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20,1950,now Patent No.2702.539,granted February 
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Thisinvention relatesto furnace constructions adapted 
to be inserted into a wal These furnaces belo*g to 
that general type known as hot-airfurnaces wherein air 
circulates over fues inside of which combustion gases 
pass Such furnaces are in one form so constructed 
that they may be inserted into a wal between studs and 
headersprovided toreceive thefurnace structure Usual 
1y a grille work is provided for circulation of air from 
the room around the fues and back to the room. Since 
circulationis thus a convection of the air.it may occur 
by thermosyphonic circulation whereby the heated air 
rises around the fues to be discharged through an upper 
grie into the room and the relatively cool air near the 
fioor of the room enters through a lowergrile due to 
the draft created bythe rising hot air around the fue, 

It will be seen that with a hot fue positioned inside 
a wall structure there is a fire hazard and therefore the 
authorities require that the wall portions adjacent the 
furnace show but a few degrees rise in temperature 
above room temperature In order to attain this re 
quirement elaborate bafie systems are built into such 
prior art furnaces to isolate the fue from the wals by 
means of stagnant layers ofinsulatng air. The Structure 
of the furnace is thus complicated and made more costly 
and also made bulky and requires larger openings. 

This is further complicated and aggravated by the 
fact that the invention obtained in such prior art fur 
naces depends entirely on the temperature to which the 
circulatingair is heated,and in order to obtain adequate 
heating thetemperature to which the fue is heated must 
be raised. Thisfurther complicates the bafing problem 
and tends to increase the furnace size. 

? have designed a furnace of the hot air type Which 
obviates these dificulties. Instead of relying on ther 
mosyphonic circulation of a relatively high temperature, 
iow velocity stream of heated air over the heated fue,f 
employ force draft circulation,Since the total heat 
transferred to the circulating airper unit of time is pro 
portional to the product of the mass of air circulated 
per unit of time and the temperature,I can transfer an 
equal or even greater amount of heat to the circulating 
air from the fue,which is maintained at a lower super 
ficial temperature,by increasing the rate of circulation 
of the air at a lower circulatingheated airtemperature. 
By employing the circulating air as a blanket between 
the fue and the wal,I simpify the bafie system and 
reducethenumberofbafieswhich Ineedand thusreduce 
the over-aldimensions ofthefurnace. 
I have founditadvantageoustovent the fue through 

which combustion gases pass to the discharge chimney 
by a vent into the room positioned near the top of 
the furnace This,as I have found,wil prevent any gust ofwind passing down thechimney from blowing 
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outthe gas flame. This,however,presents the problem 
that the circulating hot air which also discharges into 
the room wil by-pass into the fue through the vent, 
I have solved this problem by a unique and Suitable 
bafie system whichisolates the circulatingstream of hot 
air from the hot combustion gases and prevents the by 
passing of the circulating hot air into the flue, 

I have also solved the problem of interference with 
the operation of the burner in the combustion chamber 
and the draft in the fue cavity by the suction created 
by the intake of the blower and the pressure of the air 
discharged from the blower and circulated in heat ex 
change with the combustion flue gases,by enclosing 
the fue and combustion chamber so that the Said suc 
tion or discharge doesn't interfere with the said opera 
tion of the burner or circulation of the said combustion 
gasesin the fue? 
The efective isolation of the forced air circulation 

from the combustion chamber and combustion products 
fue permits of obtaining any desired air velocity and 
biowerintake suction without infuencing the character 
of the combustion orthe composition of the combustion 
products. When the air Stream in the hot air fue may 
be forced into the combustion chamber an excess of air 
may be foundin the combustion chamberto deleteriously 
afect the character of the combustion. In like manner, 
any suction on the combustion space or combustion 
products fue created either by the intake of the blower 
or bythe draft and the air stream in the hot air flue 
wil in time reduce the eficiency of the combustion and 
deleteriously afect the combustion process. 
Another feature of this invention is the protection of 

the encompassing wal,into which the furnace is set, 
from excessive temperature rise,I have provided for 
a protecting blanket of circuiating relatively cool ai? 
between the exterior furnace wall and the circumambient 
wall into which the furnace is set. I also provide a 
space for circulation of another blanket of insulating 
air between the exterior wall of the furnace and the 
circulating hot air fiue,and by these means efectively 
reduce the heat transfer from the furnace walls to the 
wall of the structure into which the furnace is set, 

These and other objects of my invention will be fur 
ther described in connection with the drawings. 

