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A compact Sealed Combustion furnaceadapted to be 
mounted within a closet or alcove of a mobile home, 
including a downfow air circulator mounted above a 
combustion chamber casing within an exterior casing, 
is provided with a make-up air supply means. More 
Specificaly,anair boxis moUntedabove the blowerand 
beneath the top wal of the exterior casing,the air box 
Drovidinga connectingpassage between an annular com 
bustion airintake of a roofjack and a combustion air 
paSSage extending downwardly along the rear wal of 
the exteriorcasing?The top wal oftheair boxisspaced 
downWardy and Separated from the exterior casingtop 
Walland the sides of the box are Spaced inwardly and 
separated fromthe exteriorcasingside walls?The make 
up airintake meansextendsthrough the top wal ofthe 
exterior casing outwardy of the base of the roofjack 
tocommunicate with the space between the air box top 
and the casing top wal,The blower draws make-up 
fresh airoverandaround the air boxandinto the rear 
ward portion of the blowerinlets.Theincoming make-up 
airalsoscrubsa fue box whichis positioned below and 
Separated from the air box? 

BACKGROUND AND SUMMARY 
Gas and oil fired furnaces for use in mobie hones 

are required to be of the Sealed combustion type,that 
is,the combustion air-fue gas circuit must be Separated 
from and hermeticaly sealed in relation to the circuit 
of the air to be heated,including the inside room air 
andthe outside make-up air?Asiswell knownin theart, 
the combustion air can be Supplied through a duct eX 
tendingto a point beneath the foor ofthe mobile home, 
or a concentric roof jack can be employed,the inner 
Dipe ofthe roofjack Servingasa fue andthe Outer pipe 
defininganannularchamberfortheintroduction of com 
bustion air?Both systems have been in widespread use 
in the United States for many years?This invention is 
concerned with improvements in the design of top air 
intake of sealed combustion mobile home furnaces? 

Moreparticularly,thisinventionis directed to certain 
design problems,which heretofore have not been Satis 
factoriysolved,Where the combustion airis drawn in 
through an annular passage concentric to the fue pipe, 
the combustion air may be heated to a temperature re 
quiring objectionably1arge passages to provide the op 
timum number of pounds of air perpound of fuel for 
completecombustion underalfuelinput conditionsfrom 
1owto high fire?The enlargement of air intake passage 
size,however,notonly addsto manufacturing cost,büt 
alsois limited by instalation space requirements. Mo 
bie home furnaces must be Very Compact Since they are 
required to ft into smal closets or alcove Spaces of 
the mobile homes?Accordingy,itis desirable to main 
tain the incoming combustion air as cool as pOSSible 
withoutatthe same time increasing Unit Size Or manü 
facturing cost? 

With downfow furnaces the air circulator Or blower 
ismountedina blowerspace or compartmentabove the 
combustion chamber and radiator Casing,Ordinarily, 
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2 
this bloweris of the Squirre-cage type havingintakes 
On each Side,Airis Supplied to these intakes through 
Slots Orlouversin the frontordoorside ofthe furnace, 
the air being drawn in from the room space adjoining 
the front of the furnace.The airsupplied to the blower 
therefore tends to be somewhat unbalanced,the rear 
Ward of the portion of the blowersintakereceiving1ess 
of the recirculated air? 

Stillanother related design problemisthatthemake 
up freshairtemperaturevarieswith the outdoortemper 
ature,The make-Up air may be cooler than the room 
air,and can thereby beneft by preheating,Even during 
maximum outdoortemperatures,however,the make-up 
airis Capable of being preheated,and can thereby be 
utized torecoveradditional heatfrom the fue gases? 
The overal heating eficiency can be increased if the 
make-up airis preheated by heatexchange contact with 
the exitingfue gases while at the same time avoiding 
Objectionable preheating of theincomingcombustionair? 
The design features of the presentinvention substan 

tialy overcome the above described problems,and pro 
Vide the desired operating advantages,Specificaly the 
preheating of theincoming combustion airis minimized 
while at the Same time employingatop air intake,the 
Suppy ofairtothe blowerisimproved,andatthe same 
tinetheincomingmake-upairis preheated withoutcor 
reSpOndingly preheating the combustion air?The result 
ing Composite design is therefore adapted for use in a 
compactSealed combustion top airintake mobile home 
furnace and which can be manufactured at minimum 
COSt and inStaled in restricted closet or alcove spaces 
Of mobile homes, 

