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UNTED sTATESPATENT oFFIcE 
INTERNAL-COMBUSTIONHEATER FoR ? 

?EATINGAIR, ·· 
HenryJ.De N.McColum,Chicago,n;Thema 
McColum,executrix of said Henry J?De N? McCoHum,deceased,assignorto Stewart-War 
?er Corporation,Chicago,I,a corporation 0f 
Virginia Apphatonseptember2,1943seraNo503924 

1 
Vyinventionrelatesto heaterSand more par? 

ticularly to heaters of the internal combustion 
typefor heating ventilatingair? - 
An object of myinventionisto proyideanew 

and improVed heater Which iS,Simple,CompaCt, 
inexpensive,ight weight,quiet and eficient? 
Another object of myinventionisto proVide a, 

heaterhavingnewandimprovedmeansfortranS? 
ferring heatfrom hot productS of Combustionto 
Ventilatingair? · - 

Another object of myinventionisto provide a 
heaterhavinganewandimproved mufler? 
Other objects andadvantages will becomeap-1 

parentasthe deScription proceedS? 
Inthe drawings: - Fig.1isa1ongitudinal, sectionalviewthrough 

a,heater embodyinga preferred form of myin 
vention; 
Fig,2isa transverse,Sectional Viewtaken On 

the ine 2?2 of Fig?1; 
Fig.3isatransverSe,Sectional view taken on 

the line3?3of Fig.1; 
Fig,4isa partial,transverse,Sectional view 

taken on the line 4?40f Fig?1;and 
Fig.5 is a partial,tranSVerSe,Sectional View 

taken onthe Iine5?50f Fig.1? 
Referringto Fig.1,it will be Seenthat I have 

disclosed therein aninternal Combustion type of 
heater havingasheet metalcasing 10illustrated asbeingformedofthethreeSections12,14and16 
securedtogether by bolts18,orinanyotherSuit 
ablemanner?The lefthandend of the casing12 
isconnectedtoaram or blower or otherSuitable 
Source of Ventilatingairand the righthandend 
of the casing maylead directly into an airCraft 
cabin or otherSpacetobe heated,or may com 
municate with a duct SyStem haVing8 plurality 
of outletsinthe Same or diferent compartments? 
My novel heater hasa combustion air pipe 20, 

whose lefthand end may communicate with the 
interior oftheSection f2 ofthe casing f0forre? 
ceivingairtherefrom,ormay be connected with 
aSeparateram or bloWerforSupplyingonly Com 
bustionair?The combustionairpipe 20 delivers 
.the combustion airto a preheating chamber 22 
havingasheet metalwal24whichSeparatesthis 
preheating chamber from a combustion Cham? 
ber 26? Afiteringcartridge28ispreferabyinterposed 
betweenthe combustionairpipe20 andthe pre 
heating Chamber22,Sothattheairenteringthis 
chamber is first cleaned of all dirt or other im? 
purities,The cartridge 28?comprises a Sheet 
metal cup30,havinga base providedwith per 

5Claims?(Cl?126?ll6) 
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crimpedoveraretaining plate34,providedwith 
Similarperforations36. Füteringmaterial38is 
confined betweentheretainingplate34andthe 
baSe of the Cup30 and ServeStoremove impuri? 
ties fromtheairpassingtherethrough,Thisfl teringmaterialmaybeglasswoolorstainlesssteel 
wool,oranyothersuitablematerial. Airenteringthe preheatingchamber22absorbs 
heat from thewals of thischamber and then passesintopipes4?and421eadingtotheVenturi tube4?ofacarburetor46,Afueljet48deivers 
gasoline,orotherSuitable fue,tothethroat of 
the Venturitube44,wherethisfuel mixes with theair suppliedthrough pipes49 and42,The 
mixture offue andairformedinthe Venturi tubepassesintoaninductiontube50,havingan 
inclinedandcurVedend521ocatedinthe combus? 
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foratons32,Thefreeedge ofthe cup30is55 

tion chamber 26,The combustible mixture de? 
iiVered tothe COmbustion Chamber bytheinduc? 
tiontube50isinitialyignited byanelectricig 
niter 541ocated in a pocket 56 communicating 
with the combustion chamberatits upper and 
lowerendsbyway of paSSages58and60,respec 
tively,The righthand end of the combustion 
chamber is provided with aninwardly directed 
fange62,whichservestoprevent discharge from 
the CombUStion chamber of Unburnediiquidfuel, 
The hot products of combustionformedinthe 

