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2Claims?(CI?126?110) 

This invention relatesto heating systems and,more 
particularly,to heatingsystems ofthe forced hotairtype 
forspace heating of buildings? 

Itisone ofthe objectsofthepresentinventionto pro 
vide aspace heatingSystem thatisapplicablefor heating 
alargenumber ofrooms wherein thereare variationsin 
therelative heatingrequirements oftherespectiverooms? 
Forinstance,inthe heatingofroomsofaschoolbuiding 
or the like,two diferentrooms may require approxi 
matelythe Same amount of heatatone time andunder 
one set of conditions and require relatively diferent 
amounts of heatunderdiferenttimesandunder diferent 
conditions?? accordance with the principles of the 
presentinvention,each room(or groups of rooms)is 
providedwithone ormoreairsuppyductsintheconven 
tionalmanner?Each duct,however,receivesitsairfrom 
two Sources,one of which suppliesiotairandthe other 
supplies coolerair?By mixingthe two air suppliesin 
Varyingamounts,as determined by the needs of each 
room,the Supply of heatto eachroom mayberegulated 
whie maintaininga substantialy constantairfowinto 
theroomas may beneeded,forinstance,forventiation? 

In accordance with the principles ofthe preferredem 
bodimentofthe persentinvention,air,whichmay bere 
turnairfrom the rooms,outside freshair,oramixture 
of thetwo,is blown by asingle bloweralongtwo sep 
arate paths?Theairin onepath passesthroughthe heat 
exchanger,andtheairintheotherpath substantialy by 
passesthe heatexchanger,Theairfrom each ofthetwo 
pathsisthen merged underthe controlofathermostati 
caly controled proportioningdamper? 
Itisa furtherobjectofthe presentinventionto carry 

the coolerairthrough a ductor conduitthatsurrounds 
the hotairductofthe heatexchangerandisinturnsur 
roundedbyheatinsulation,particularyinthecasewhere 
the heatunitor heatexchanger ofthe heatunitisitself 
inalocationthatistoalintentsand purposesonthe out 
side ofthe building?Thisrendersthesystemparticulary 
applicabletoa“supplementai”heatunitthatisfrequenty 
necessitated whenanexistingbuildingisenlarged beyond 
thecapacity ofthe heatingsystem alreadyinstaled,In 
the case of Schoolbuidingswhich of1atehave beenen 
larged this arrangement obviates the need of expensive 
replacement heatingsystems which might otherwise be 
neceSSary because oftheincreased heatingdemand, 
Theattainmentoftheabove andfurtherobjectsofthe 

presentinvention wil be apparentfrom the folowing 
specificationtakenin conjunction with theaccompany 
ingdrawingforminga partthereof 
Inthe drawings: 
FIG.1isasideeleyationalviewpartialybrokenaway 

andin Section ofa heatingapparatusconstructedinac 
cordancewith andembodyingthe presentinvention; 
FIG?2isa Sectional view taken alongline2–2 of 

FIG.1; 
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FIGS.3and4arefragmentarysectionalviewstaken, 
alonglines3?3and4?4respectivey,ofFIG.2;and 
?G·5is.afragmentarysectionalviewonanenlarged 

Scaleandtakenalongline5?5 of FIG.2? 
?ikereferencenumerals designateikepartsthrough 

Outthe drawings? 
Referringnowinmoredetailandbyreferencenumerals 

tothe drawings whichilustrateapreferredembodiment 
ofthe presentinvention,Adeisgnatesa heatingappara 
tuscomprisingan outershelorcasing1,which,inthe 
Presentembodiment,is shown as being ofsubstantialy 
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2 
rectangular crosssection andincludingmarginalyinter 
connectedwals2,3,4,5andanendwal6?Preferably, 
each of the waHs2,3,4,5,6are formed ofinnerand 
outer sheet metal members7,8havingSuitable heatin 
Sulatingmaterial9 confined therebetween?Mounted on 
the outside of the end wal 6isa conventionai oi or 
gasburner10 whichis provided with atube11project 
ingthroughtheendwal6ashortdistanceintothe casing 
1?Withinthe casing1thetube11communicates witha 
combustion chamber12,the latter,inturn,communicat 
ingthroughashorttube13with arelatively long heat 
exchanger14, 
The heatexchanger14includesa cylindricalwal15 