THE DRAWINGS 

Thisinventionis shown in aniustrative embodiment 
in the accompanying drawings wherein; 
FIG?1isa Side Sectional elevational view of a mo 

bile home furnace incorporating the design features of 
the presentinvention; 
FiG,2is a fragmentary enlarged sectional view of 

the Upper portion of the furnace of FIG,1; 
FIG.3is afragmentarysectionalviewsimiarto FIG. 

2,exceptthatthe fue tube,fiue box,fuejackand com 
bustion air boxare shown in elevation ratherthan sec 
tionforgreater clarity ofillustration of the make-upair 
flow overandaroundthe combustionairandfue boxes; 
and 
FIG,4isa fragmentaryfront perspectiveview ofthe 

Upperportion ofthefurnace? 
DETAILED DESCRIPTION 

Lookingfirstat FIG.1,thereisshownacompactsealed 
combustion furnace F which is mounted within a closet 
Oralcove?Suchas would be provided by a mobile home 
manufacturerfor housingthe furnace.Asshown,the clo 
Sethasawal W,abase orfloor Bandaceiling C.Theat 
Inosphere eXteriorto thetraierisaccessible through the 
base BortheceilingC. 

Forinstalation and use of the furnace F,thereispro 
Videda concentricroofjackJ which extendsthrough the 
ceiling C,anda heatedairdistribution duct Dwhich eX 
tendsthrough andruns belowthe floor B.Thereisalso 
providedamake-upairintakechuteS. 

In FIG,1,the airand fuegasfowsareindicated by 
arrowsandletters.The arrows R represent the roomair 
whichissupplied to the heaterand returned to the in 
teriorspace ofthe mobile homeas heatedair Hthrough 
the duct D. 
The hot combustion orfuegasesareindicated bythe 

arrows G,andare shownasexitingtotheatmosphereat 
thetop ofthefuejackJ.The combustionairAisshown 
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enteringthe fuejackatanintermediate1eveland passing 
downwardy for combustion of the oilorgas? 
The furnace F has an exteriorcasingincludingatop 

wal10arearwal111andsidewals12and13(FIG.4). 
The front ofthe casingisclosed byawal14including 
1ouvereddoorsorpanels15and16,thespacebetweenwall 
14andthe door panel15comprisingavestibule17,sep 
aratedfrom the lowervestibulespace17orbyapartition 
17?? 

Within the exteriorcasingasenclosed bythewals10, 
11,12,13and14,thereismountedacombustionchamber 
providing casing18.Asshown,the wals of casing18 
arein Spacedrelation tothewalls ofthe exteriorcasing. 
An air circulating blower 19is mounted above the 

top of the combustion chambercasing18. Preferably.as 
Shown,aircirculator19isa squirrel-cage blower having 
side airintakes 20and bottom airoutiet21.Theiniets 
20communicatewith theairspaceinthe upperportion of 
the exteriorcasing,andoutlet21isarrangedtodirectthe 
airto be heated overandaroundthecombustionchamber 
18. Room airinlet means,comprising the louvers22, 
admitsthe roomairto be heatedthroughthevestibule17 
andthe Space Surroundingthe blower19forintroduction 
intothe blowerintakes20,As previousyexplained,the 
louvers22arein the frontside of the exterior casing, 
and communicate with the airwithin the mobile home. 
Thelouvers23admitroomairto lowervestibulespace 
17atopreventoverheatingofthisspace. 
Thefurnacealsoincludesfuegasexhaustpassagemeans 

