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. , 6 Cla.lms
This invention relates generally to domestic

boilers and furnaces which are adapted for use

with fluid fuel burners and more particularly to
improvements in the construction of the combus-
tion chambers thereof for use with conventional
gun or pressure atomizing types of burners.

* The principal object of the invention ig to pro-
vide & combustion chamber construction which
will afford both a highly efficient combustion of
the liquid fuel and a highly efficient transfer of
heat to the heat-absorbing surfaces of the boiler
or furnace.

One of the principal features of the invention

-1s the construction of the combustion chamber,
which is preferably of relatively thin sheet metal,
as & substantially closed chamber to provide a
relatively conflned  space  in-which practically
complete combustion occurs before the combus-
tion gases escape through a relatively restricted
outlet into the combustion space or primary heat-
ing chamber of the boller or furnace with the
heat-absorbing walls thereof primarily heated di-
rectly by radiant hea.t from the combustion
chamber.

A further feature of the invention resides in .

a sheet metal target and baffle plate within the
combustion chamber which is located interme-
diate the ends of the combustion chamber be-
tween the burner nozzle and outlet opening from
the chamber and functions to promote complete
combustion by’ vaporization of unatomized fuel
and increased turbulence of the fuel mixture and
also restricts the free passage of flame and com-
bustion gases to the outlet opening to provide
‘practically  complete combustion within the
chamber and cause the flame and combustion
gases to contact all walls of the combustion cham-
ber to heat the same to maximum temperature
‘almost immediately when the burner is started.

Other objects and features.of the invention,
such as the location and mounting of the com-
bustion chamber in the boiler or furnace and the

novel arrangement, construction and combina-.

tion of parts together with the advantages there-
of, will be apparent from, or specifically pointed
out in the following description and accompany-
ing drawings in which:

Fig. 1 is a vertical sectional view, with parts
in elevation, of a furnace embodying my improved
combustion chamber.

Fig. 2 is a fragmentary enlarged transverse sec-
- tional view taken substantially on line 2—2 of
" Fig. 1

Fig. 3 is a fragmentary enlarged perspective
view of the burner end of the combustion cham-
ber of Fig. 1.
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Figs. ¢ and 5 are fragmentary enlarged sec-
tional views of the connection of the target or

"baffle plate to the combustion chamber taken re-

spectively on lines &4 and 5—F5 of Fig, 2.

Fig. 6 is a fragmentary vertical sectional view,
with parts in elevation, of & boller embodying a
modified form of combustion chamber.

Fig. 7 is an enlarged transverse sectional view
of the combustion chamber of Fig. 6 taken sub-
stantially on line 7-1 of Fig. 6.

Fig. 8 is a fragmentary enlarged vertical sec-
tional view simila? to Fig. 6 of a portion of the
combustion chamber and adjacent parts. ‘

Fig. 9 is a fragmentary vertical sectional view,
with parts in elevation, of a boiler of greater ca-
pacity than the boller of Fig. 6 with a further
modified form of combustion chamber, :

Fig. 10 is an enlarged transverse sectional vlew- )
of the combustion' chamber of Fig. 9 taken sub—

) stantially on line 10—10 of Fig. 9.

Referring first to the form of the invention 1+

lustrated in Figs. 1 to 4, there has been shown
rather diagrammatically in Fig. 1, a portion of

an air heating and conditioning unit such ag is
disclosed in my Patent No. 2,160,269, granted May
30, 1939, but it will be obvious that my improved
combustion chamber may be used with various
other types of air heating unlts or furnaces and
boilers.