Combustion chamber fow throughthe opening 
proVided by the annularflange 62into a fared 
paSSage641eadingtotheinletend ofa heatex 
Changer,indicatedgenera]y byreference char 
acter66,This heatexchanger comprisesapair 
0f headerS68and T0 and heat transfertubes 72 
Connectingthese headers?The particulardesign 
Of heat exchangershown herein forms thesub 
ject matter of myco-pendingapplication,Serial 
No.516.648,filed January1,1944andnow Patent 
No.2451851issued October19,1948,The hot productSof Combustionfowthroughthepassages 
inthetube72ofthe heatexchangerandgiveup 
their heattothis heat exchanger?Thesecooled 
productSof Combustionthen paSsintoanexhaust 
chamber T4 and are discharged to atmosphere 
through an exhaust pipe76. M 
The exhaust chamber T4is oftapered cross Section,asclearlyshownin Fig.1 ofthedrawings, 

and has an inclinedwall 78 provided with per? 
forations 80 Which form acoustic-couplings be 
tween the exhaust chamber T4 and a mufing 
chamber 82,whichisilustratedas beingfiled 
With SOUnd abSOrbing material,SuchasstainleSS 
steel,W0ol Or glass Wool?The heat exchanger, 
66isextremeyeficientin removing heatfrom 
the hot products ofcombustion,sothatthetem 
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perature of theSe gaSes is reduced to 250°0r 
300°F. before they are discharged intothe eX 
haust chamber T4,The Sound absorbing mate 
rialin the mufierchamber 82is,therefore,neVer 
exposed toa hightemperature andthisfeature 
isofgreatimportancein preventing deterioration 
0f this Sound abSOrbing material,The inclined 
Wall180fthe exhauStchamber T4isalsocommOn> 
tothe muingchamber82andprovidesamüfing 
chamber of varying depth,whichisparticular? 
eficient in absorbinga widerange of objection? 
ablenOiSeS? 
The ventilatingair fowingthroughthe casing 

10 first passes around the combustion Chamber 
26andtapered paSSage64andabsorbssome heat 
from the annular Wals there0f?This Ventilat? 
ingairthen fowsthroughan opening84Beneath 
the header 68 andthence upwardly betweenthe 
heat transfer tubes T2?The arrangement of 
thesetubes and the direction of airflow there? 
throughisbest shown in Fig.4,whichalsoshows 
One Of thetwo bafes6610cated On OppoSite SideS 
of the tube bundle and Serving to preVent ap 
preciable Quantities of air from bypaSSing the 
tube bundlebyfioWingupwardlyaroundthesideS 
thereof,Thelower Wall880fthe CasingSeCtion 
f4isinclined UpWardy,8s Clearly shown in Fig? 
1,to produce a Smooth,flOw Of Ventilating air 
into the lower Side of the tube bundle and the 
Upper wal 9ö of this casing Section issimiarly 3 
incined to permit asmoothfow ofthe heated 
Ventilating air frOm the Upper end of the tube 
bundle through opening 92above header70into 
the righthand Section 16 of the heater casing? 
As the ventilating air paSSes upwardly between 
the heattransfertubeT2,itabsorbsgreat quanti 
ties Of heat from theSetubesandattainsa,tem 
Derature which is Substantially that of the ex? 
hauStgaSes? 
?tisto be notedthatthe paSSagesin thetube · 

?2 through which the products of combustion 
fow are ofsmall diameter and these Smal pas? 
Sages retard therate offame propagation and 
thus Soften?any explosion whichmaytake place 
in the heater,Furthermore,the COmbustion 
chamber 26,paSSage 6?,diScharge chamber T? 
and mufing chamber 82 are each of relativey 
Smal volume,so that no violent explosions of 
unburnedgaSescan oCGurandthe partsneed not 
be made eSpecially strong to withStand SUCh 
heavy explosions?The design of my novelheater 
is such thatit is extremely quiet in Operation 
and a Smal mufing chamber 82 isSuficient to 
absOrb any UndeSirable noises even where the 
heater is operated with an exhaust pipe T60f 
appreciablelength? 

It wil be understood by thoSe skilled in the 
art that my new and improved heater may be 
provided with the usualthermoStatic controlfor 
cutting out the electrical igniter 54 when the 
heaterattainsnormaloperatingtemperature?It 
isto be further Underst00dthat my heater may 
be providedwith other Usualor Suitable COntrols 
forregulatingtheSUppyofVentilatingand Com 
bustion air and the quantity of fuel COnSumed 
inthe combustion Chamber,My heatermayalS0 
be provided with the usual overheat cOntrolS 
which I have not deemed it neCeSSary to Show 
inthe draWings, 
From the foregoing deSCription taken in COn 

nection with the accompanying drawings,it Will 
beSeenthat ThaVeinVentedanOVelheaterWhich 
is COmpact and Which may be eaSily ard in? 
expensiveymanufactured of conventional mate 
rials utizing Conventional machinery and 
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4 
processes?This heateris highly eficient andiS 
particularly Suitable for heating the CabinSand 
other enclosed Spaces of aircraft,It is to be 
Understood,however,that my novel heaterisnot 
limited to Such Use and may be also USed for 
generalheatingpu?oSes? 
Whie I haVe illustrated and deSCribed Onlya 