extendingupwardlyfrom the combustionchamber.Inthe 
ilustration given,this meanscomprisesthe fuetube24 
whichextendsfrom thereartopportion ofthecombustion 
chambercasing18alongtherearoftheaircirculator19, 
ASanalternativetothesinglecombustionchamber18and 
the Singlefuetube25,multiplecombustionchambersand 
fuetubescan beemployed.Asshown,combustioncham 
ber18isequippedwithagasburner25?ofaconventional 
type,butan Oilburnercanalso be used,oran oilorgas 
gun-type burner. Whateverthe fuelsource or burner,it 
isnecessarytoSupplycombustionairtotheburnerthrough 
a hermeticaly Sealed combustionairintake passage. 

In the illustration shown,the combustion airissup 
pliedto burner25throughadownwardyextendingduct 
26,whichrunsalongcasingrearwal111.Asshown,the 
fuetube24eXtends upwardly between the front ofduct 
26andtherear of blower19? 
The concentric pipe meansorfue“jack”Jincludesan 

innerfuepipe27terminatinginacoverorcap28andan 
Outer pipe orjacket29 terminatingin an intermediate 
cover or cap30.Asshown,the base ofroofjack?ex 
tendsthroughwal110totheairbox34,thefuepipe27 
andthe outer pipe29respectivelyconnectingwith colars 
31 and32.The fue pipe27communicateswith the fue 
tube 24for exhaustingthe fue gases beneath the cover 
28,and the annularspace33 defned byouter pipe29 
communicates with the combustionairintakeduct26. 
Thenovelfeatures ofthe presentinventionwi1nowbe 

deScribed with particular reference to thesecond sheet 
Ofdrawings,comprising FIGS.2,3and4, 

In accordancewith the presentinvention,a horizontal 
ly-extendingair box34ismountedinthe upperportion 
of the exteriorcasing,whichin efectprovidesablower 
compartment35.The blower19is removablymounted 
onatransversewal36which hasacentralopening37 
therethrough aligned with the blower outlet21,Toward 
therear,thewal36can beextendedtochute26topar 
tialy orcompletelyclosethespacearoundthefuefube 
25 by partition Strip or bafe38.If desired,thesea1or 
bafe38canbelocatedatahigherlevel,asindicated by 
the dotted1ines38? 
The air bOX34 providesthe colar32which connects 

with the outerpipe29oftheroofjack.Italsoprovidesa 
horizontaly extending passage 39 which connectswith 
the upperend portion of the combustionairintake duct 
26.Forthepurpose ofthe presentinvention,itisessential 
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thatthetopWal40oftheairbox34bespaceddownward 
1yandseparatedfrom the top wall10atthe exteriorcas 
ing?Also,as shown more clearlyin FIG.4,the sides of 
the air box34are spacedinwardy and separated from 
the side wais12,13 of the exterior casing?This con 
struction provides an air fow Space 41 above the fue 
box34which communicatesaroundthe sides of the fue 
boxwith the biower compartment35andthe blowerair 
intakes20? 
Forcooperationwith theairspace41,thereis provided 

a make-up fresh airintake 42 extendingthroughthe top 
wali0outwardy ofthe base oftheroofjackJ.Thein 
take42communicateswith the space 41between the air 
boxtop40andthe casingtop waH10.With thisconstruc 
tion,the blower19drawsthemake-upfreshair(indicated 
bythearrows M)overandaroundtheairbox34andinto 
therearward portion ofthe blowersideinlets20.In other 
words,theincomingmake-up orfreshairscrubsthe top 
andsides oftheair boxand therebyassistsin maintaining 
the incomingcombustion airata minimum temperature? 
Inthe preferred embodimentshown,the airintake 42 

isin the form ofan annularslotextendingsubstantialy 
entirelyaroundtheouterpipe29.Itwilbeapparentthere 
fore,thatthis construction requires only thatthe Open 
ingthroughthe top wal110 forthe roofjackJ be made 
oversize,anannularclearance being providedaroundthe 
outside ofthe roofjack,whenitisinstaled,asshown in 
the drawings.Byutilizingtheannularslotopening,thein 
comingmake-upairisdistributed uniformly,fowingover 
andaroundtheairbox34toachieveauniformfow ofair 
to bothsidesofthe blower19? 