For the purposes ‘of the present invention only
80 much of the air heating unit hag been shown

" as is necessary for an understanding thereof.
The combustion space or primary heating cham-
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ber of the furnace is formed by the sheet metal
combustion shell 2 which may be supported as
by spaced brackets 4 within a compartment ¢ in
spaced relation to the walls of such compart-
ment. The compartment 8 is provided adjacent
its lower end with gn air inlet opening 8 and ad-
Jacent its upper end with a hot air outlet open-
ing 10 which is adapted to be connected to the
usual air distributing ducts. It will be under-
stood that .the air inlet opening 8 may be asso-
ciated, if desired, with an air circulating blower
connected to return air ducts to provide for a

~ positive circulation of the air to be heated during

its passage through the compartment § by con- .
tact with both the heated walls of the shell 2
and the walls of such other flue passages as may
be provided between outlets such as {2 in the
shell 2 and the exhaust stack 14, :

One of the walls of the combustion shell 2 such
as the front wall 6, is provided with a relatIVely
large opening whic':h is adapted to be closed by the
cover or burner mounting plate 18 secured to the




2 ‘
" ghell as by bolts 20. The cover or plate 18 i3 pro-
vided with a suitable opening to receive the burner
.tube 22 of the oil burner .24 which may be lo-
cated within a compartment 26 and secured to
such plate 18 as by bolts 28. The oil burner 24
has not been shown in detail but it will be under-
stood that the same is generally of the pressure
.atomizing type in which liquid fluid is discharged
-under pressure through an atomizing nozzle in the
burner tube 22 and adapted to mix with air sup-
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plied ‘through such tube to form the combustible

mixture.

The fuel mixture issumg from the burner noz-
zle and tube 22 is projected into the sheet metal
combustion chamber indicated generally at 30 in
which practically complete combustion occurs be-
fore the combustion gases escape into the com-
bustion shell 2. This chamber 30 is made of rela-
tively thin sheet metal of such material as cer-
tain chrome steel alloys which have been found
to withstand the. high temperatures encountered

. and.attain 8 maximum temperature and become:

~ practically incandescent almost immediately upon
starting the burner to transmit radiant heat di-

" rectly to the walls of the combustion shell 2 from

- which the heat is efficiently absorbed by the air
being circulated over such shell.

The combustion chamber 30 shown in Figs. 1
to 4 may be readily constructed with substantially
conical end portions 32 and 34 which are welded
to an intermediate cylindrical portion 36. The
front end portion 32 is formed with a central
opening to receive and fit around the burner tube
22 and Is provided at this opening with spaced,
projecting tongues 38 which, as indicated in Fig.
3, are adapted to be bent outwardly and-clamped
with a suitable gasket 40 between the flange 42 on
the burner tube 22 and the mounting plate 18 as
shown in Fig. 1. The rear end portion 34 is closed
except for an outlet opening 44 adjacent the upper
portion  thereof through which the combustion
gases escape into the combustion shell 2.

A transverse, sheet metal target and baflie plate
46 is provided within the combustion chamber 30
intermediate the ends therecf but preferably

closer to the rear end than to the front end as.

shown in Fig. 1. This plate 46 is directly in the
path of the fuel mixture from the. burner and
substantially divides the combustion chamber in-
to two compartments which communicate through
the side spaces 48 and bottom space 50 provided
between plate 46 and the wall of the cylindrical
chamber portion 36. The plate 46 is also pref-
erably made of special heat-resisting chrome steel
- to withstand the intense heat to which the same

is subjected and to stiffen the plate against per-
manent distortion due to repeated expansion and
contraction on heating and cooling, it is pref-
erably formed with a plurality of corrugations
such as the circular corrugations shown in Figs.
1 and 2. The plate 46 may be secured within the
chamber portion 36 by means such as the spaced
upper angle members 52 and spaced lower angle
members 54 which are welded to both the cham-
ber portion and the plate. As shown in detail in
Figs. 4 and 5, the lower members 54 are pref-
erably formed on a larger radius than the upper
members 52 whereby such lower members can
more readily bend to some extent to provide, in
effect, a flexible connection for the plate 46 which
will permit the expansion and contraction there-
of without buckling such as might occur if the
plate. were rigidly fixed to the combustion cham-
ber.
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bustion chamber 30 is secured between the burner
and mounting plate 18 and the chamber is
adapted to be supported adjacent its rear end
within the shell 2 in spaced relation thereto as
by means of the transversely spaced angle
brackets 88. These brackets do not have to be
secured to both the chamber 30 and shell 2 but
may, for ease of assembly and to permit slight

relative: movement, be welded only to the shell 2. -

as shown in Fig. 2 or:welded only to the chamber
30 prior to installation thereof in the furnace.
The combustion chamber 30 and adjacent parts
of the burner 24, mounting plate I8 and shell 2
have been so constructed and arranged as to fa-
cilitate the assembly thereof. As will be apparent
from Fig. 1, the chamber 30 together with the
plate 46 if desired, the support brackets 56, may
be fabricated:and completely assembled as a unit.
Such unit would then be assembled with the
mounting plate I8 and the projecting tongues 38
bent outwardly and the burner 24 secured to the

