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3248.178 
WASTE PRODUCTS COMBUSTIONAPPARATUS 

Gordon H. Hoskinson,Floral Park,N.Y.,assignor_to 
CorneH-Hoskinson Mfg.Corp.,LongIsland City,N.Y., 
a corporation of New York 

Contintiation of application Ser. No.37722,Jgne21, 
1960,Thisapplication May6,1964,Ser. No.370,391 

5 Claims. (CI.23?277) 

The present invention relates to burning apparatus, 
and to fire burning apparatus to efect the consumption 
ofsmoke orgases,or other obnoxious vapors generated 
therein prior to the emission of such Smoke,gaSes or 
the like to the atmosphere,and to the method for con 
sumption of such smoke,gases,or othervapors,and is 3 
continuation of my now abandoned application Serial 
No.37722,fled June21,1960. 
Aproblem thathas been presentinfire burningappa 

ratus and thelikesince timeimmemorialisthatofSmoke, 
gases,and other waste products of combustion being 
emitted from the burning ofmaterials in industrial pro 
duction ormanufacture,burning offuels to provide heat, 
disposal of waste materials or the like by burningthereof 
inincinerators and othersimilar operations wherein com 
bustible materials are consumed by burning Such 
smoke,gases,obnoxious fumes and other waste products 
of combustion are quite hazardous to the health of the 
community in general. This has become particularly 
troublesome due to the ever-increasing technological 
advancement of our industries. Moreover,such waste 
products of combustion also create an economical prob 
1em with respect to maintenance of property ingeneral 
in the area of burning due to the fact that Such productS 
of combustion not only soil everything with which they 
come into contact,butalso tend toenhance deterioration 
of the physical property. 
The waste products of combustion which are primarily 

objected to are in the form of unburned carbon which 
gives rise to the heavy dark Smoke and gases and other 
obnoxious vapors generated during the burning oper 
ation. The large amount of carbon presentin the Waste 
products of combustion as well as the generated gases, 
vapors,and the likeis due tothe incomplete orinefficient 
combustion during the actual burning of the materials. 
The ineficient orinsuficient combustion may be due to 
the structure of the apparatus in which the materials 
burn,or as a result of insuficient heat in the burning 
zone to efect an eficient operation,orinsuficient oxygen 
to support the desired degree of combustion which Wil 
insure a complete consumption of the material being 
burned,ora combination ofalthree. 

Considerable time,efort,and money have been 
expended over a great many years to develop burning 

19 

15 

20 

25 

30 

35 

40 

45 

50 

apparatus which will function in a more eficient manner 
and whichwill provide a moreeficientandefective com 
bustion due to the increased oxidation and temperature. 
Moreover,auxiliary attachments have been developed 
for burningapparatusin an efortto efecta more eficient 
and more nearly complete consumption of the waste 
materials. However,all of these prior attempts to date 
have not been completely satisfactory in a great many 
respects, and the problem basically is still present. 

In the elimination of the foregoing and related dis 
adyantages,itistherefore a principalobject of the present 
invention to provide fire burning apparatus of a new and 
novel structure which efects a more eficient operation 
than heretofore possible. - 

Anotherobjectofthepresentinventionistheprovision 
offire burning apparatus which eliminates the emission 
of obnoxious waste products of combustion to the out 
side atmosphere,but is extremely simple in design and 
1owininitial cost. 
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A still further object of the present invention is the 
provision of apparatus that may be associated with exist 
ing fire burning equipment which will completely elim 
inate the emission of obnoxious or waste products of 
combustionto the outside atmosphere. , - 
Yet another object of the presentinventionis the pro 

vision of apparatus that may be associated with industrial 
exhaust stacks which wil1 eliminate the emission of 
obnoxious gases,vapors,smoke,and the like to the out 
Side atmosphere. 
Yet another object of the presentinvention is the pro 

vision of a fire burning apparatus that does not emit 
obnoxious waste products of combustion to the outside 
atmoSphere,and which also is capable of being con 
Vertible from a furnace proper to an incinerator proper 
in a matterofseconds. 

Still another object of the presentinvention is the pro 
vision of a fire burning apparatus that does not permit 
the emission of obnoxious waste products of combustion 
to the outside atmosphere and which functions not only 
as an incinerator,but at the Same time can be employed 
toprovide heatto anyparticulararea. 
Another object of the present invention is the pro 

vision of apparatus in association with a heat exchange 
unit which can be mounted on existing fire burning 
apparatus,which willeliminate the emission ofobnoxious 
Waste products of combustion to the outside atmosphere. 
Yet another object of the presentinvention.is the pro 

vision of fire burning apparatus which will insure a 
Substantially complete combustion of the objectionable 
waste products of combustion wherein the producls 
emittedtherefrom wil not be harmful. - 
Yet another object of the presentinvention is the pro 

vision offire burningapparatus thatisextremely eficient 
in efecting the complete combustion of the materials 
being burned wherein no objectionable waste products of 
combustion Wil be emitted to the outside atmosphere. 
Another object of the presentinvention is the provision 

of fire burning apparatus wherein the waste products 
of combustion will be consumed prior to the emission of 
sametothe outside atmosphere. 
Other and additional objects of the present invention 

will become manifest from the ensuing description taken 
in conjunction with the accompanying drawings. 