In accordance with the presentinvention,thereisalso 
preferablyprovideda horizontaly-extendingfue box43? 
Asshown,thefue box43ismounted beneath the airbox 
34andabovethe blower19.Thehueboxprovidesacon 
nectingpassage 44betweenthe fue27and the fiue tube 
24,Preferably,the top wal45 of the fue boxisspaced 
downwardly,and at least along most of its length,is 
separatedfromthe bottomwal46oftheairbox.Asshown 
more clearlyin FIG,4,the sidesoffue box43arespaced 
inwardly and separatedfrom the sides12,13of the eX 
terior casing?With thisarrangement,conductive transfer 
of heat between the fue box43 andthe air box34are 
minimized,andtheincomingmake-upairafterscrubbing 
theair box,fowsoverthefueboxandalso overthe Upper 
portion ofthe fuetube24,therebyrecoveringadditional 
heatfrom thefuegases? 

Various meanscan be employedformountingand Sup 
portingtheairboxandfue box,Intheillustrationgiven, 
the rearend of the fue boxissupportedatitsjuncture 
with the duct26,whieitsforwardendissupported bya 
bracket47,The fue box 43 can be supported byrigid 
mountingon the upperend offuetube24.Forexample, 
the combustion chamber casing18,the fiuetube24,and 
the fue box43can beassembled bywelding,permitting 
instalationandremovalasaunitaryassembly. 
The operation of the furnacewilbe largely apparent 

from theforegoingdisclosure.Themake-upair Mcan be 
drawninthroughthefoor B by meansof chute S,passing 
aroundthesides ofthe deckintothe closetspace Pwhich 
formsa passagearoundthesidesandrearofthe exterior 
casing of the heater.The make-upairfowsupwardy be 
ingwarmedasitrises,andisdrawninthroughtheannular 
inlet42,scrubbingthe air box34andthe fuxbox43,as 
previouslydescribed beforeenteringthe rearwardportions 
of the blowerinlets26.Therest ofthe operation ofthe 
heatertakesplaceasalready described? 

Iclaim: 
1.Acompactsealed combustionfurnaceadapted to be 

mountedwithina closetoralcove space ofamobilehome, 
Saidfurnace havingan exteriorcasingincludingtop,rear 
and side wals,combustion chamber providing casing 
means mounted within Said exterior casingin spaced 
relation to Said walls,an aircirculating blowermounted 
inthe upperportion of Saidexterior casingabovethe top 
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of said combustion chamber providingmeans,said blower 
havinginlet means on the sides thereof communicating 
with Said upper portionandan outlet directingthe airto 
be heatedoverandaround Said combustion chamber pro 
vidingmeans,room airinktneans communicatingWith 
Saidupper portion throughthe front ofsaidexterjor cas 
ing,combustion airintake passage providing means eX 
tendingdownwardyalongSaidrear Wal,fuegasexhauSt 
passages providingmeansextending upwardyfrom Said 
combustionchamberproviding meansbetweenthe rear of 
saidaircirculatingmeansandthefrontofSaid combustion 
airpassage providing means,and concentric pipe means 
havingabaseportionextendingthrough Saidtop wal,Said 
?ipe meansprovidinganinnerfue communicatingwith 
saidfuegaspassagemeansandanouterannularairintake 
communicatingwithcombustionairpassagemeans,where 
intheimprovement comprises: 
(a)a horizontaly-extendingair box mountedin Said 
upperportionabovesaidblowerand beneath Saidtop 
wal,saidairboxprovidinga connecting paSSage be 
tweensaidannularairintakeandsaid combustionair 
passage,the top walof said box beingspaceddown 
wardyand separated from Saidexterior casingt9p 
walandthesidesofsaid boxbeingspacedinwardy 
and separatedfrom saidexterior casing side Wals; 
and 