. mounting plate 18 and this assembly then bolted

to the shell 2, 'To provide for the positioning of
the chamber 30 so that the outlet opening 44 will
be at the upper side thereof, the front. portion 32

- may be formed with a vertically extending lug 58

30
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which is adapted to fit within a longitudinal slot
60 in the mounting plate 8. -

As has been stated heretofore the chamber 30
provides a relatively . conflned space  in .which
practically complete combustion occurs before the
combustion gases or products of combustion
escape through the relatively restricted outlet 44
into the shell 2. However, it is preferable that
the relative dimensions of the chamber 30, the
location and dimensions of the target and baffle
plate 46, and the dimensions of the outlet 44 be
such that this'desirable result is attained without
any appreciable resistance to the escape of the
combustion gases or the development of any -ap-
preciable combustion pressure within the cham-
ber 30.

The plate 46 has been referred to as a target

" and baffle plate. As will be apparent, such plate
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~ is positioned, in part, directly in the path of the

fuel mixture from the burnér to function as a
target and not only thereby provide for increased
turbulence of the burning mixture but also attain
an extremely high temperature and completely
vaporize any unatomized oil from  the. burner
nozzle.. The plate 48 also functions-as a baffle
to prevent the burner flame from passing directly
to the outlet 44 and by thus increasing the length
of flame travel within the chamber 38, it tends
to retain the burner flame in the chamber 30 and
provide for substantially complete combustion of
the fuel mixture therein, " In actual practice it
has been found that very little, if any, flame ever
issues from the outlet 44 and the entire chamber
30 reaches a state.of incandescence and maximum
temperature and efficiency within a period of less

" than:two minutes from the time when the burner

85
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As noted hereabove, the front end of the com- 75

is started from a cold condition,

As has been mentioned, the combustion shell
2 'will, therefore, be primarily heated by direct
radiation from the chamber 30. The shell 2 is
also, of course, heated to some extent by the
combustlon gases escaping from the chamber 30
into the combustion space provided by the shell
2 and the heat of such exhausted combustion
gases may also be extracted by flue passages in
the heating compartment which are interposed
between the shell 2 and stack (4 as disclosed in
my Patent 2,160,269, heretofore mentioned or
in any conventional manner,
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Referring now to ‘the modified form of com-
bustion chamber of Figs. 6 to 8, there has been
ghown rather dlagrammiatically in Plg. 6 a por-
tion of a boller of the cast sectional type such

as s disclosed in my pending application, Serial
No, 295,893, filed September 21, 1939. This boiler

: construction consists: generally of the front in-
termediate, and rear hollow sections 62, 84 and
86, respectively, within the insulated casing .or
jacket 88 with such boiler sections so formed as
to provide & combustion space 70 which is sub-

10

stantially surrounded by - intercommunicating -

water spaces in the boiler sections.
combustion space 10, the boiler sections are so
formed as to provide vertically extending flue
spaces 12 between the sections for passage of
combustion gases from the combustion space to
the usual exhaust stack.

The combustion chamber of Figs. 6 to 8, indi-
cated generally at: 14, is constructed w1th the
substantially conical -end portions 16 and 18
welded to the intermediate cylindrical portion
80. The front end portion 16 is provided, as in
the form of Figs. 1 to 5, with a central opening
to receive and fit around the burner tube 82, with
tongues 84 clamped between- the burner tube
‘flange 86 and the burner mounting plate 88 to
which the burner is secured as by bolts 80, and
with the vertical positioning lug 82.