Fig. 1 is a front view of a furnace of my invention as 
instailedin a wall; 
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Fig?2is a section taken on line 2—2 of Fig,1; 
Fig.3 is a Section taken on line 3?3 of Fig.-2,with 

parts broken away for better ilustration of the parts; 
Fig,4is a Section taken on line 4?4 of Fig,3;? 
Fig.5isa Section taken online 5—5 of Fig.4; 
Fig 6is a section taken on ine 6—6 of Fig,5: 
Fig.7is aperspective view of the combustion chamber 

housing; 
Fig,8 isa perspective view of the combustion chamber 

coveremployed with the housingof Fig.7; , 
Fig.9isasectiontaken on ine9?9ofFig.2;? - 
Fig,10 is a Section taken on line 19?10 of Fig,2; 
Fig,10a is a Section taken on line ióa?19a of Fig.2; 
Fig.11 is a Section taken on line 1í??1 of Fig.2; 
Fig,12isa perspective view of a detail ofthe-fuegas 

discharge outlet; - 4 
Fig,13 is a perspective view of a detailof a bafe for 

thefue gas discharge outlet; - 
Fig,14is a Section taken on line14?14 of Fig 2; 
Fig,15is a Section taken on line 15??5 of Fig,2; 
Fig,16is a Sectiontaken online16—?6of Fig.2;and 
Fig,17is a section similar to Fig,5 butshowingad 

ditional details. - 
Thefurnaceisformed ofan outerframe1 madeupof 

a top header member 2 and Side members 3 which are 
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welded orotherwiseafxed to the header2. The header 
and side members are curled so as to present an arcuate 
and artistic exterior form. The vertical members 3 are 
curled to form an interior longitudinal flange 5 on the 
longitudinal edge of the curled vertical frame member. 
Vertically disposed channel members 6 are connected at 
their upper end to the header 2 and extend parallel to 
the verticaly disposed frame members 3 and spaced in 
wardly therefrom. - - 

An external channel member or casing7 depends from 
a horizontal bafie11 near the top of the furnace,The 
channe17is formed of a back 8 and side wals 9 which 
ft into the vertical channel members 6. A chimney 10 
ispositionedinasuitablyprovided holein the top2 The 
horizontal bafe 11 extends forwardlyfrom the chimney, 
parallelto the top 2 and spaced downwardy therefrom… 

Aninternalchannel member or casing12,formed of a 
back13,side walls14,and top 15 depends from the chim 
ney10 to which itis connected at the flanges 16 turned 
outwardlyfrom the side walls17 of the chimney 10(See 
Fig,12),The front longitudinal edges of the wals 14ft 
in the channel 6 inside of the frontedges of the wals 9 
of the exterior channel member 7. The lower ends of 
side walls14 ofthe channel member12 are Supported on 
brackets26 which extend downwardly to the fioor along 
the studs or side members 40a,to which they are con 
nected by screws 6",the lower extremities of the brackets 
resting on feet 6' positioned on the floor adjacent the 
Studs. 
The chimney 10 between the bafle 11 and the top 15 

has a combustiongas entrance 18 with a defiecting bafie 
19positioned at an acute angle to the top 11. Awedge 
shaped member20(see Figs.2 and13)is positioned on 
the top15inalignmentwith the chimney10to form a re 
striction in the throat of the chimney and to provide ad 
ditional bafing for the purposes described beloy,A 
spacer21 isprovided nearthe bottom of the back 8. 