extendinglengthwise ofthehousing1andspacedfromthe 
Wals 2,3,4,5thereof?Adjacent to the combustion 
chamber12,the heatexchanger14includesan endwal 
14 andatits Otherendthe heatexchanger14includesa 
cloSureplate16,Rigidyattachedatoneendtothe cyin 
drical wal15and extendingradialy outwardythere 
fromaresupportingfins17whicharealsoeachrigidlyse 
curedattheirouterendstotheinsidefaces ofthewails 
2,3,4,5Soasto holdthe combustion chamber12and 
heatexchanger14Substantially coaxialwith the longitu 
dinalaxis ofthe casing1,Adjacenttothe closureplate 
16the cylindricalwall15is providedwitharadialyout 
wardyextending pipe18which projectsthroughthewall 
5 and communicates with the intake side ofaninduced 
draftfan 19?The discharge side of the fan19iscon 
nectedto a duct20 which preferabyrunsalongtheside 
ofthecasing1 exteriorlythereofandisinturnconnected 
to aVerticalfue pipe21?Consequenty,when the fan 
19 isin operation,hotgaseous products of combustion 
formed in the combustion chamber 12 wil be drawn 
axialy alongtheinterior of the heatexchanger14ina 
directiontowardsthe closure plate16andthenradialy 
outwardythereofthroughthe pipe18fordeliverytothe 
duct20andfiue pipe21? 
Mountedwithinthe cyindricalwaH15andextending 

axiayalongthe heatexchanger14isapluraityofcir 
cumferentialy spaced airtubes22which extend from 
one.end ofthe heate?changertotheotherandareopen attheopposite endsthereof,Theairtubes22aresup 
portedattheiroppositeendsintheendplate16andend 
Wal14,respectivey,Circular ordisc bafe plates23 
areSuspendedfrom thetubes22inspaced paralelrela 
tionshipand betweenthem thereisprovidedanannular 
plate24Surroundingthetubes22alforforcingthe hot 
gaseousProducts ofcombustiontofowinatortuouspath 
ar9?dthetubes,Furthermore,thetubes22arespaced 
radialyinwardy of the cylindricalwal15sothatthe 
gaseous.products of combustion can fow completely aroundtheairtubes22Substantialythroughouttheentire 
lengthsthereof. 
Enclosingtheheatexchanger14andcombustioncham 

ber12isa cylindricalwalmember25whichiscoaxial 
with the heatexchanger14andthe combustionchamber 
12andiesininwardyspacedrelationshiptothe <asing 
1 Soasto form with the casing1a conduit26whic? 
Surroundsthe heatexchanger14and combustioncham 
ber12,Preferaby,oneend27ofthewalmember25 
terminatesinapproximatealignmentwiththeend Dlate 
15_andthewalmember25isheldinspaced relationship 
Withthecylindricalwal15bymeansoffns28,the1attG 
bengmounted onthe outside ofthe cyindricalwa115 
andextendingradialyoutwardytherefromfor rigid con 
nection withthewalmember25. 
Adjacenttothe endwal6themember25andwals 

3,5arebentintheprovision oflateralextensions 29,30 
toform with theendwal16apairof dischargeducts31, 
329neachside ofthe structure,Rotatablymountediá 
the extensions29,30andendwal16isä plurality of 
spaced Paralelshafts33uponeach ofwhichismouáted 
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a pairofdampers34,35atrightanglestooneanother, 
The dampers34,35are1ocated respectivelyin the dis 
charge ducts31,32. Eachshaft33isindividualydriven 
asbyasuitablethermostaticalycontrolledelectric motor 
36whichtransmitspowertotheshaft33associatedthere 
with,throughits reductiongearing37?The motors36 
andgearing37may be mountedonany suitable Support 
37. Connectedtothe extension3Gandendwal6isa 
pluraity of delivery ducts38,one beingassociated with 
each pair of dampers34,35,Each delivery duct is 
adapted to transmitairto a desiredroom(orgroup of 
rooms)to be heated,asshown in FIG.5 wherein the 
severairoomsare designatedas“Room A,Room B,”etc, 
The thermostat f(FIG.2)associated with the particular 
motor36wilalsobelocatedin the correspondingroom 
sothatoperation of one set of dampers wilcontrolthe 
flow ofairtooneroom,ortoagroupofroomsifthespace 
to besuppliedbyoneofthe ducts38constitutesmorethan 
oneroom,In connection with the presentinvention,it 
should be understood thatthe delivery ducts38 can be 
?nountedinthe buildingbeingheatedinanyconventional 
mannerand,therefore,thisarrangementisnotshownin 
detailinthepresentapplication,Furthermore,thewiring 
diagramsforthe thermostats,motors36,andthelikeare 
notshown hereinsincemotor-driven?thermostaticalycon 
troHeddampersare knownintheart? 
Mounted within the housing1 in forwardy spaced 

relation to the closure plate16isafan39 which draws 
airfrom two ducts4?,41through suitableairfiters42, 
Theducts49,41are,respectively,forpurposes of provid 
ing fresh airinto the heating system and fordrawing 
return or coldairfrom al oftherooms beingheated? 