The front boiler section 62 is provided with the
relatively large opening 94 which is adapted to
be substantially closed by the burner mounting
plate 88 bolted to the front face of section 62.
‘The burner mounting plate 88 is spaced slightly
from the upper side of the burner tube 82 to
provide an arcuate opening 96 to admit air to
the combustion space and a baffle plate 98 is
secured as by bolts 100 to plate 88 and interposed
between the combustion chamher 74 and the
plate 88 to prevent excessive heat radiation to
the latter. This bafle plate 98 is spaced as shown
at 102 from the burner mounting plate 88 sub-

stantially throughout its circumference by sev-.
eral spacing ribs such as 104 whereby a small .

amount.of air will be drawn into the combustion
space through the opening 96 and through the
space between the baffle plate and burner mount-
ing plate to prevent the transmission of excessive
heat to the mounting plate.

The rear end portion 18 of combustion cha.m-

Above ‘the.
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ber 14 is elongated vertically in: generally el- -

liptical form so that the same extends above
the top of the cylindrical portion 80 as shown
- in Figs. 6 and 7. To prevent the direct exhaust
of combustion gases from the combustion cham-
ber to the closely adjacent water containing
space of the rear boiler section 66 such as might
" cause excessive sooting, the rear end portion 18
is not provided with an exhaust opening such
as in the form of Figs. 1 to 5 but the combustion

gases escape only through the opening formed

by the space between the rear portion 78 and
cylindrical portion 80 and are directed forward-
ly by the conical form of the rear portion to
thereby equalize to a substantial degree the up-
ward flow of such combustion gases between the
several vertically extending flue spaces between
the adjacent boiler sections above the combus-
tion space.

The combustion chamber T4 may rest directly
on the bottom of the boiler with a bracket 106
welded to the top of the rear chamber portion
18 and welded or clamped by any suitable means
to the rear boiler section 66 to prevent exces-
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sive warplng and space this portlon from the
boller.

In the combustion chamber construction of

Pigs. 6 to 8, a combined target and baffie plate
108 is provided of substantially the same form

"and for the same purposes as the plate 48 in

Figs. 1 to 5. The plate 108 is, however,: shown
as inclined to some extent because of the limlted
space available to position the,poz;tlon thereot
which is-directly in line with the oil burner
nozzle and burner tube 82 at such minimum
distance therefrom as has been found to be most
satisfactory, 'This plate (08 is corrugated sim-
ilar to plate: 46 but is so formed, as shown par-
ticularly in Fig. 7, as to~ provide only 8 lower
space indicated at 110 between the plate and
combustion chamber, ; :
The plate 108 is also secured to the combus-
tion chamber in .a slightly dlﬁerent ‘manner
than the plate 46 in the form of Figs. 1 to" 5.
Adjacent only the upper part of the ‘plate -108,
angle members (12 are secured as by welding

"to both the plate ‘and combustion c¢hamber and

a cross brace 114 is provided with' its, bent ends
welded to the chamber and welded only closely
adjacent its ends to the plate 108 so as to permit
the expansion and contraction of the center and
lower edge of the plate on changes of tempera--
ture.

Referring now to Figs. 9 and 10 which show
a further modification of the combustion' cham-
ber for a boiler of greater capacity ‘than the
boiler of Fig. 6, it will be noted that the boiler
construction, ' insofar. as 'is’ merely  generally
shown, is the same as that of Fig. 6 heretofore :
described except that a second  intermediate
boller section has been provided. The front end’
portion of the combustion chamber 116 of Figs.
9 and 10 and the connection of the same to the
burner mounting plate are also the same as in
the form of Figs. 6 to 8, and to avoid repetition,
the same reference numerals have been applied
to all those parts in Figs. 9 and 10 which cor-
respond to similar parts in Figs. 6 to 8 which
have been heretofore fully described. _