Thereis thus created a Space 22 between the backwalls 
andaspace23 between the Side wals of the channelmem 
bers 7 and 12. 
At the bottom of the unit is positioned a blower or 

blowers28,suitablydriven by anelectric motor29. The 
discharge from the blowers terminate in nozzles30,which 
discharge into the space 30" below channel members 7 
and 12. The nozzles30are sopositioned that the major 
portion of the discharged air is directed to the space 
12° inside bafie 12 with only a minor portion directed 
into the space 7 between members 7 and 12. Nozzles 
30 can be positioned to vary the relative proportion of 
air discharged from the blowers into spaces 12" and 7". 
A combustion chamber 32 is positioned in the furnace 

justabove the blowers28. The chamber32iscompletely 
enclosed and is composed of a lower burner box31 and 
an upper chamber 33. Burner box or housing 31 has 
attached to the lower end thereof a case 34 which houses 
the burner mechanism,and a valve 35 is positioned in 
front of case 34 for adjusting the burner,The burner 
box 31(see Figs,7and 8)is a Substantially three sided 
housing having a bottom 36,Side walls 37,and a back 
wall 38,one of the side walls 37 having an elongated 
slot 37" therein. A burner 39 is positioned inside the 
burner box with inlet pipe 39"thereofextending through 
slot 37"and an aligned slot 37"formed in a plate 37a 
which is bolted to one Side 37 of the burner box to 
retainpipe39°in position. 
The burner box 31 is open in the front 40"and at the 

top thereof,and has horizontal flanges 41" extending 
longitudinally along the upperedges of the side walls 37. 
Connected,as by welding,to the back wall 38 of the 
burner boxis a vertical plate 38' havinginwardy curved 
opposite ends which are bent backto form verticalfanges 
38a,Said flanges extending outwardly beyond flanges 41° 
and normal to the plane thereof Avertical front plate 
42 mating with plate 38" and having inwardIy curved 
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4 
toplate 38"atthe fanges38a and42ato form a chamber 
425 in the burner box which houses the upperportion of 
burner39,The ears 40 of the burner are Supported in 
notches41 in the opposite sides ofplate 42 adjacent the 
flanges 42a thereof The flanges 38a and 42a are con 
nected to supporting plates40" in turn connected to the 
side walls 9 of channel7 for supporting the burner and 
burner box. 
A circular hole 42c is formed in plate 42 to provide 

access to the burnerpilot ight,and a cover 42d is posi 
tioned over a peripheral flange 42g formed about hole 
42c and is arranged to be swung or rotated away from 
the hole foraccessto the pilot. The cover 42d,when in 
position over hole 42c,is in tight frictional engagement 
with the outer edge of flange 42g and does not permit 
any substantial amount of air to pass through hole 42c 
into the chamber 42b,A cover member 42e is adapted 
to coverthe open portion of the top of the burner box31 
beyond fanges 41"thereof Supported in an outwardly 
flared lip 42fformedin the upper end ofplates 38°and 
42 of the burner box is an elliptically Shaped pipe 33 
forming the upper portion of the combustion chamber 
32 and communicating with chamber 42b. 
The fue member 42"is made up of an enlarged lower 

Section which fits over the combustion chamber with the 
side wals 45 of the fue and the back and front wals 44 
thereof restingin hooks 44"positioned along the edges of 
a rectangular flange 44' connected about the upper pe 
ripheralends ofpipe33. The flueis thusin communica 
tion with pipe 33 and is located and Supported on the 
combustion chamber so that no gas leakage can take 
place at the juncture of pipe 33 and flue 42",The upper 
horizontal section 46 of the fiue is constricted in length, 
but not in width,to form a fiue of trapezoidal vertical 
Section in whichispositioned a plurality of Spaced bafeS 
47 extending across the width of the fue,The top of 
the fue is covered by a cover 49 to which a nozzle 50 
is attached. The nozzle extends by a slidingft through 
a hole 53 in the top 15. 
An internal front plate 54 is positioned at the front 

of the furnace and connected at its ends to the channel 
members 6 and thus acts also as a croSS brace therefor. 
An external plate 54a is positioned in front of plate 
54 and is attached at itS ends to the frame member 3. 
The furnace is installed between the Studs 40a of a 

