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Appllca.tmn January 26, 1946; Serial No 643 503
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8 Claims.

1

The present invention relates to_.. hot air; |

furnaces, and is more particularly directed to-
ward forced circulation het air furnaces employ-
ing burners, whieh may be pot-type vaporizing
burners or gas burners.

- The present invention contemplates hot air
heating furnaces of the above type in which the
blower employed for produeing forced air circula-
tion causes fresh air to enter into an air chest

below a combustion drum, this air chest being 1}

partly occupied by the burner. Air for com-
bustion is supplied by a suitable blower or duct
independent of the forced air circulation blower.
According to the present invention the fresh air
passes from the air chest up through an air space
hetween the combustion drum and an outer hous-
ing and up through tubes which pass through the
combustion drum. The outside of the drum and
the inside of the tubes in the regions where the
heat from the burner is concentrated on to them
are provided with fins to facilitate the rapid
transfer of heat to the fresh air and avoid over~
heating. The loeation of these fins depends upon
the type of burner employed. The combustion
drum has a lower combustion space and an upper
flue gas cireulating space leading to a stack with
bafile means arranged between the combustion
space and stack so as to promote turbulence and
circulation of the gases to cool them to a low
stack temperature.
- Other and further objects will heremafter ap-
pear as the description proceeds.

The accompanying drawings show, for pur-
poses of illustrating the present invention, two

embodiments in which the invention may take :

form, it being understood that the drawings are
Hlustrative of the mventlon rather than 11m1t1ng
the same. -

In these drawings: -

Figure 1 is a vertical sectional view on the lme
I—1 of Figure 3 showing a hot air furnace
adapted for operation. by a forced draft pot-type
burner with flame spreader; -

- Pigure 2 is a fragmentary horizontal sectmna,l
view on the line 2—2 of Figure 1;

- Figure 3 is a horizontal sectmnal wew on the
line 3—3 of Figure 1: |

Figure 4 is a view similar to Figure 1 of
furnace adapted for operation by a natural dr&ft
oil burner or gas burner:

- Figure 5 is g cross-sectmn on line 5—5% ef:
Figure 4: and

F1gure 6 is a diagrammatic side elevatlonal view
of a .complete hot air furnace.

- The present invention: contemplates fumaces

o
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- mental outer housing (1 having an air

9

. Qf the type sultable for central hea,tmg pla,nts in

a. comparatively small house, that is to 52y, one
which can be heated by a burner having an input
of Irom 50,000 to 100;000-B. t. u. per hour.

As the parts may be made smaller than the
inore common forced circulation hot air furnaces
employed for larger outputs, a blower may be
placed at the hbottom of the wunit, the burner
abhove the blower the combustion. drum and air

. passages. above the burner and yet the entire

structure be capable of being installed in the
spaces ordinarily available for furnaces.

In Figures 1 and. 6 the blower is indicated at
10 as being at the bottom of g more or less orna-
filter
inlet {2 near the bottom. -The blower 10 dis-
charges air through a central opening 12 in g
plate 13 suitably supported at the desired dis-
tance above the. floor. This plate is secured to
the bofttom of a generally cylindrical outer drum
or housing 14 of sufficient, height fo provide an
air chest 15 and combustion drum generally indi-
cated at 16. The combustion drum has an outer
cylindrical wall 17, a bottam plate 18, a top plate
9 and an intermediate plate 20. The wall i3
at the bottom of the air chest supports the air
supply duct 21, hlower 22 and pot-type burner
23. This burner extends up through the central
obening 24 in the bottom wall of the combustion
drum. The bhurner is supplied by fuel through 2
bipe 25 and conirols, not shown, and is adapted
to discharge flame under a flame spreader indi-
cated at 26. This flame Spreader 1s so disposed
as to cause a wide spreading of the flame, for
purnoses to he referred. to later.

The plates or walls {8, 19 and 208 are promded
Wlth. aligned apertures adapted to receive vertical
tubes 21. ‘These tubes are open at the hottom and
top and are adapted to conduct air from the air
chest 15 to the dome space indicated at 28 above
the upper plate 19 of the combustion drum. The
lower portions of the. tubes 21 are provided with
sheet metal fins 2% and the outSIde of the lower
portion of the combustion drum wall (7T is also
provided with fins 30. These fins may be made
out of U-shaped strips of sheet metal and welded |
to the tubes 27 and drum wall 17.

‘The plate 20 has a central opening 31 adapted
to reeeive a bafie in the form of tube 32 which
has a vertical slot or opening 33, so that the
prodicts of combustion from the combustion
chamber below plate 20 can be discharged into
the flue gas c:u:culatmg chamber between the
plates 19 and 20.. A smoke pipe 34 extends
through the upper pa,rt af the combustion drum
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and outer wall 14, This smoke pipe is on the side
of the structure opposite the opening 33. A tube
35 extends through the front of the combustion
drum and oufter wall 14 and is closed by a door
36 so as to provide an accessible inspection open-
ing.