In operation,the fan 39 draws airfrom the fresh-air 
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intakeandreturn-airducts40,41,respectively,andforces? 
itthrough the heatexchanger14,thatis,throughthe 
tubes22andthroughthespace betweenthe combustion 
chamberandthe cylindricalmember25,andalsothe con 
duit26thatsurrounds the member25,asillustrated by 
thearrowsh andcin FIG.2?The hotairpathindicated 
bythearrowshissuchthattheairdeliveredfromthefan 
39Wilfow on the outside ofthe cylindricalwal15and 
alsothroughthe airtubes22whereupon thisairw?be 
heated?The air wilthen fow outwardy through the 
heatexchangerandwilbe deliveredtothe discharge duct 
31 whichisin communication with the discharge side 
oftheheatexchanger14.Theairfowingthroughthecon 
duit26,asindicated bythearrows c,wilby-passthe heat 
exchangerandwil,therefore,berelativey coolascom 
paredtotheairfowingthroughthe heatexchanger,The 
coolerairwilthusfowthroughthe conduit26andinto 
the discharge duct32 which communicates therewith? 
The heated and unheated air wil then passacross the 
dampers34,35and wilbe blendedasthetwo supplies 
ofairentereach delivery duct38?The proportions of 
hotand coolairenteringeach delivery duct38 and de 
iveredtotheroomassociated therewith wildepend upon 
theadjustmentofthe particulardampershaft33,Thus, 
wheathe dampers34,35areinthepositionshownin? 
FIG.2andinfulinesin FIG.5,thecoolerairsupply? 
wilbecutofandalofthehotairwilbe deliveredto 
the associated delivery duct38. Howeyer,when the 
dampers34,35arerotated90°tothe positionshown in 
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55? airtherethrough by-passingthe heatexchanger,air 

60 

dottedlinesin FIG.5,the hotairsuppywibecutof? 
and onlythe coolerairwi1passintothe delivery duct? 
38. Whenthedampers34,35.arein anyintermediate 
position,the hotandcoldairwillbothenterthe delivery 
duct38,andtheproportionsofeachwildependuponthe? 
amounteach ofthe dampersisopen,Sincethe motors 
36are ordinariythermostaticaly controlled,it wil be 
apparentthatwhena particularroomtemperaturedrops, 
themotor36willberotatedsoastoopenthe damper34 
a greateramountand correspondingyclosethe damper 
35,Simiary,ifthe room temperature should exceed 
theselectedamount,themotorwilrotateandcausethe damper34tocloseand damper35to open,therebyjn 
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bustioncanfowsubstantialycompletelyfherearou 

4 
creasingtheamount ofcoldairpassingintothe delivery 
duct38. Consequenty,itis possible to mixthe hotter 
and thecoolerairin selected proportionswhileatthe 
same time maintaininga relatively constantfow of air 
into andoutofeachroomirrespective ofthe position of 
the dampers. 
The presentinvention may be usedasthe Sole source 

of heatinga building havinga plurality ofrooms,Fur 
thermore,the heatingapparatus of the presentinvention 
mayalso be used asa supplemental heating unitin an 
existing buildingto enlargethe heating capacitythereof? 

?n connection with the presentinventionitshould be 
noted thatthe coolerairin the conduit26forms an 
insulating means Surrounding the heat exchanger 14 
which Supplements the insulation in the wals of the 
housing 1?This is of particular advantage when the 
apparatusismounted onthe outside ofa buildingas,for 
example,on the roofthereof,in which case the outside 
of the housingis eXposed to ambientair temperatures 
considerablylowerthanthetemperature oftheairwithin 
thesystem,Furthermore,whenthe dampersareadjusted 
sothatairisfowingthroughtheconduit26andinto one 
ormore ofthe delivery ducts38,theinsulatingefective 
ness ofthe fowingairin the conduit26is actualyin 
creasedin proportiontotherate ofairfowthrough the 
conduit26?Consequenty,some ofthe heatlosstrans 
ferredfrom the heatexchangertotheconduit26Wil be 
absorbed bythe airfowinginthe conduit26,thereby 
reducingthetotalheatultimatelylostthroughtheinsu 
lated casing, · 