wall with a backwardly curled flange 56fiush against the 
members 56' disposed adjacent the outer faces of the 
studs,and the curled back flange 57 of the header 2 
against the wall 58. The furnace may be Secured to 
the studs by means of nails or Screws passed through the 
members 3 into the studs. The front grille is then in 
stalled. Thisgrile consists of a lower panel 59 carrying 
louvers 60positioned near the fioor adjacent the blowers 
23. A panel 61 carrying louvers 62 is positioned be 
tween the piate 54a and the bottom of the open end 40° 
of the burner box 3í. A third panel 63 carrying the 
louvers 64 fits on top of the panel 54a and underneath 
the header2. 

It will be observed that the external casing7 is spaced 
frcm the wallat the back by means of a spacer 65posi 
tioned at the upper end of the posterior surface of the 
back 8,and at the sides by the spacing provided by the 
relative position of the channel 6 and the frame mem 
bers. 
The air circulation by means of the blower discharges 

chiefy into the space between the flue and the interior 
casing 12 and circulates over the hot flue. It will be 
cbserved that the coldestair discharges adjacent the com 
bustion chamber and thus the members 7 and 12 and 
the Walls are shielded from the hot fame by a blanket of 
relatively cool movingair,Asthe heated air moves up 
Ward around the flue the temperature of the fiue gases 
drops. The temperature of the hot air in the space 
around the flue depends on the mass velocity of the air 

ends and vertical flanges42a connected thereto is bolted 75 movement,i,e.,the output of the fan Imaythustrans 



feralargequantity oftheB. t u.eontentofthe füegas 
to the movingair butmaintainthetemperature of the 
movingair relativelylow. 
Itis noted thata portionof the air discharged from 

the bloweris directedintothe'spaces 22and23 between 
theinteriorcasing12andtheexteriorcasing7,andsome 
of the airwillalsopassinto the spaces70and 71 between 
the member 7 and the wall 58 and wall members 40a. 
The airpassing upwardly in:spaces 22 and 23 is dis 
charged over theupperend ofthe interior casing12 and 
enters the Space betweenthehorizontal bafie 11 and the 
top 15 of member 12'(see Figs.10a and 12)to proceed 
mainlyinto thechimney10via the gasentrance 18. The 
airpassingupwardlyinspaces70and71 enters theupper 
space between the horizontal bafie 11 and the header 
2. The movement of the airthrough spaces 22 and 23, 
and through spaces 70 and 71 enables the temperature 
of the walls to be maintained substantiallyat orbut a 
few degrees above room temperature. 

It is aslo seen that air for combustion passesthrough 
1ouvers 62,into the open end 40' of the burner box31 
and upwardly therein through the chamber 425,and 
with the combustion products passes into pipe 33?and 
the fiue 42",Thus,the combustion air and combustion 
products are completely isolated from the air passing 
through grile 59 and the forced air circulation by the 
blowers,and it is possible to vary the air velocity and 
blower intake suction without afecting the nature of the 
combustion or of the combustion products,Hence,the 
air discharged from the blowers and moving upwardly 
about the flue does not interfere with the draft of air to 
the combustion chamber whichenters through the louvers 
62. 
The circulating hot air is defected by the top 15 

through the lower portion 64" of grille 64 below said 
top. This completes the circuit of the circulating air 
which is thus completely isolated from the combustion 
gas circuit. 
The combustion gases discharging from the nozzle 50 

above the top 15 are defiected by the bafie 19 and the 
wedge 20into the chimney 10,the draft being suficient 
to maintain a Suficiently lower pressure in the chimney 
than is preSent in the room,the blowers 28,being-posi 
tioned suficiently fardown from the louvers 64 to avoid 
any cycling of the combustiongases into the room during 
ordinary operations. However,if agust of wind creates 
a momentary pressure Wave down the chimney 10,it will? 
be discharged into the room through louvers 64 between 
the bafles 15 and 11 rather than down the relatively 
narrow constricted nozzle 50,and thus the burner flame 
is protected against a wind which may blow it out, 
By removing the backs 8 and 13.of channel members 