In efecting the objects of the presentinvention,appa 
ratus is aSSociated with an exhaust chimney or the like, 
either as a complete unit or as a supplementary unit. 
The apparatus includes a primary combustion chamber 
having associated therewith a fan or blower andigniter 
means,and an outer chimney member adapted to form 
a Secondary combustion in a subsequent air preheated 
chamber. It will be found advantageous in many in 
stances to incorporate a heat exchanger with the appa 
ratusincarryingtheinventionintoefect. 
Byway ofillustration,an extension pipe orpipe piece 

is fitted to the top of the fiue or chimney and is of a pre 
determined length and will serve to provide a primary 
combustion chamber. ASSociated with the primarycom 
bustion chamberis a power driven fan or blower whose 
outletopensinto the chamber,and during operationserves 
to increase the chimney draft. Anigniter device of any 
Suitable wel known kind,such as,for example,a spark 
plug or the like,isassociated in the chamberin proximity 
to the fan outlet. The igniter may employ any suitable 
fuel,such as,for example,gas,atomized oil,or the like. 
If the existing chimney is of Suficient height,the exten 
sion pipe orpipe piece may be eliminated,and the fan or 
blower and the igniter may be mounted in the existing 
chimney. ,* - 

A secondary tube or member is mounted in spaced 
envelopingrelationship to the primary combustion cham 
ber or the existing chimney to provide an air inlet space 
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between the outer and inner surfaces of the inner pipe 
memberand the outerpipe member The outletend of? 
the secondary or outer pipe memberis located at a Suit 
able height above the outlet orterminal end of the inner? 
pipe member to serve as a chimneytop. · 
Waste products of combustion rise from the existing 

furnace or furnace burning area thereof into the custOm 
ary outlet and fow upwardly to the primary combus 
tion chamber wherein increased air is supplied by the 
induced draft of the fan. During the mixing of the waste 
products of combustion and the air induced by the fan 
means,ignition of the mixture takes place and a fiame 
is producedinside the chimney orpipe extensionto efect 
a further burning of the products of combustion. The 
remaining products of combustion emerging from the 
burning of the Smoke and the air mixturein the primary 
combustion zone pass upwardly through the inner pipe… 
However,such remaining products of combustion cannot 
befurtherburnedintheinnerstackdueto lack ofoxygen… 
However,as such products emerge from the top end of 
theinnerpipe,the products ofcombustion comeinto con 
tact with air rising upwardly in the spaced air chamber 
formed between theinnerand outerpipes. The airrising 
in the air space becomes heated through heatexchange 
relationship with the inner pipe,and upon mixing with 
the further waste products of combustion as they emerge 
from the exitend of the inner pipe,mix with the fresh 
hotairandefectafurther burning thereof Thus when 
thewasteproducts of combustion ofthe originalfire burn 
ingarea eventualy reach the chimneytop orexitforned 
bythe openend of the secondary tube,total combustion 
has been accomplished and all visible gases have been 
burned or consumed,and toxic or obnoxious fumes and 
the1ike have been decomposedinto harmlessgases which 
may be passed to the outside atmosphere withoutfear of 
harm to person or property. 

Broadiystated,the means foreliminating the emission 
of objectionable waste products ofcombustion to the out 
side atmosphere comprises first stack means,draft in 
ducing meanssecured to Said first stack means adjacent 
its1owerend thereof,fuelignition means Secured to Said 
first chimney means in close association with Said draft 
inducing means,fuel feeding means for feeding fue! to 
saidigniter means,and second stack means mounted to 
said frst stack means in spaced enveloping relationship 
therewith,the lower entrance end of Said Second Stack 
means being positioned above said draft inducing means 
and saidignition means,the exitend of Said Second stack 
meansterminating at a point above the exit end of Said 
first stack means. 
To the accomplishment of the foregoing and related 

ends,the present invention then consists of the means 
nereinafterfully described and particularlypointed outin 
the claims,the annexed drawings and the folowing de 
scriptionsettingforthin detailcertainmeansinthe carry 
ingoutoftheinvention,such disclosed meansillustrating, 
however,but one of various waysin which the principle 
of the invention may be employed. - 
The present invention is ilustrated,by way of ex 

ample,in the accompanying drawings;in which: 
FIGURE1isan enlarged Side elevation partlyin crOSS 

section ofanillustrative form of stack Structure made in 
accordance with the present invention and ilustrating 
the means forigniting the waste products of combustion 
in the lower portion of the inner Stack. 
FIG,2is a cross-Sectional view taken on lines 2—2 of 

FIG.1. - 
FIG.3 is a fragmentary side elevation in cross-Section 

of the upper end of the inner Stack and the outer Stack 
illustrating the attainment offurther burning of the waste 
.products of combustion. - 

FiG,4is a front perspective view offire burning ap 
paratus utilizing the Smoke burning unit shown in FIGS. 
1—3. 
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FIG,5 is a rear perspective view of the fire burning 
apparatus Shownin FIG.4. 
FIG,6is a frontview in cross-Section of the fire burn 

ing apparatus of FIGS. 4.and 5 Showing the inner con 
Struction of the fire burningapparatus. 
FIG.7 is a cross-Sectional view taken online 7—7of 

TIG?6? 
Referring now to the drawings,and with particular 

reference to FIGS. 1-3,an ilustrative ernbodiment of 
the apparatus for the elimination of the emission of ob 
noxious products of combustion to the atmosphere made 
in accordance with the present invention,and generally 
designated by reference numeral10,is shown. The unit 
10 comprises an inner cyindrical stack member il which 
may be made of steel,iron,or any other Suitable metal 
from which exhaust stacks are normally made. The 
inner stack member 11 is to be connected at its 1ower 
end,as wil be discussed more fully hereinafter,to the 
exhaust outlet of the fire burning apparatus,such as,for 
example,a stove,incinerator or similar burning equip 
ment. The inner stack member 11 may be a conven 
tional exhaust stack normaly present on existing burner 
equipment. However,if the stack on the existing burner 
equipmentis ofinsuficient diameter or does not possess, 
Suficient heat, a properstack or chimney may be Sub 
stituted for the outlet of the fire burning equipment or 
may be added thereto. Moreover,itis to be understood 
that in the construction of new fire burning apparatus, 
the innerstack11 of proper dimensions may be included 
with the fire burning apparatus as original equipment. 
An airinducer or blower fan,generally designated by 