In compliance with the requirements of the patent 
statutes I have herein shown and describeda preferred 
embodmentoftheinvention,Itis,however,tobeunder stoodthattheinventionisnotimitedtotheprecisecon 
struction hereinshown,thesamebeingmereyiustrative 
ofthe principles oftheinvention,Whatis considered 
newand desiredtobesecuredby LettersPatentis: 

1·Heatingapparatuscomprisinga housinghavingan 
insulated housingwalforreducing the heat1oss from 
theinsideofthehousingtotheoutsidethereof,aheateX 
changermountedwithinandsurrounded bythe housing 
wal?Said heateXchangeringudinga combustion berandawalmemberadjacenttoandincommunicaion 
withsadcombustionchamberandformingtubularmeans 
forthepassageof heatedproductsofcombusioninone 
directof axialytherethrough,said heatexchangeraso 
includinga plurality ofaxialy extendingtubesinsaid, 
memberandthroughwhichpassesairtobe heated,üe 
tubesbeingsoarrangedthatthe heatedproducts ofcom 

1Q?8 secondwalmemberenvelopingthewalmemberofthe 
heatexchanger,saidsecond wa?memberlyingbetween thewalmeüberoftheheatexchangerandüéhousng 
walandin spacedrelationto each,the second wai 
memberandhousingwalformingaconduitforthefow 

circulatingmeansfordeliveringaflow ofairsimultane 
ousythroughthetubes,thespace betweenthetwowal? 
members,and the conduitin a direction substantialy 
opposite tothe flow of heated products of combustion throughthetubularmeans,theairinsaidconduitforming 
a heatinsulatinglayer betweenthetubularmeansand? 
the_insulatedwalso?atthe heatlossesfrom the heat exchangertotheoutside ofthe housingarereducedby 
suppyingaquantity of heattotheairfowinginsaidcon-? 
duit,apairofdischargeductsin communication,respec 
tively,with the discharge ends of the conduitand heat 
exchanger,adelivery ductincommunicationwtihtheout 
ietsides ofthe discharge ducts,adamperineachofsaid? 
discharge ducts,said dampers beingrotatable abouta 
commonaxisand yinginplanesintersecting each other, 
and meansforrotatingthe damperstogetherto blend 
the airfromthedischarge ductsin Selected proportions, 

75 isfuly open? · 
ane9fsaiddampers beingfulyclosedwhentheother? 
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2?Heatingapparatus comprisinga housing havingan 
insulated housingwal forreducingthe heat loss from 
theinside of the housingto the outside thereof,a heat 
exchangermounted within and surrounded bythe hous 
ing wal,said heat exchanger including a combustion 
chamber and a wal memberadjacent to andin com 
munication withsaid combustion chamberand forming 
tubularmeansforthe passage of heated products of com 
bustion in one direction axialy therethrough,said heat 
exchangeralsoincludingaplurality ofaxialyextending 
open-ended tubes in said member and through which 
?assesairto be heated,the tubes beingspacedinwardy 
ofthe walmemberandhavingaxialyspaced bafe plates 
adjacent thereto sothatthe heated products of combus 
tion can fow substantialy completely aroundthe tubes 
inatortuous path,asecondwal memberenvelopingthe 
wal member of the heat exchanger,said Second wal 
member ying between the wal member of the heatex 
changerand the housing walandin Spaced relation to 
each,the Second wal memberand housing forming a 
conduitforthe fow ofairtherethrough by-passingthe 
heatexchanger,air circulating meansfor delivering a 
fow ofairsimultaneously through the tubes,the Space 
between the two wal members,and the conduitin a 
direction substantialy opposite to the fow of heated 
products of combustion through the tubular means,the 
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airinSaid conduitforminga heatinsulatinglayer between 
the tubularmeansandtheinsulatedwal Sothatthe heat 
losses from the heatexchanger to the outside of the 
housingare reduced by supplyinga quantity of heatto 
the airfowingin Said conduit,a pair of discharge ducts 
in communication,respectively,with the discharge ends 
of the conduitand heatexchanger,a delivery ductin 
communication with the outlet sides of the discharge 
ducts,a damper in eachof Said discharge ducts,and 
means for operatingthe damperstogetherto blend the 
air from the discharge ducts in Selected proportions? 
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