7and 12,and placing a Second combustion chamber and 
fue and grile cover on the opposite side of the nozzles 
38,the furnace may be employed as a double wall fur 
nace,the air thus circulating through the nozzles 30 and 
between the flues and out under tops such as 15 through 
each of the grilles in each side of the wall,with the air 
for.cooing the wals fowingin the spaces 23and in the 
spaces 71 between the exterior bafie and the wall mem 
bers,such air currents discharging into the spaces be 
tween top 15 and header 2 as described above, 

While I have described a particular embodiment of my 
invention for the purpose of illustration,it should be 
understood that various modifications and adaptations 
thereof may be made within the spirit of the invention as 
set forth in the appended claims. 

I claim: 
1. A combination wall and hot air furnace structure 

comprising an elongated combustion gas fiue extending 
through said furnace,a combustion chamber positioned 
near one end of Said furnace and connected to one end 
of Said combustion gas fiue,an air heating conduit posi 
tioned,in:said furnace and surrounding said combus 
tiongasiue and extendingtherealonginspaced relation 
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shiptosaidcombustiongas fue,saidairheatingconduit 
comprisingachannel memberhaving back and Sides and 
a frontwal1 member connected to the sides of thesaid 
channel,a second channel member positioned in said 
furnace and extending along Said first channel member, 
Said second channel member comprising a back and two 
Sides,said back and sides being positioned exteriorly of 
said airheating conduit and being spaced from the back 
and sides of the said air heating conduit,the space be 
tween said channel members defining a Second conduit, 
means formingan airoutlet from Said last-named con 
duit,meansforminganairinlet to said combustion cham 
ber positioned at one end of Said wall member adjacent 
said combustion chamber,means forming a heated air 
discharge outlet from said air heating conduit positioned 
near the other end of said wall member,a top to Said 
heatingconduitabove said heated air outlet,anair blower 
positioned near the bottom of said furnace,said air 
blower havingan intake and a discharge,means forming 
an air inlet in said furnace communicating with Said 
blower intake,means spacing and isolating Said last 
named air inlet from Said air inlet to Said combustion 
chamber,means defining a passage about Said Second 
channel member,means forming an air outlet from Said 
passage,Said blower discharge communicating with Said 
air heating conduit,said Second conduit,and Said pas 
sage,a flue gas discharge conduit connected to the other 
end of said flue and communicating with the Space above 
Said top,means forminga flue gas outlet for saidfiue gas 
discharge conduit and communicating with Said Space, 
and means forming a Second air outlet positioned above 
Saidtop and Said heated air outlet,said second air out 
1et being separate and isolated from Said heated air out 
let,said air outlets from Said passage and Said Second 
conduit communicating with Said fue gas outlet and 
Said Space and Said Second air outlet,and meansisolating 
Said blower discharge from Said combustion chamber. 

2. A hot air furnace adapted to be setin a wall,com 
prising means definingan airheatingchamber,Said means 
including a back and sides and a front wall member con 
nected to the Said sides,a combustion chamberpositioned 
near one end of Said furnace within Said air heating 
chamber,a combustion gas fue extending through Said 
air heating chamber,one end of Said fiue being connected 