reference numeral i2,is mounted on the outside Surface 
of the inner stack member11 for access thereinto about 
the normal discharge outlet of the burner equipment; 
proper. The blower fan ?2 has access into the inner 
area of the inner stack member 11,and this may bé 
accomplished by forming an opening in the stack which 
is in alignment with the operating opening of the blower 
fan 12. The draft inducer or blower fan 12 ilustrated 
therein is of conventional design,and may be readily 
purchased on the open market. Accordingly,no de 
tailed description thereof.is believed necessary. It will 
sufice to say in connection with this that any mechan 
ical means capable of continuously imparting a steady 
amount of airinto the inner stack number 11 and at 
the Same time efecting the desired draft inducement of 
the waste products of combustion may be employed in 
the presentinvention. The size of the blowerfan to be 
employed in the present invention will vary, depending 
upon the capacity of the burner unit proper as well as 
the diameter of the inner stack member 11. Accord-° 
ingly,any size blower fan may be employed which will 
efect the desired draft inducement of the waste prod 
ucts of combustion and at the Same time deploya sufi 
cient amount of air into the inner stack member11 for 
admixture with the rising waste products of combustion. 
An air guide member,generally designated by refer 

ence numeral 13,is employed in aSSociation with the 
air blower fan 12 to direct and control the direction of 
the air being drawn into the inner stack member11 and 
to aidin the creation of the draft forthe waste products 
of combustion. Asilustrated,the airguide member13, 
includes a plurality of upwardly incined arcuate plates 
14,15,16,and 17,each of which is vertically spaced 
from one another and is of diminishing length with re 
Spect to one another. Each of the upwardly incined 
arcuate plates i4,15,16,and 17 is united along each, 
Side edge to Side plates 18. The Iateral width,as here 
inbefore indicated,of the plates 14,15,16, and 17 is 
relatively short in order to create the desired air action, 
and present no deterrent to the normal upward fow of 
the Waste products of combustion,as well as assisting 
in the creation of the desired draft of same. This con 
Struction results in a narrow,upwardy inclined,arcuate, 
elongated plurality of passages in which the lower end 
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stack24 bywelding orthe like. The outerstack member 
24 extends upwardly and beyond the outlet end 26 of 
the inner stack member 11 and constitutes a final exit 
stack for the waste products of combustion. The outer 
stack member 24is spaced circumferentially from the 
inner stack member 11 for a distance suficient to pro 
vide a circumferential air channel or passageway there 
betweenin whichairwillrisevertically. Thusthe formed 
airchanneltherebetween will provide airatthe terminal 
or exit end 26 of the inner stack member 11,with this 
zone just above the terminal end of the innerstack mem 
ber 11 constituting the third.combustion zone to efect 
the final burning of the waste products of combustion 
Such that they can be emitted to the atmosphere in a 
completely Safe and Substantially clean state. 

fn order to provide the third combustion zone,the 
outer Stack member 24 must be of a suficient height 
Such that the air passageway formed between the inner 
Stack member 11 and the outer stack member 24 will 
be Suficiently long to efect a proper heat transfer be 
tween the waste,products of combustion generated in 
the secondary combustion zone in order to heat the air 
passing upwardly to Such a temperature that Self-ignition 
will be possible between the waste products of com 
bustion passing from the exit end 26 of the inner stack 
member 11 and the incoming air converging therewith, 
at the exit end. Thus the outer Stack member 24 must 
not be spaced from the inner stack member 11 at too 
great a distance Such that the volume of air passing up 
wardly therebetween in the formed air passage will be 
too large in volume to be heated. The spacing should 
be suficient to permit a volume of air therein to sup 
port the further burning of the waste products of com 
bustion,but will be of a volume insuficient to receive 
the heat transferred from the inner stack member 11 
such that the air will not be heated to the required tem 
perature. From the foregoing,it is believed obvious 
that the inner stack member 11 must be of a length and 
diameter and the outer stack member 24 must be so 
spaced with respect thereto that the heat transfer be 
tween the inner Stack member 11 and the volume of air 
passing upwardytherebetween will be efected such that 
when the air passes above the terminal or exit end 26 
of the inner stack member 11,the air will admix with 
the waste products of combustion and will be at a tem 
perature such that the admixture wil immediatelyignite, 
thereby efecting the desired further burning of the waste 
products of combustion. 

In general operation of the stack unit described here 
inbefore,the efect of the further burning or conversion 
of the waste products of combustion in the third com 
bustion zone results in the final products of combustion 
being placed in a condition such that they can be passed 

8, 
member 11 and the outer stack member 24 will be 
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heated asit passes upwardy to a temperature suficiently. 
high to efect a self-ignition. As the hot air rises up 
wardy through the circumferentially formed.passage 
way and the remaining waste products of combustion, 
of the Secondary combustion Zone rises upwardly,the 
desired heat transferis efected,and when the air com 
bines with the-waste products of combustion at the exit 
end 26 of the inner stackmember11,the admixture wil, 
be further burned to efect the final consumption or con 
Version of the remaining waste products ofgas such that 
they can be passed upwardly throughthe outerstackmem 
ber 24,and hence.into the atmosphere in a completely 
unobjectionable and safe state. 

Referenceis now to be had to FIGS.4—7 wherein an 
illustrative embodiment of heating apparatus utilizingthe 
foregoing described unit made in accordance with the 
present invention,which eliminates any waste products 
of combustion being passed to the atmosphere in an ob 
jectionable state,is shown. In general,the basic con 
struction shown in FIGS. 4-7,insofar as the heating 
apparatus unit is concerned,and for purposes of illus 
tration only,is a heating unit made in accordance with 
the teachings set forthin my copending application Serial 
No. 700,809,filed December 5,1957,now U.S. Patent 
No. 3,044460,granted July 17,1962. However,itis 
to be cleary understood that thisis foriustrative pur 
poSes oniy Since the unit for eliminating the emission of 
objectionable waste products of combustion to the atmos 
phere can be employed equally as well with al1types of 
burning equipment. - - 