To provide for the proper distribution and sub-
stantial equalization of the flow of combustion
gases from the combustion chamber (18 to the -
flue spaces between the several boiler sections
shown in Fig. 9, the intermediate cylindrical:
portion {18 of chamber 16 is.slightly longer
than the corresponding portion of the chamber
for the boiler of Fig, 6, and the rear end portion
120 is not only extended -above the intermediate -
portion to provide an exhaust opening to direct

.combustion gases forwardly over the chamber as

in the form of Figs..6 to 8 but is. further pro-
vided with the additional exhaust opening 122
adjacent the upper end thereof to permit some
of the combustion gases to escape rearwardly
and upwardly. °

The combined target and baffle plate 124 is ge-
cured to the combustion chamber {6 in the
same manner as heretofore described with ref-
erence to plate 108 of Figs. 6 to 8, but as shown

particularly in Fig. 10, this plate (24 is provided -

with spiral corrugations which provide slightly
less resistance to expansion and contraction than- "
the circular, concentric corrugations in the prior
forms. It will of course be understood that

spiral corrugations could be used, if desired, in
the forms of Figs. 1 to 8.

.- It will be apparent that many changes and
modifications may be made in the detailed con-
struction and arrangement of parts within the
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. -scope of my Invention and that many advan-
tages of the several novel ‘feat,ures thereof in
. addition to those mentioned herein will be ob-
vious to those skilled in the art,

_Iclaim: ’ ' : .

.1, In-a heating apparatus, a heat exchange unit
having walls defining a hollow combustion space,
a combustion chamber within said space in spaced
relation to the wallg thereof, said chamber having
an inlet opening adjacent the front end thereof,
a liquid fuel burner associated with said inlet

2,830,371

secured to one of said walls; & combustion cham-
ber having an inlet opening for said burner, and
means for securing said chamber in said com-
bustion space including means on said chamber
adapted to be clamped between sald burner and
sald mounting plate, . , |

4. In a heating apparatus, a heat exchange unit

_ having walls defining a hollow combustion space,

10

opening to project a fuel mixture through said

‘opening into said chamber, and said chamber
having an outlet opening adjacent the rear end
thereof with the portion of said chamber adjacent
sald outlet opening so formed as to direct the
combustion gases upwardly and forwardly over
said chamber into said space. .

2. In a heating apparatus, a heat exchange unit

having walls defining a hollow combustion space,

a combustion chamber within said space having
“an inlet opening adjacent the front end thereof,
‘8 liquid fuel burner associated with said -inlet

opening to project a fuel mixture through said

opening into said chiamber, said chamber having
an outlet opening adjacent the upper portion of
" the rear end thereof to permit the escape of com-
bustion gases rearwardly and upwardly into said
combustion space, and said chamber having a

second  outlet opening adjacent the rear end.:

thereof with the portion of said chamber adja-
cent said second outlet opening so formed as to
direct a portion of the combustion gases upwardly
and forwardly over said chamber into said space.

3. Ina heating apparatus, a heat exchange unit
having walls defining a hollow combustion space,
a Hquid fuel burner, a bumer mounting plate
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& liquid fuel burner, a burner mounting plate, a
combustion chamber. within said space having an
inlet opening adjacent its front end, said burner
being assoclated with said inlet opening to project
a fuel mixture through said opening into said
chamber and a baffle plate-interposed between
the front end of said combustion chamber and
said burner mounting plate to prevent excessive
heat radiation to the latter from said chamber.

‘5. The combination set forth in claim 4, in
which said baffle plate is spaced from sald: burner
mounting plate. and means is provided for the
admission of air from outside of said combustion
space between said plates. .

6. In a heating apparatus, & heat exchange unit
having walls defining a hollow combustion space,

5 & sheet metal combustion .chamber within said

space in spaced relation to the walls thereof, said
chamber having & fuel inlet adjacent one end-and
an outlet adjacent the opposite end thereof open-
Ing into said space, a liquid fuel burner asso-
clated with said inlet to project & fuel mixture

—across said chamber, and a sheet metal baflle in

said combustion chamber extending across the
line of projection of the fuel mixture to deflect
the flow thereof between said inlet and said out-
let and to prevent the passage of unburned liquid
to said combustion space. . .

- EARL W, JOROLEMON,