5 to Said combustion chamber,Said combustion chamber 
being provided with means forming an air inlet,Said air 
inlet being positioned at one end of Said wal member 
adjacent Said combustion chamber,Said air heating 
chamber having means forming an air inlet,the walls of 
Said air heating chamber surrounding the wals of Said 
combustion gas flue and extending therealong in Spaced 
relation therefrom and having means forming a heated 
air outlet Spaced from Said heating chamber inlet and 
positioned near the other end of Said wal member,a 
top to Said heating chamber above Said last-named out 
let,a fue gas discharge conduit connected to the other 
end Cf Said fue and communicating with the space above 
said top,means forming a fiue gas outlet for Said con 
duit and communicating with Said Space,means forming 
a Second air outlet positioned above Said top and Said, 
heated air outlet,and communicating with Said space and 
said ?egas outlet,said second airoutlet being separate 
and isolated from Said heated air outlet,a blower near 
one end of Said furnace havingan intake and a discharge, 
means forming an airinlet in Said furnace in communi 
cation with the airintake to Said blower,means separat 
ing Said last-mentioned air inlet from said inlet to said 
combustion chamber,means about Said air heating cham 
berand forming an air passage externalyofsaid heating 
chamber adjacent the wals thereof,meansforming an air 
outlet from Said passage communicating with the Space 
above Said top and with Said fue gas outlet and said 
secondair outlet,said blower discharge communicating, 
with Saidair heating chamberand Said passage and being 
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directed toward saidair outlets,and meansisolating said 
blower discharge from Said combustion chamber. 

3. A hot air furnace adapted to be set in a wall com 
prising an elongated combustion gas flue extending 
through said furnace,a combustion chamber positioned 
near one end of Said furnace and connected to one end 
of said combustion gas fue,an air heating conduit posi 
tioned in said furnace and Surrounding Said combustion 
gas flue and extending therealong in Spaced relationship 
to Said combustion gas flue,Said air heating conduit 
comprisingback and sides and afront wal member con 
nected to the said sides,means forming a heated air dis 
charge outletfrom saidair heatingconduitnearone end 
of said air heating conduit,said combustion chamber 
having means forming an airinlet thereto,said airinlet 
being positioned at one end of said wall member adja 
cent Said combustion chamber and Said heated air outlet 
positioned near the other end of Said wal member,a 
top to Said heating conduitabove said last-named outlet, 
a fue gas discharge conduit connected to the other end 
of said flue and communicating with the space above Said 
top,means forming a fiue gas outlet forsaid fue gas 
discharge conduit and communicating with Said Space, 
and means forming a second air outlet positioned above 
Said top and Said heated air outlet,said Second air outlet 
communicating with Said space and said flue gas outlet, 
and being Separate and isolated from Said heated air out 
let,an air blower positioned near one end of Said fur 
nace,said air blower having an intake and a discharge, 
means forming an airinlet in said furnace communicat 
ing with said blowerintake,means spacing and isolating 
said last-named airinlet from Said air inlet to Said com 
bustion chamber,a Second conduit positioned about Said 
air heating conduit,and meansforming an airoutletfrom 
Said last-named conduit communicating with the Space 
above Said top and with Said flue gas outlet and Said Sec 
ond air outlet,said blower discharge communicating with 
Said air heating conduit and Said Second conduit and 
being directed toward Saidair OutletS. 

4. A hotairfurnace adapted to be Set in a wall com 
prising an elongated combustion gas fiue extending 
through Said furnace,a combustion chamber positioned 
near one end of Said furnace and connected to One end 
of Said combustion gas flue,an air heating conduit posi 
tioned in Said furnace and Surrounding Said combustion 
gas fiue and extending therealong in spaced relationship 
to Said combustiongas fue,saidair heating conduit com 
prising a channel member having back and Sides and a 
front wall member connected to the said sides,a Second 
channel member positioned in Said furnace and extend 
ing alongsaid first channel member,Said Second channel 
member comprising a back and two sides,Said back and 
sides being positioned exteriorly of said air heating con 
duit and being Spaced from the back and Sides of the 
Said air heating conduit,the Space between Said channel 
members defining a Second conduit,means forming a 
heated air discharge outletfrom Said air heating conduit 
near one end of Said air heating conduit?Said combustion 
chamber having means forming an airinlet thereto,Said 
airinlet beingpositioned at one end of said wal member 
adjacent Said combustion chamber and Said heated air 
outlet positioned nearthe otherend of Said wall member, 
a top to Said air heating conduit above Said last-named 
outlet,afuegas discharge conduit connected to the other 
end of Said fue and communicating with the space abcve 
Said top,means forming a fue gas otifiet for Said fue 
gas discharge conduit and communicating with Said space, 
and means forming a Second air outiet positioned above 
Said top and said heated air outlet,said Second air outiet 
communicating with Said Space and Said fue gas outlet, 
and being Separate andisolated from Said heated air out 
let,anair blowerpositioned near oneend of Said furnace, 
Said air blower having an intake and a discharge,means 
forming an airinlet in said furnace communicating with 
said blowerintake,means spacingandisolating Said last 
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8 
named air inlet from said air inlet to said combustion 
chamber,means forming an air outlet from Said second 
conduit communicating with the Space above Said top 
and with said fue gas outlet and said Second air outlet, 
Said blower discharge communicating with Said air heat 
ing conduit and said second conduit and being directed 
toward said airoutlets. 