The heating apparatus disclosedin my aforementioned 
U.S. Patent No. 3,044460 is one which functions not 
Only as an incinerator to burn trash,or functions as a 
heater of a conventional type,but also has an additional 
function of providingheat through a heatexchange rela 
tionship with an associate heatexchanger and the waste 
Products of combustion from the fire burningzone which 
maybe utilized to heatanygiven area. - 
The heating apparatus 30,asilustrated in FIGS,4-7, 

includes a main body housing31 made of castiron,or 
any other Suitable material,which functions as a fire 
burning area and comprises front and back wall mem 
bers 32 and 33 and opposed side wal members 34 and 
35,The front wal member 32,as ilustrated,is of a 
height less than the back wall member33 and the side 
Wal members34 and 35to provide access to the housing 
in a manner to be more fully described hereinafter. The 
side Wal members 34 and 35 are shown as beingspaced 

50 

to the atmosphere in a completely safe and unobjection 
able state. The material to be burned is placed in a 
burner and ignited in a normal manner,After the ma 
terial has started burning,the waste products of com 
bustion rise upwardly through a conventional outlet 
andinto the inner stack member11. Fuelis fed through 
the fuel nozzle 20 and is ignited by means of the fuel 
ignition member 22. Simultaneously,the air blower 
fan 12 is set into operation,with air being blown up 
wardy and inwardy through the airguide member13, 
which not only Supplies the necessary air but also efects 
a draft inducement forthe waste products of combustion. 
The air admixes with the waste products of combustion 
rising upwardly in the inner stack member 11 and are 
further burned,by means of the fuelfrom the fuel nozzle 
20,thereby producing a hot Secondary combustion zone. 
The remaining waste products of combustion that have 
not been consumed in the Secondary combustion zone 
rise upwardly in the inner stack 11,with the high heat 
of the Secondary combustion zone heating the inner 
stack member 11 such that air passing upwardly in the 
circumferential channel formed between the inner stack 
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inwardly from the respective free ends of the frontand 
back Wal members 32 and 33 and are secured thereto 
by Welding,riveting,or the like This construction 
results in verticaly extending side portions 36 and 37 
on each Side of the housingin spaced relationship thereto 
at a point above the bottom end of the side portions 36, 
and 37 by means of welding,brazing,riveting, or the 
like,In connection with this,itis to be noted that the 
top edge of the cover member 38 stops short of the top, 
edge of the Side wai member 34 and is provided with 
a_slight,outwardly flared lip Similarly,the top edge 
9f the.cover member 39 extends above the topedge of 
the Side Wal member 35 and is provided with an in-, 
Wardy fared lip portion. This construction defines a 
b9tt9m entrance and a spaced passageway on eitherside 
9f the housing31.to enable air to be drawn inat the 
b9?om of the body housing and to pass upwardy on 
either Side thereof and be directed in a manner to, 
facitate heat transfer in a manner to be more fuly 
deScribed hereinafter. - 
The front wal member 32,is provided with a1arge 

rectangular opening at its bottom edge thereof through" 
which ashes and the like will be removed The opening 
is framed by a door plate frame 40 which is secured 
around the perimeter of the front wal member 32 by 
riveting,Welding,or the like,The door frame member 
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outer edge of each bafie plate will form Substantialy 
a Seal with the inner Surface of the outer shell body 63 
to insure the necessary controled passageways for the 
Smoke. 
The bafie plates 68 and 69 are curved around the 

1ower half of the inner shell body 64 and extend up 
wardy in inclined relationship around the inner shell 
bOdy 64 on either Side thereof to a point Short of the 
top Surface,leaving a paSSagewayat the top of the Shell 
body 64 at opposite ends thereof The bafie plates 68 
and 69 are inclined downwardly in the direction of one 
another adjacent opposite ends of the inner shell body 
64,with the lower terminus of each bafie plate ending 
justabove the innerinside edge ofeach of the outlet pipes 
59 and extending around and upwardly therefrom in in 
clined relationship to force the Smoke from each of the 
outlet pipes 59 upwardly and outwardly to the passage 
way formed at the top Surface of the Shel body 64 ad 
jacent each end thereof. - 
The bafe plates 79 and 71 are curved around the up 

per half of the inner shel body 64 and are each spaced 
inwardly from the bafie plates 68 and 69,and are in 
clined Such that they are in Substantialy parallel rela 
tionship with the bafie plates 68 and 69. Each free end 
of the bafie plates 76 and 71 terminates at a pointabout 
midway on each side of the inner shell body 64,with 
each end of the bafies being Spaced below and in Sub 
stantial alignment with the outside edge of the exhaust 
outlet opening,thereby forming a Spaced vertical outlet 
passageway for the Smoke and gases. The arrangenent 
of the bafie plates 68,69,70 and 7? is such that the 
Smoke passing upwardly from each of the outlet pipes 
59 will be carried outwardly and upwardy on either Side 
of the inner shell body 64 by means of the bafe plates 
68 and 69,and pass through the formed passageway of 
each top surface. The smoke will then strike the top 
surface ofeach of the bafe plates 7@ and 71 and will be 
directed downwardly and inwardly on either Side of the 
innershel body 64 until the smoke reaches the vertically 
formed passageway. The Smoke wil then paSS upwardly 
through the exhaust outlet of the outer shel body 63. 