(b)make-upfreshairintake meansextendingthrough 
saidtopwaloutwardy ofthesaid base of Said pipe 
means and communicating with the Space between 
saidairboxtopandsaidcasingtopWal; 

wherebysaid blowerdraws make-upfreshair overand 
aroundsaidairboxintotherearwardportion ofSaidblow 
ersideinlet meanS? 
2.Thefurnace of claim1in which Saidfreshairin 

takemeansisintheformofanannularopeningextendng 
substantialyentirelyaroundsaid pipe means base, 
3,Thefurnace of claim1in which a horizontaly-ex 

tendingfue boxis provided beneath Saidair boxand 
abovesaid blower,saidfue box providinga connecting 
passagebetweensaidfueandsaidfuegspassage?eans, 
thetopwalofsaidfueboxbeingspaceddownwardy and 
separatedfrom the bottom walof Said8ir b9xand the sdesofsaidfueboxbeingspacedinwardyandseparated 
fromthesidesofsaidexteriorcasing,wherebysaidmake 
upairalsofowsoverandaround saidfue box? 
4.Acompactsealedcombustionfurnaceadaptedto be 

mountedwithinaclosetoralcovespace ofamoblehome, 
saidfurnace havinganexteriorcasingincludingtop,Tear 
and side wals,combustion chamber providing casing 
meansmountedwithinsaidexteriorcasinginspacedrela 
tiontosaidwals,anaircirculatingblowermountedin 
theupperportion ofsaid exteriorcasingabove_the top 
ofsaiácombustionchamberproviding means,Said blower 
havinginlet means on the sides thereof communicating 
with Saidupperportionandanoutlet directingtheairto 
beheatedoverandaroundsaid combustionchamber pro 
vidingmeans,roomairinletmeanscommunicatingwith 
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Said upper portion through the front of said exterior 
casing,combustion air intake passage providing means 
eXtendingdownwardy alongsaid rear Wal,fue gas eX 
haust paSSage providing meansextendingupwardy from 
Said combustion chamber providing means between the 
rear of Said air circulating means and the front of Said 
combustion airpassage providing means,and concentric 
?ipe means havinga base portion extendingthrough Said 
top Wall,Said pipe means providingan inner fue com 
municatingwith Saidfuegaspassage meansandan outer 
annular air intake communicating with combustion air 
paSSage means,wherein the improvement comprises: 
(a)a horizontaly-extendingair box mounted in said 
Upperportionabovesaid blowerand beneathsaidtop 
Wal,Said air box providing a connecting passage 
between Saidannularairintake and Said combustion 
air passage,the top Wal of said box beingspaced 
downwardy and separatedfrom saidexterior casing 
top waland the sides of said box beingspacedin 
wardy and Separated from Saidexterior casingside 
Walls; 

(b)an annüar openingextendingsubstantialyaround 
Said pipe base means communicatingwith the space 
between Said air box and Said casingtop wal for 
theadmission of make-upfreshair,and 

(c)a horizontaly extendingfue box mounted beneath 
Said air box and above Said blower,said fiue box 
providinga connectingpassage between saidfueand 
Saidfuegas passagemeans,thetop wallofsaidfue 
bOX being Spaced downwardy and separated from 
the bottom wal of said air box and the sides of 
Saidfue box beingspacedinwardyand beingsepa 
ratedfrom the side ofSaidexteriorcasing, 

Whereby the air drawn inwardly through said annular 
Opening by Said blower Scrubs Saidair boxand saidfue 
box? 
5.Thefurnace of claim4in whichroomairinletmeans 

extends Substantiallythe full heighth ofthe front ofsaid 
exterior casing,and verticaly-extending vestibulemeans 
providesa connecting passagetothe forward portionsof 
Said blowerinlet means. 
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