm,Said 
ducts havingstationary p0rts in ClOSe proximity 
to said contact faceS,SO as to be Opp0Site the 
termini of the Same partial group of Said paS 
sages;ashutterringteleSCOpically andSealingly 
Secured to each duct at the p0rt there0f,each 
shutter having an annular Sealing faCe in en? 
gagement with the adjoining COntaCt faCe Of the 
drum and surrounding the adjaCent termini Of 
said partialgroup of paSSages and having,fur? 
ther,and opening within Said annular Sealing 
faceprovidingcommunicationbetweenSaidgroup 
ofpassagesandthereSpective duct;aSeCOnd pair 
of ductssurrounding Said ducts Of the first pair 
at the oppositeends of the drum Sealed to Said 
outer casing and in commUnication with fluid 
passages other thanthOSe of Said partialgroUp; 
and means forrotating Said drum for efecting 
relative sweeping movement between Said Shut 
tersandsaid contact faces andthereby varythe 
Said partialgroup of paSSages Comprisinga pe? 
ripheralgearrackonthe outside ofthe drumand 
agearmeshingtherewithand locatedWithinthe 
Outer c8Sing, - 
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