Anotheradvantage of this constructionis thatwith this 
form of the heat exchanger housing 60,cleaning can be 
accomplished in a relatively short time. To clean the 
heat exchanger housing 60,the inner shell body 64.is 
merely pulled outwardly from the outer shell body 63. 
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This operation resultsin theincined bafe plates 68,69, 
79 and 7 scraping the inner surfaces of the outer shell 
body 63,thereby removing carbon and the like during 
the withdrawing operation. The inner shel body 64 is 
then cleaned by washing or the like,with the inner sur 
face of the outer shell body 63 being wiped clean. The 
inner shell body 64is then inserted in the Same manner 
as hereinbefore indicated. 
While any suitable bafie plate construction may be em 

ployed to divide the bafie plates 68,69,70 and 71,a 
particular and preferred construction consists of angled 
Sheet metalin which the base thereof will be Secured to 
the outer Surface of the inner shell body 64. The ver 
tical portion of the angled metal,which wil function as 
the baffe plates,will be provided with a plurality of ver 
tical slits such that when the sheet metalis curved to the 
contour of the inner shell body 64,the slit portion of the 
sheet metal wil be expanded,resultingin a plurality of 
smal,V-shaped notches. The advantage of this partic 
ular arrangement is that it will provide a plurality of 
small openings through which heat will Seep to heat the 
opposite side thereof and will facilitate the passage of 
Smoke and heat through the tortuous path hereinbefore 
defined,While this is a particular and preferred con 
struction,it is to be clearly understood that any suit 
able bafie plate construction may be employed which 
wil resultin the formation of the desired tortuous path. 
A blowerfan 72ispositioned at one of the transverse 

heat exchanger housing 60 for blowing air therethrough 

60 

12 
in tranSverse relationship to the path of the heat,gases 
and Smoke to pick up heat generated in heat exchange 
relationship for blowing Same in a hot stateinto the area 
to be Warmed. The diameter of the fan blade of the 
blower 72is greaterthan the diameter of the outer shel1 
body 63 and just slightly less than the inside diameter of 
the housingshield 61. This arrangement insures a blow 
ing ofthe air not only through the innerpassageway of 
the inner shell body 63,thereby insuring excellent heat: 
exchange relationship. If desired,a duct structure(not 
Shown) may be connected to the discharge end of the 
heat exchanger housing 66 for controlled discharge of 
the hot air. The blower 72 is centrally positioned and 
Secured to a heavy metal screen 73 which,in turn, is 
tightly positioned at one end of the housing shield 61, 
The blower 72is actuated by electric power,not shown, 
and is So timed as to be operable only during actual op 
eration of the heating unit30. 

While the heat exchanger housing assembly 60,is a 
particularly and preferred one,itis to be clearly under 
Stood thatother heatexchanger means may be employed. 
For example,radiator type heat exchangers may be po 
sitioned over each of the firebox outlets,59,with each 
heat exchanger being provided with a blower. In this 
type of operation,the hotgases wil pass up througheach 
heat exchanger,transferringits heat thereto,with air be-? 
ing blown through the heat exchanger where itis warmed 
by the hot gases and then passed outwardly through the 
Opposite end of the heat exchanger to provide neces 
Sary heat. 
As hereinbefore indicated,the side cover members 38, 

and 39 form vertical passageways,respectively,with the 
side wall members 34 and 35through which air will be 
upwardy drawn. As hereinbefore indicated,the posi 
tioning of the inwardly flared lip portion 74 on the top 
tranSVerse edge ofthe Shield member39isinclose proxim-, 
ity to the blower 72 and above the top surface of the, 
main body housing31,with the shield member38 having 
its top transverse edge sightly spaced below the topedge 
of the body housing 31. This construction results in a 
suction efectin each side passageway,thus drawingair 
upwardly on either side of the main body housing 31. 
The air thus drawn upwardlyis heated in heat exchange 
relationship with the body housing 31 and is drawn into 
the blower air-stream,thereby increasing the heating ef 
ficiency of the unit. The air passing upwardly between 
the housing shield 39 and the Side wal member 35?is 
blown completely around the heat exchange housing 60 
by passing through the area existing between the heat 
exchanger housing 60and the housingshield 61. The air 
being drawn upwardiy between the side shield member38 
and the side wall member 34 passes upwardly and is 
drawn directly into the horizontaly moving air-stream at 
the discharge end of the heat exchanger housing 60. 
Airis also blown upwardlythroughthe spaced passage 

way formed by the back cover member 48 and the back 
Wal member 33 in the Same wayas the airis drawn up 
wardly alongeach of the side passageways formed on the 
sides ofthe unit 30. To facilitate the drawing upwardly 
of the air through the formed back passageway, and to 
direct the eficient flow of the airinto the created blown 
air-Stream to assist in providing the desired heat,a plu 
rality of inclined baffie plates 75 are Secured to the in 
side surfaces of the housingshield 61in spaced relation 
ship immediately adjacent the top Surface of the main 
body housing31. The baffie plates 75are slightly wider 
than the width of the back passageway to insure the air 
beingdrawninto engagementtherewith. The bafie plates 
75 are inclined in the direction of the air fiow,thereby 
causing the air to be drawn upwardy into contact with 
theinclined Surfaces andinto the createdair-Stream. The 
positioning of the bafie plates 75 creates,in conjunction 
with the blower 72,a venturiefect which materially aids 
in the eficiency of the unit 30. 
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Toprovide a constantheatsource to facilitatethe trans 

fer of heat generated in the fire area of the main body 
housing31 to the air-stream created by the blower 72,a 
removable heat trap member 45is centraly positioned 
within theinnershel body41inspacedrelationship there 
to. The heattrap member 76is in the form of an elon 
gated tube77,witheachendthereofenclosed byapointed 
nose portion 78. Inlet means 79and 80 are provided at 
spaced points on the undersurface of the heattrap mem 
ber 76 and in alignment with the inlet means 59. This 
construction resuits in the formation of a closed circuit 
heattrapin which heat will be continualy risingvirtually 
directly from the fire area. Thus as airis blown through 
the transverse heatexchanger housing 60,the air will be 
continually heated by passage over the heat trap mem 
ber 76. 