The heat produced by a bm ner having an input
of 84,000 B. t. u. per hour can be very efficiently
transferred to the hot air for house heating in
a structure having an outside diameter of ap-
proximately 24’ and of an over all height of
approximately 54’’. The combustion drum is SO
small and its outside walls and the tubes are so
close to the burner that flame actually plays on
the lower portion of the tubes 2T and the lower
portions of the walls of the combustion drum

and the purpose of the fins 29 and 30 is to take
the heat away from these walls, transfer it to

the stream of air so rapidly that $he metal is not
operated at too high a temperature. It can be
kept at a low enough temperature so as to avoid
visible hot spots-and deterioration from over-
heating. In a structure such as described the
drum may, for example, have a diameter of
about 18’ and the difference between the walls
{4 and 17 be about 1'’. With the construction
above described, the heated air can be delivered
into the dome above the combustion drum at a
proper temperature for house heafing and the
air coming through the tubes and up through the
space between the combustion drum and the outer
housing will have substantially the same tem-
perature. The heat transfer is highly efficient.
In the form shown in Figures 4 and 5, the
blower [0 discharges air into an air chest 40 simi-
lar to the air chest {5. The combustion drum 41
has a bottom plate 42, top plate 43, intermediaie
plate 44 and tubes 45, generally similar to those
above described. This furnace is adapted to be

fired by a natural draft, pot-type burner 46 or a

gas burner. These types of burner produce tall
comparatively narrow flames as indicated in the
drawing. Such flames, instead of spreading out
as the flame illustrated in Figure 1, reach up
toward the intermediate plate 44 where the com-
bustion gases are diverted as indicated by the ar-
rows &7 to pass into ftubes 48 extending upwardly
from the intermediate plate 44 and surrounding
the upper portions of the fresh air tubes 45. The
combustion gases are discharged from the tubes
A8 into the recirculation space 49 between plates
A3 and 44 where the gases are further cooled be-
fore they are discharged into the stack 50. As
the hot combustion gases are spread by the plate
A4 they are broueht against the upper portions
of the tubes 45 in the lower combustion space and
against the upper outer parts of the combustion
drum walls below the plate 44. These portions
of the tubes 25 and outer drum walls carry fins
5l and 92 as indicated in the drawings. These
fins function similarly to the fins above deseribed
so as o effect o rapid transfer of heat to the fresh
2ir in the regions where the heat from the burner
is concentrated on to them. The combustion
gases passing up through the space between the
tubes 45 and 48 are rapidly cooled in this passage
and as they circulate about in the recirculation
space, keep the central portmn of the plate 44
from overheating.

The sizes furnished a,bove are by way of ex-
ample. With change of input the diameters of
the parts will be altered. The forced draft type
of burner with spreader is better adapted for the
larger outputs in the range given than the natural
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4
draft type of burner, for the long flame of the
latter would require too tall a furnace.

Since it is obvious that the invention may be
embodied in other forms and constructions within
the scope of the claims, I wish it to be understood
that the particular forms shown are but a few
of these forms, and various meodifications and
changes being possible, I do not otherwise limit
myself in any way with respect thereto.

What is claimed is:

1. A hot air furnace comprising a combustion
drum having a vertical c¢ylindrical outer wall,
a. top wall having a plurality of openings near
is periphery, a bottom wall having similarly
spaced and aligned openings and a central open-
ing. an intermediate wall having near its periph-

ery similarly spaced and aligned openings and a

central opening, the intermediatewall being closer
to the top wall than the bottom wall, vertical air
tubes extending through the aligned openings in
the top, bottom and intermediate walls, a, tubeex-
tending from the centrsl opening in the interme-
diate plate to the top plate and having a lateral
discharge slot, a smoke pipe extendmg out of the
drum wall between the upper and intermediate
plates and on the side opposite the slot, an outer
drum concentric Wlth the combustion drum to

provide an outer air passage the outer drum ex-

tending below the combustion drum to provide an
air chest, means including a blower for supplying
fresh air to the air chest and forcing air through
the air tubes and the space between the drums,
and a forced draft fuel burner in the central
opening in the lower wall of the drum and having
5 spreader to spread flame against the lower por-
tions of the air tubes and combustion drum walls,
the lower portions of said air tubes and of the
walls of said combustion drum carrymg vertical
fins in the path of the fresh alr for facﬂﬂ:&tmg
transfer of heat to the fresh air. *

2. A hot air furnace as claimed in claim 1,
wherein the air chest has a botiom wall with a
central opening and the fresh air blower is car-
ried below this bottom wall and dlscharges air
through the opening.

