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Aconventionalelectric sparkplug60ismountedin the 
combustion chamber ofthe after-burnerand preferably 
isconductivey connectedintotheignition system of the 
internal combustion engine to which my after-burneris 
attached,preferablyin such a waythatthe plug69 is 
energizedintimedrelationtotheignition ofthe engine, 
Theannularendwal116 ofthe casing has perforations 

65 providing communication between chambers 53 and 
20? 

Electrical wiring forenergizingthe spark plug60 ex 
tendsintothe casingthroughaconduit66? 

Suitable heatinsulation,suchasmineralwool67(Fig? 
1),may be providedagainst the inner Surface of casing 
wal5,fnoperation the seating pressure on the valve 
45 wil berelieved between explosions occurringin the 
Combustion chamber ofthe engine,thus permittingthe 
blower air pressure entering through neck portion37a 
nomentarilyto Unseat the valve admittinga blast ofair 
into the tube 30 where itis preheated by the returned 
Portion of the products of combustion passingthrough 
the conduit50,Whilea major portion of thereturned 
Troducts of combustion wil passoutthroughthe conduit 
51,alimitedamountwilpassintothechamber20through 
the perforations 65,to beeventualy recombusted? 

Inasmuch as,by my construction,air is only inter 
nittentlyintroducedintothe products of combustion be 
foretheyreach the combustion chamber24,Iavoid pro 
ducingtoolean a mixture in the combustion chamber, 
thus inSuring eficientafter-burning in said combustion 
chamber? · · 

The combustible mixture of exhaustandair entering 
chamber20wilenterthecombustionchamber24through 
the perforations25 where it wil beafter-burned bythe 
spark produced bythe plug60,partof the products of 
combustion being discharged directy to atmosphere 
through the outlet22cand partof the products of com 
bustion beingrecirculatedthrough conduit50,as before 
described? - 

The passage ofthe exhaustgases oftheenginethrough 
the perforations25 into the combustion chamber tends 
to breakup the combustible components formoreefec 
tivecombustion in chamber24? - 

Sincetheimperforateinnerendwal portion22a ofthe 
combustion chamberformingwal22witakethe main 
force ofthe backthrust caused by explosionsinthecom 
bustion chamber,free passage ofthe mixture ofexhaust 
gasesandairinto the chamber20 wil notbeinterfered 
with? * 

It will be understood,of course,that my after-burner 
rnaybeusedinconjunctionwith acatalyticconverter,not 
shown,in which converter non-combustible components 
of exhaustgases may be convertedinto harmless gases? 
Inthe modfedform of myinvention shownin Figs? 

5 and 6,the partsare likethose previously describedex 
cept thatalthe recirculated portion ofthe products of 
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combustionaredschargedintothe chamber 20?Refer-· 
ringto Figs.5and 6,itwilbe Seenthatthe return con 
duit50dischargesintothe chamber20aroundthe tube 
30,from which chambertherecirculated portion,of the 
combustion products are subjected to recombustion in 
the combustion chamber 24?After Such recombustion 
a portion of those gases is discharged to atmosphere 
through outlet22 while a portionisagain recirculated 
throughtheconduit50?Alsointhe embodimentof Fig, 
5 I mountan annularwal70inthe member15which 
faresatits outer end 70a aboutthe innerend of the 
shel122,tobetterdirectthegasesintotheperforations25, 
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I claim: · 
?1?A device forafterburningcombustible components 
of internal combustionengine exhaustgases comprising 
anoutercasing,aninnercasingmountedwithinSaidouter 
casingand defninga combustion chamber,afterburning 
meansinsaid combustionchamber,an exhaustgasinlet 
conduitextending through the front end of said outer 
casinginto the frontend of said combustion chamber 
and providingan exhaustgasand oxygen mixingcham 
ber,walmeans providinga heatingchamberaround Said 

·mixing chamber,means forintermittenty introducing 
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oxygentosaidmixingchamber,asecondconduitdefning 
an exhaustoutletfromsaidcombustion chamberandex 
tendingthroughthe rearend of Said outercasing,anda 
return conduit havinganinletend ofrelativey smaler 
diameterthanthatofsaid Second conduitand disposed 
concentricalyin Said second conduittowards said com 
busticn chamber;said return conduit extending longitu 
dinally between said casings wherebyto transfer heatto 
Saidinner casingand discharginginto Said heatingcham 
ber wherebyto preheatthe mixture ofexhaustgasesand 
Oxygen formedin saidmixingchamber? 
2.The device of claim1 whichadditionalyinchdes 

means providingcommunication betweensaid heating 
chamberandthe frontend of Said combustion chamber, 
3,The device of claim1whichadditionaHyincludes 

a conduitcommunicatingatitsinletendwithsaid heating 
chamberand communicatingatits outletend with said 
Second conduitadjacentthe outletend ofthe latter… 
4?The device of claim 1 whereinsaid means forinter 

mittenty introducing oxygento Said mixing chamber 
comprises an L-Shaped tube communicatingatits inlet 
endwithatmospherethroughavalve controledinletand 
having a discharge end portion within and concentric 
with said exhaustgasinlet conduit? 
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