Reference is now to be had to FIGS.6 and7 wherein 
the internal construction ofthe ilustrative embodiment of 
the heater constructionjust described,made in accordance 
with the present invention,is shown. The main body 
housing 31 is provided with inclined Support portions 81 
whichare associated with a pair ofverticalgrate support 
ing legs 82. A grate member 83 is supported by the 
grate Supporting legs 82 at a distance suficiently high to 
enable ashes to be withdrawn through the ash colecting 
door 41. The supporting legs 82 are spaced from one 
another for a distance just sightly less than the width of 
the ash-receiving door 41 through which the grate 83 
may be withdrawn orreplaced. The grate 83 should lay 
in a position at a point below the opening51 in the end 
wal member33in orderthat a firebox supported thereon 
wil be eficiently positioned wtih respect to the oil burn 
er50? 
As shown in FIG.7,an oil burner50,forthe purposes 

ofiliustration,is shown in operable position with oilto be 
used as the fuel. However,itisto be clearly understood 
thataguntypegas burnercan be used equally aswel and 
in the same manner as an oil burner. When the heating 
unit30isto beusedas an oilburner orgasburner,afire 
box 84is positioned on the grate 83 with the gun of the 
burner 50 entering thereinto. The firebox 84 may be 
made of any suitable material,but preferably consists of 
a rectangular,stainless steel box provided with legs 85 
which rest on the grate 83,with the firebox beingin sub 
stantialy vertical alignment with the Smoke and heat dis 
charge outlets59 of the main body housing31. 

If the heating apparatus 30 is to be employed as an in 
cinerator,orif coal or similar solid fuelisto be used as 
the heating medium,eitherhand fed or stoker fed,the 
firebox 84 and the burner 50 are not to be used in the 
main body housing31. In convertingfrom oil orgas to 
anincinerator or othersolid fuel burner,the firebox 84is, 
withdrawn from the main body housing 31 through the 
feed door 45 for storage until needed,The oil orgas 
burner 50is rearwardly withdrawn on the Support frame 
49,drawing the gun portion of the burner completely out 
of the heating unit. Handle 56is then pushed inwardly, 
resültingin the cover plate 55 sealing the opening51. 
Similarly,the coverplate 57is manually operated to close 
the openingin the rearshield 48. The unit 10 is now 
readyforuse as anincinerafor, - 
The innerstack member11 hasits lowerendextending 

through an openingin the cover member 61.and into the 
exhaust outlet opening86in the outer shel body63 of 
the heat exchanger housing 60. The inner stack mem 
ber11 may be secured to the outershell body 63in any 
suitable manner,such as,for example,press fitting,weld 
ing,bolting,or the like,and wil extend upwardly there 
from in transverse relationship thereto in the manner of 
a normal stack or chimney. The air blower 12 is Se 
cured to the innerstack member above the heatexchange 
housing 60 andin association with the airguide member 
13 in a manner hereinbefore described,Similarly,the 
fuelcup 19and the fuelnozzle20are associated with the 
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airguide member13in the mannerlikewise hereinbefore 
described. The igniter member 22 extends through the 
inner stack member11 and into the fuel cup 19to func 
tion as the means forigniting the fuel dispensed from the 
noZzle member 20. The outer stack member 24 is se 
cured to the inner stack member 11 in circumferentially 
spaced relationship therewith by means of thin web bands 
25,with the outer stack member24extendingabove and 
beyond the terminalend of theinnerstackmember11. 

In the operation of the heating apparatus 30 just de 
scribed,ifrubbishisto be burned,the heating unit30 will 
require no fireboxbutwill merely have thegrate 83pres 
ent therein,with the openings51 and53in the rearwalls 
33 and 48 being closed. The material to be burned is 
then fed into the feed door 45 and ignited to efect the 
burningthereof The blower 72is setinto operation and 
the heat and smoke generated by such burning will be 
Passed into the heat exchanger housing 60 and heat trap 
member 75 where it will continuousiy heat the air being 
blown therethrough in transverse relationship to the flow 
of the smoke and the heat from the fire burning area. 
The heat and Smoke which constitute the waste products 
of combustion folow the tortuous path in the heat ex 
changer housing60 in the manner hereinbefore described, 
and will reach the exitend or opening 86 on the top sur 
face of the outershel body63. 
Such waste products of combustion wil then rise up 

wardy through the inner stack member 11,with the air 
blower 12,then beingin operation,assisting in the up 
Ward movement of Such waste products of combustion. 
The waste products of combustion will be admixed with 
air passing into the inner stack member 11 through the 
airguide member13,andwilbeignitedbythe fuelbeing 
fedinto the fuel cup 19through the fuel nozzle 20 which, 
inturn,wasignited bytheignitermeans22. The burning 
of the mixture of air and waste products of combustion 
Creates a Secondary combustion Zone in which the Waste 
Broducts of combustion are further burned,with such 
burning resultingin an extremely high temperature atthe 
Secondary combustion Zone. As hereinbefore indicated, 
it is preferred that the fuel be continuously fedinto the 
fuel cup 19and be continuously burned,therebyinsuring 
anignitingfiame forthe mixture ofairandwasteproducts 
of combustion at alltimes. However,as has also been 
indicated,after the stack temperature at the secondary 
combustion zone has reached such a point that the air 
mixture wil be Self-ignited,the fuel feeding may be 
discontinued. 
The waste products of combustion rise upwardy from 

the Secondary combustion zone in the innerstack mem 
ber11 and are admixed with the airrising upwardly be 
tween the inner stack member 11 and the outer stack 
member 24. As the air passes upwardlyin the formed 
paSSageway between the inner stack member11 and the 
outer stack member 24,the air will be rapidly heated 
by the heat transfer relationship with the surface of the 
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inner stack member. Thus when the air mixes with the 
Waste products of combustion from the secondary com 
bustionzone atthe exitend oftheinnerstackmember11, 
the mixture efects a selfignition with a corresponding 
further burning of the remaining waste products of com 
bustion,and the products resultingtherefrom willrise up 
wardy and outwardlythrough the outerstack member24 
? into the atmosphere ina state whichis not objection 
able. - 