5. A combination wall and hot air furnace Structure 
comprising an elongated combustion gas flue extending 
through Said furnace,a combustion chamber positioned 
near one end of Said furnace and connected to one end 
of Said combustion gas flue,an air heating conduit posi 
tioned in Said furnace and Surrounding Said combustion 
gas fue and extending therealong in spaced relationship 
to Said combustiongas fue,said air heating conduit com 
prising back and Sides and a front wall member con 
nected to the Said Sides,means forming a heated air dis 
charge outlet from Said air heating conduit near one end 
of Said air heating conduit,said combustion chamber 
having means forming an airinlet thereto,Said air inlet 
being positioned at one end of Said wall member adja 
cent Said combustion chamber and Said heated air outlet 
positioned near the other end of Said wall member,a top 
to said air heating conduit above Said last-named outlet, 
a flue gas discharge conduit connected to the other end 
of Said fue and communicating with the space above Said 
top,means forming a fluegas outletfor Said fue gas dis 
charge conduit and communicating with Said Space,and 
means forming a Second air outlet positioned above Said 
top and said heated air outlet,Said Second air outlet 
communicating with said space and said fiue gas outlet, 
and being Separate andisolated from said heated air out 
let,an air blower positioned near one end of Said furnace, 
Said air blower having an intake and a discharge,means 
forming an airinletin said furnace communicating with 
Said blowerintake,means Spacing andisolating Said last 
named air inlet from Said air inlet to Said combustion 
chamber,asecond conduitpositioned aboutsaid airheat 
ing conduit,means forming an air outlet from Said last 
named conduit communicating with the Space above Said 
top and with Said flue gas outlet and Said Second air out 
let,means defining a passage about Said Second conduit, 
and means forming an air outlet from Said paSSage,Said 
last named outlet communicating with Said Space and said 
Second air outlet,said blower dischafge communicating 
with Said air heating conduitand Said Second conduit and 
Said passage,and being directed toward Said air outlets. 
6,A combination wal and hot air furnace structure, 

comprising means defining an air heating chamber,a 
combustion chamber positioned near one end of Said fur 
nace within Said air heating chamber,a combustion gas 
fue extendingthrough Said air heating chamber,one end 
of Said fue being connected to Said combustion chamber, 
Said combustion chamber being provided with means 
forming an air inlet,Said air heating chamber haying 
means forming an airinlet,the wals of Said air heating 
chamber Surrounding the walls of Said combustion gas 
fue and extending therealong in spaced relation there 
from and having means forming a heated air outlet 
Spaced from Said heating chamber inlet,means forming 
a first passage extending outside and along the walls of 
Said air heating chamber,means forming a Second pas 
Sage Separate from and adjacent Said first passage,means 
defininga Space above andisolated from Said air heating 
chamber and Said heated air outlet,means forming an 
air outlet from Said space,the other end of Said fue 
communicating with Said space,means forming a fue 
gas outletfrom Said Space,means forming an outlet from 
each of Said paSSages to said Space,a blower near one 
end of said furnace having an intake and a discharge, 
Said blower discharge communicating with said air heat 
ing chamber and Said first and Second passages,means 
isolating Said blower discharge from Said combustion 
chamber,means forming an air inlet in Said furnace in 
communication with the air intake to Said blower,and 
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means separating Said last-mentioned air inlet from Said 
inlettosaid combustion chamber. 
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