Sigle emb0diment of my inVention,it is to be 
understoodthatmyinventionisnotlimitedtothe 
particular details shown and described,but may 
asSume numerous other forms and that myin? 
Vention inciudes al modifications,VariatiOnS 
and equivalents coming within the appended 
Claims? 
TClaim: - 

1.Aheater ofthe claSS deSCribed,comprisinga 
burner havinga,tubular Wall,a heat exchanger 
connected to oneend of Saidwal,meanSforSup 
Dying Ventilating air to Said heat exchanger, 
meansforsupplyinga Combustible mixturet0Said 
burner,said burnerServingtofurnish hot prod? 
uctsofcombustiontoSaid heatexChanger,meanS 
forminganexhaustchambercommunicatingwith 
saidheatexchanger,SaidexhaUStchamber haVing 
aninclinedwajrspacedfromsaid heatexChanger, 
and a,mufier communicating with Said exhauSt 
chamöer through perforations in said inclined 
waI,Said perforatiddsforminganacoustic Cou 
DingbetweensaidmufierandSaidexhaust Cham? 
ber? 
2,A heater of the ciaSS described,COmprising 

acasinghaving one endadaptedtobe Connected 
toasource of ventiatingair,Said CaSing haVing 
anintermediate Section provided with opposing 
inclined WallS,a,heat exChanger10Catedin Said 
intermediate section and Cooperating therewith 
to formaventilatingairpassagetransversey of 
saidheatexchanger,meansforminga CombUStion 
chamber for supplying hot.products of COmbUS 
tiontosaid heat exchanger,meansformingan 
exhaustchamberConnectedtoSaidheat eXchang 
er,meansforminga mufing chamber Separated 
fromsaid heat exchangerbySaidexhaUSt Cham 
ber,and meanswhereby Said mufing ChamberiS 
acousticalycoupled to Saidexhaust Chamber, 
3?Aheater of the claSS deSCribed,Comprisinga 

CaSing having one end Connected to a SOUrCe Of 
Ventiatingair,Said casing being of rectangular 
CrOSS Section and being of greater height than 
width,a tUbular burner located in Said Casing, 
meansforsupplyingaCOmbuStible mixturetoSaid 
burner, a heat exchanger 10catedin Said Casing 
and having a,rectangular tube bundle,meanS 
Connecting said burner and heat exchanger 
whereby productsofcombustionfromsaidburner 
fowto Said heat exchanger,Saidheat exchanger 
and casing beingSoconStructedasto direct ven 
tiating air tranSVersely of Said tube bundle, 
means forming an outiet forgases leaving Said 
heatexchanger,anda mufierof Substantialythe 
Same CrCSSSection asSaid heatexchanger andin 
CommUnication therewith,said mufler being1o 
cated in said casingand being Separated from 
said burner bySaid neatexchanger. 
4?A heater of the class desCribed,Comprising 

atubularcasinghavingoneendadaptedtocom 
municate with a Source of ventilatingair,said 
CaSing haVing OfSet ends and an inclinedinter 
mediate portion connecting Said ends,means 
forming a Combustion chamber located in said 
frst-mentioned end,a heat exchanger1ocatedin 
Saidintermediateportionandsoconstructedand 
arrangedthereinthat theinclination of Saidin? 
termediate portion directs ventilating air trans 

75verseyofSaidheatexchanger,meansconnecting 
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said combustion chamber and heat exchanger 
wherebythe atter receives products of CombuS? 
tionfrom the former,and meansformingan ex? 
haust chamberandmufierconnectedt0Saidheat 
exchanger and locatedin the other end of Said 
CaSing? 
5?A heater of the claSS deSCribed,COmpriSing 

atubularcasingofrectangularcross-Section,Said 
casing havingend portions andanintermediate 
portion provided with upperand1ower walls in 
clinedatanangle oflessthan45°t0theend p0r? 
tions of Said casing,a heat exchanger10catedin 
Said intermediate portion,Said heat eXchanger 
havinga bundle of straight,heat-transfertubes 
extendingparalleltotheaxes of theend portions 
of Said casing,the tubes of said bundle being 
spacedapartand Soarranged that Said bundleis 
rectangularin CrOSS-Section,Said bundle haVing 
oneendCloselyadjacent Oneend0fone OfSaidin 
clinedwalsandsaid bundle havinga SeCondend 
closeyadjacent the oppositeend ofthe otherin 
clined Wall,saidtube bundleand One of Saidin 
clined Walls forming a,triangular entrance for 

20 

Ventiatingair fowing transversely of said tube 
bundle and said bundle and the other inclined 
Walformingatriangular Outlet forsaidair,Said 
triangularinletand outietfaringin opposite di 
rectionS,and meansfor Supplying hot products of 
CombuStion tosaid heatexchanger? 

HENRYJ?DE N?MCCO???UM? 
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