Upon completion ofthe burning ofthe refusein thefire 
burning apparatus 30,andif heatisstil desired,the fire 
box84ispositioned onthegrate 83andthe oilgasburner 
50 pushed through the openings51 and52into thefirebox 
84 and fired to provide the necessary heat. The heat 
produced from the burning of the gas oil will then pass 
upwardly in the Same manner as hereinbefore described 
with respect to the rubbish burning,and hotairis blown 
outwardy through the exchanger housing 60 to provide 
the desired heat,ff oi orgasis not to be employed to 
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provide the necessary heat,the heating unit 30 may be 
continuously orintermittently fed by coal orlike material 
with no firebox84 beingneeded. The adaptability of the 
heating unit 30 therefore enables the user to continuously 
have heat to heat any given area,as well as to provide 
means to dispose of rubbish,and also upon completion of 
the burning of the rubbish,to readily convert to conven 
tional fuel. When heatis not required,the heating unit 
30 may be merely used as an incinerator to burn refuse 
and the like. Under such circumstances it will be pre 
ferred to have the blower 72 remainatrest thereby direct 
ing the greater portion of the heat and Smoke upwardly 
forpassage ultimatelythrough the outerstackmember24. 
Regardess of the material burned or the fuelemployed, 
the waste products of combustion and the Subsequent 
burning thereofin two separate zones of combustion will 
bethe Same. - - 

No deScription has beengiven relative to the electrical 
controls forthe fuelfeeding means andthe like which wil 
be employed in the present invention. However,such 
elements are quite conventional and may be provided at 
any Suitable point onthe unitas desired. , 

Whiletheforegoingdescription ofthe unit,whichefects 
a Substantially complete and further burning ofthe waste 
products of combustion arisingfrom the fire burning unit, 
has been described with respect to a particular form of 
burningapparatus,itisto be clearly understood thatother 
fire burning apparatus may be employed equally as well 
as the preSent unit. For example,the hot water heating 
apparatus disclosed in my copending now abandoned ap 
plication Serial No.37,721,filed June 21,1960,may be 
provided with the unit,Similarly,the new and im 
provedincineratordisclosed and claimedin my copending 
application Serial No.76,670,filed December 19,1960 
now Patent No.3,190244,1ikewise maybe provided with 
the unit, - 
The unit has also been Shown herein in association 

with a heatexchangerunit. Whileitispreferredfroma 
general eficiency operation and for dual functionality to 
employ a heatexchanger with the unit,itis to be clearly 
understood that the unit consisting the presentinvention 
maybeemployedequallyaswell bymountingsame direct 
1y to the outlet end of the stove burner or other fire 
burning apparatus. .? 
While there have been described herein what are a 

present considered preferred embodiments of the inven 
tion,it will be obvious to those skilled in the art that 
modifications and changes may be made therein without 
departing from the essence of the invention. Itis there 
fore to be understood thatthe exemplary embodimentsare 
illustrative and not restrictive of the invention,the scope 
of which is defined in the appended claims,and that all 
modifications that come within the meaning and range 
of equivalency of the claims are intended to be included 
therein, - 

I claim: 
1. Apparatus for permitting the emission of waste 

products of combustion to the atmosphere in an unob 
jectionable state comprising;aninnerexhaustsmoke stack 
memberadapted to be connectedatoneendto afire burn 
ing apparatus,Said inner memberforming a continuous 
paSSageway throughoutits length forthe passing ofwaste 
products of combustion therethrough,air supply means 
Secured to Saidinner Stack memberadjacent the end to be 
connected to impart air thereinto,fuel dispensing means 
for imparting fuel into Said inner stack memberimme 
diately adjacent Said air supplymeans,ignition meansfor 
igniting Said fuel to efect an initial burning of the waste 
products of combustion in the end of said inner stack 
member to be connected; and an outer exhaust stack 
member secured to said inner stack member in circum 
ferentially Spaced,enveloping relationship,at least that 
portion of theinnerstack memberenveloped bysaid outer 
stack member being made ofa material having high heat 
conductivity,Said outer stackextending therearound with 
one end of Said outer stack being Spaced beyond said fuel 
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supply means and said air Supplymeans,and the opposite 
end of said outerstackmember being spaced well beyond 
the terminal free end of said innerstack member,Said 
circumferentially spaced relationship of said outer stack, 
memberto Saidinnerstack memberforminga continuous, 
elongated air passagewayin Substantially Sealed relation 
ship therebetween of substantial length along which air 
wil be drawn therethrough from the end of Said Outer 
stack memberadjacent said air Supply means and wilbe 
heatedin heatexchange relationship with Saidinner stack 
member,Said heated air mixing with the waste products 
of combustion emerging from the free end of Said inner 
stack memberto efect a self-ignition of Such formed 
mixture to further burn the waste products of combus 
tion within the outerstack member, 

2. Apparatusforpermittingthe emission ofwaste prod 
ucts of combustion to the atmosphere in an unobjection 
able State comprising;an inner exhaust Smoke Stack mem 
ber adapted to be connected at its lower end to a fire 
burning apparatus in substantially vertical relationship 
therewith,said inner member forming a continuous pas 
sageway throughout its length for the paSSing of Waste 
products of combustion therethrough, air Supply means 
Secured to saidinner Stack memberadjacentits lowerend 
thereoftoimpartairthereinto,means associated with said 
air Supply means for directing the flow of air within said 
inner stack means,fuel dispensing means for imparting 
fuelinto saidinnerstackmemberimmediately above Said 
air Supply means,ignition means forigniting Said fuel to 
efect an initial burning of the waste products of com 
bustion in the lower end of Said inner stack means;and 
an outer exhaust Stack member Secured to Saidinnerstack, 
member in circumferentially Spaced,enveloping relation 
ship,at least that portion of the inner Stack member 
enveloped by said outer stack member being made of a 
material having high heat conductivity,Said outer Stack 
extending upwardly therearound with the bottom end of 
said outer stack being spaced beyond Said fuei supply 
means and Said air supply means,and the upperend of 
Said outer stack being spaced well above the terminal 
upper end of Said inner Stack member,Said circumferen 
tialy Spaced relationship of said outer stack member to 
Said inner stack member forming a continuous,vertical 
air paSSageway therebetween in substantially Sealed rela 
tionship of Substantial length along which air will be 
drawn upwardlythrough the lowerend of Said outerstack 
member and will be heated in heat exchange relationship 
with Said innerstack member,Said heated air mixing with 
the waste products of combustion emerging from the 
Upper end of Said inner stack.member to efect a Self 
ignition of Such formed mixture to further burn the waste 
products of combustion within the outer stack member. 