3. A hot air furnace comprising a vertical cy-
lindrieal housing having a bottom plate provided
with a central opening, means including a blower
discharging air upwardly through said opening,
a combustion drum of smaller diameter than the
housing and having a bottom plate spaced ahove
the first mentioned bottom plate to form an air
chest to receive the air discharged by the blower,
an upper plate and an inftermediate plate, all
three of the plates of said cambustmn drum being
provided with ahgned opemngs air tubes ex-
tending through said openings to admit air from
the air chest and discharge it above the com-
bustion drum, the bottom plate of the combustion

60 drum having a central opening, a fuel burner

10
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mounted in sald central opening and discharg-
ing flame and combustmn products into the lower
zone of the combu_stmn drum, said burner in-
cluding means to direct flame against the tubes
and drum wall, the mtermedlate plate having g
central opening, a pipe extending from the open-
ing in the intermediate plate to the upper plate
and having a laterally opening slot to discharge
the gases laterally for circulation in the space
above the intermediate plate, and a smoke pipe
opening into the space between the upper and
intermediate plates and located on the side op-~
posite the slot.

4. A hot air furnace comprising an upwardly
opening, outer, vertical housing closed at the
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bottom except for a fresh air inlet opening, blower

means for forcing fresh air into the housing

through said opening, a combustion drum having
its side wall spaced from the housing and a bot-
tom plate above the closed bottom of the hous-
Ing to form an air chest, the bottom plate of the
combustion drum having g central opening, a
fuel burner mounted in said central opening and
discharging products of combustion into the
drum, the drum having a top plate below the top
of the housing, and infermediate plate and verti-
cal tubes extending through the three plates to
conduct fresh air from the air chest up through
the drum and discharge it into the housing
above the drum, the intermediate plate dividing
the drum into a lower relatively deep space for
combustion and an upper relatively shallow
space for circulating combustion gases, the inter-
mediate plate being apertured to allow products
of combustion to pass from the combustion space
to the circulation space, a smoke pipe extending
through the outer housing and combustion drum
wall above the intermediate plate, baflle means
in the path of the products of combustion be-

tween the combustion space and the smoke pipe, .

flame diverting means to direct flame onto the
tubes and the combustion drum wall, and cooling
fins in the tubes and on the outside of the drum
wall in the zone reached by the flame and adapt-
ed to rapidly transfer heat to the fresh air pass-
ing the same.

9. A hot air furnace as claimed in claim 4,

wherein the flame directing means is in the form

of burner carried flame spreader which causes
the flame to impinge on the lower portions of
the tubes and drum wall. |

6. A hot air furnace as claimed in claim 4,
wherein the flame directing means is in the form.
of burner carried flame spreader which causes
the flame to impinge on the lower portions of the
tubes and drum wall, the intermediate plate is
centrally apertured for said products of combus-
tion, and the baflle means is in the form of a tube
extending from the top wall to the intermediate
wall and having an opening in the side opposite
the smoke pipe.

7. A hot air furnace gas claimed in claim 4,
wherein the central portion of the intermediate
plate is closed, the burner delivers an upright
flame which reaches the intermediate plate to
be spread thereby so as to impinge on the tubes
and drum wall adjacent the intermediate plate,
the apertures for combustion gases are about
each fresh air tube, and wherein the bafile means
includes tubes spaced from the fresh air tubes

and extending from the intermediate plate part
way to the upper plate. o
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8. In a heating furnace, the combination with
a housing having a side wall and a bottom wall
having a central opening, means to support the
housing with the bottom wall above the floor,
fresh air blower means below the bottom wall and
having its discharge outlet extending to the open-
Ing in the bottom wall, a coaxial combustiondrum -
of smaller diameter than the housing wall to pro-

- vide an air space about the periphery of the drum.,

the top of the drum being at substantially thelev-
el of the top of the housing wall, the bottom of the
drum being spaced above the bottom of the hous-

ing to form an air chest and having a central
opening, a fuel burher received in the opening

in the bottom wall of the drum, the fuel burner
having means to deflect the flame toward the
lower part of the drum wall and an air supply
duct extending laterally of the air chest, forced
draft producing means including a blower con-
nected to the supply duct, the combustion drum
having an intermediate wall which divides it in-
to a lower combustion chamber and an upper
fiue gas circulation chamber, the intermediate
wall having a central opening, a laterally open-
ing tube between the top wall and the inter-
mediate wall to receive products of combustion
through the opening in the intermediate wall
and discharge the same laterally into the circu-
lation chamber, a smoke pipe extending through
the wall of the combustion drum and the outer
wall and disposed on the side of the tube op-
posite the lateral opening, fresh air tubes ex-
tending upwardly through the bottom, inter-
mediate and top walls of the combustion drum,
vertical fins inside the lower portions of the ver-
tical tubes, and vertical fins carried by the lower

- outer portions of the combustion drum wall.
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