3. Apparatusforpermittingthe emission ofwasteprod 
ucts of combustion to the atmosphere in an unobjection 
ablestate comprising;aninnerexhaustsmoke stackmem 
ber adapted to be connected at its lower end to a fire 
burning apparatus in substantially vertical relationship 
therewith,Said inner member forming a continuous pas 
Sageway throughout its length for the passing of waste 
products of combustion therethrough,air supply means 
Secured to said innner stack member adjacent its lower 
end thereof to impartair thereinto,fuel dispensing means 
forimpartingfuelinto saidinnerstack memberimmedi 
ately above said air supply means,fuel shield means as 
Sociated with Said fuel dispensing means withinsaid stack 
means,ignition means forigniting said fuel to efect an 
initial burning ofthe wasteproducts ofcombustioninthe 
Iower end of Said inner stack means;and an outer ex-? 
haust Stack member Secured to said innerstack member 
in circumferentialy spaced,enveloping relationship,at 
least that portion of the inner stack memberenveloped, 
by Said outer stack member being made of a material 
having high heat conductivity,said outerstack extending, 
upWardly therearound with the bottom end of said outer 
Stack being Spaced above Said fuel supply means and 
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said air supply means,and the upper end of said outer 
stack being spaced wellabove the terminal upperend of 
Said inner stack member,Said circumferentialy spaced 
relationship ofsaid outerstack membertosaidinnerstack 
member forming a continuous,vertical air passageway 
therebetween in substantially sealed relationship of Sub 
stantial length along which air will be drawn upwardly 
through the lower end of Said outer stack member and 
will be heated in heat exchange relationship with Said 
innerstack member,said heatedair mixingwith the waste 
products of combustion emerging.from the upper end of 
said inner stack member to efecta self-ignition of Such 
formed mixture to further burn the waste products of 
combustionwithinthe outerstackmember. 

4. Apparatusforpermittingtheemission ofwasteprod 
ucts of combustion to the atmosphere in an unobjection 
able state comprising;aninner exhaustsmoke stack mem 
ber adapted to be connected atits lower end to a fire 
burning apparatus in substantialy vertical relationship 
therewith,Said inner member forming a continuous pas 
Sageway throughout its length forthe passing of waste 
products of combustion therethrough,air supply means 
Secured to saidinnerstack memberadjacentits lowerend 
thereoftoimpartairthereinto,means associated withsaid 
air Supply means for directing the flow of air within Said 
inner stack means,fuel dispensing means forimparting 
fuelinto Saidinner stack memberimmediately above said 
air supply means,fuel shield means associated with said 
fuel dispensing means within said stack means,ignition 
means for igniting said fuel to efect an initial burning 
of the waste products of combustion in the lower end 
of Said inner stack means;and an outer.exhaust stack 
member Secured to said inner stack member in circum 
ferentialy spaced,enveloping relationship,at least that 
portion oftheinnerstackmemberenveloped bysaid outer 
stack member being made of a material having high heat 
conductivity,said outer stack extending upwardly there 
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around with the bottom end of said outer stack being 
spaced above said fuel supply means and said air sup 
Dly means,and the upper end of said outer stack being 
Spaced wel above the terminal upper end of saidinner 
Stack member,Said circumferentialyspaced relationship 
of Said outer Stack member to saidinner stack member 
forming a continuous,vertical air passageway therebe 
tween in substantialy sealed relationship of substantial 
length along which air will be drawn upwardly through 
the lower end of said outer stack member and will be 
heatedin heatexchange relationship withsaidinnerstack 
member,Said heated air mixing with the waste products 
of combustion emergingfrom the upperend ofsaidinner 
Stackmemberto efecta selfignitionofsuchformedmix 

40 

45 

18 
ture to further burn the waste products of combustion 
withinthe outerstack member. 

5. Apparatus forpermittingthe emission ofwasteprod 
ucts of combustion to the atmosphere in an unobjection 
able State comprising;aninnerexhaustsmoke stack mem 
ber adapted to be connected at its lower end to.a fire 
burning apparatus in substantially vertical relationship 
therewith,said inner member forming a continuous pas 
Sageway throughout its length for the passing of waste 
products of combustion therethrough,air supply means 
Secured to Said innner Stack member adjacent its lower 
end thereof to impartairthereinto,fuel dispensing means 
for impartingfuelinto saidinner stack memberimmedi 
ately above Said airsupply means,ignition meansforig 
niting Said fuel to efect an initial burning of the waste 
products of combustion in the lower end of said inner 
Stack means;and an outer exhaust stackmembersecured 
to Said inner stack member in circumferentially spaced, 
enveloping relationship,at least that portion of the inner 
Stack member enveloped bysaid outerstack member be 
ingmade ofa materialhavinghighheatconductivity,said 
outer Stackextending upwardly therearoundwith the bot 
tom end of Said outerstack beingspaced above said fuel 
Supply means and Said air supply means,and the upper 
end of Said outer stack being spaced wellabove the ter 
minal upperend ofsaidinnerstackmember,said circum 
ferentially spaced relationship of said outerstack mem 
berto Saidinner stack memberforminga continuous,un 
interrupted vertical air passageway therebetween in sub 
Stantialy Sealed relationship of substantial length along 
which air will be drawn upwardlythroughthelowerend 
of Said outer stack member and wil be heatedin heat 
exchange relationship with saidinnerstack member,said 
heated air mixing with the waste products ofcombüstion 
emergingfrom the upperend of saidinnerstack member 
to efect a Self-ignition ofsuch formed mixtureto further 
burn the waste products of combustion within the outer 
stack member. 
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