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The invention relates to improvements in liquid
fuel burners and more particularly to burners
of the so-called pot type adapted to burn fuel
oil.

It has been found that a large percentage of .

the troubles encountered in the operation of oil
burners of the above general character, and par-
ticularly the troubles which are sufficiently seri-
ous to require the attention of a serviceman, are
caused by insufficient draft. Most burners now
in use or on the market require a draft of 'from
.05 to .06 inch of water for operation, and some
burners produced in the past have been found
to operate satisfactorily only when a draft of at
least .08 inch of water is maintained. Pot type
oil burners are frequently bought and installed
by people who have neither the equipment nor
the knowledge necessary to determine the in-
tensity of the available draft. In any case it is
usually impractical to make changes in the flue
or chimney to increase the draft if it is found
to be inadequate. As a result, many pot type
burners are operated at very low efficiency, there-
by wasting fuel and correspondingly increasing
heating costs.

Wwith the above in view, the primary object of
the invention is to provide an improved pot type
oil burner which is capable of operating efficient-
ly with a draft of substantially lower intensity
than that heretofore required by burners of the
same general type.

A more specific object is to provide a pot type
oil burner adapted to operate cleanly and efli-
ciently with a draft of only .03 inch of water,

Another object is to provide novel means for
supporting the burner pot while affording an ef-

fectual inlet for the secondary air supply, and

for stabilizing the operation of the burner when
lighted in a flooded condition.

It is also an object of the invention to provide
a pot type oil burner having a novel baffle struc-
ture which, in cooperation with the burner pot,
effects a thorough and adequate mixing of the
air and oil vapors to insure a clean flame when
operated on either high or low fire levels, and
which permits the burner to be operated at a low
fire level without allowing the flame to drop to
the bottom of the burner pot or to produce a de-
posit of carbon or soot in the burner pot or heat-

ing chamber.
Other objects and advantages of the invention

will become apparent from the following detailed

description of the preferred embodiment illus-

trated in the accompanying drawings, in which:
Figure 1 is a vertical sectional view of a fuel

oil burner embodying the features of the inven- &5 ment of a sphere.

tion.

Fig. 2 is a transverse sectional view of the

~burner taken in a horizontal plane substantially
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on the line 2—2 of Fig. 1.
Fig. 3 is a perspective view of the baflle struc-

ture forming part of the burner.

Figs. 4 and 5 are fragmentary sectional views
showing the manner in which the burner pot is
spaced from and secured to the member by which
it is supported.

Fig. 6 is a fragmentary plan view of the por~
tion of the supporting member shown in Fig. 4.

While the invention is susceptible of various
modifications and alfernative constructions, we
have shown in the drawings and will herein de-
scribe in detail the preferred embodiment, but it
is to be understood that we do not thereby in-

tend to limit the invention to the specific form

disclosed, but intend to cover all modifications
and alternative constructions falling within the
spirit and scope of the invention as expressed
in the appended claims, |

Referring to the drawings, the fuel oil burner
selected to illustrate the invention comprises g
fuel receptacle or oil pot 10 adapted to be sup-
ported below an apertured partitioning member
i1 herein shown as a sheet metal panel, which
with a casing 12 defines the combustion chamber
C of a stove or furnace. In the exemplary em-
bodiment, the pot 10 is supported by the parti-
tioning member il and in depending relation
thereto. Fuel oil is supplied to the burner pot 10
through an inlet tube or pipe 13 opening into the
bottom of the pot and under control of su1table
valve means (not shown).

The burner pot 10 is preferably constructed in
the form of a sphere flattened at the poles simi-
lar to that shown in Patent No. 2,422,209 {0 H. M.
Reeves and L. F. Vixler, which has been found
to possess the desirable characteristics of provid-
ing efficient operation on widely varying fire levels
and of reducing flame pulsations to a minimum.
The functioning of the burner is further im-
proved by providing within the pot 10 a baflle
structure 14 of novel and advantageous construc-
tion which, in cooperation with suitably propor-
tioned and positioned air inlet openings, insures
proper mixing of the fuel vapors and primary air
and the delivery of the mixture to the combustion
zone of the burner for efficient operation at a low
drait level.

In the exemplary burner the oil pot. I0 is con-

structed in two sections, including a lower sec-

tion 19 and an upper section 16, each compris-
ing a sheet metal stamping in the form of a seg-
These sections are joined to-
gether in the medial plane of the o0il pot by an
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interlocking seam 17. As will be seen by refer-
ence to Fig. 1 of the drawings, the lower burner
section 15 Is formed with a flat bottom (8 suit-
ably dimensioned so as to spread the liquid fuel

over an area calculated to produce a clean stable

flame at the low fire level. The upper pot section
I8 is provided with an outlet opening 19 for the
fuel and air mixture generated in the pot 10. An
inwardly pressed bead 20 in the side wall of the
bottom section -I15 forms an annular ledge or
shoulder around the interior of the pot for sup-

10

porting the baffle structure 14. Each pot section

{s also formed with a plurality of vertically
spaced rows of holes 21, such holes constituting
inlet openings or ports for admitting primary air
to the pot {0.

Secondary alr is supplied to the burner through
& continuous annular port 22 encircling the open-
ing 19 in the pot (0. The port 22 in this in-
stance constitutes the outlet of a secondary air
passage 23 formed by the top section {6 of the
burner pot and the partitioning member {1. The
partitioning member is formed with an opening
24 slightly larger than the opening 19 and reg-
istering with it to form the mouth of the burner
which provides communication between the pot
and the combustion chamber C of the stove there-
by causing expansion of the gas and air mixture

at the point of introduction of secondary air.

An upstanding flange 25 of substantial height
surrounding the opening 24 prevents blowing or
lifting of the flame from the burner mouth and
eliminates the need for the usual fiame ring.

In order to maintain the width of the port 22
uniform around the entire burner mouth, the
pot 10 is secured to the supporting member and
spaced therefrom in a novel manner. For this
purpose a plurality of depending lugs 26 (Figs.
4-8) of uniform length are struck out from the
partitioning member around the opening 24 and
arranged for cooperation with a flattened wall
portion 21 formed around the top of the pot.
Securing elements 28, such as self tapping screws
inserted through the openings 29 left by the lugs
and screwed through registering holes in the poft,
rerve to draw the pot wall 21 into engagement
with the lugs and thus accurately space the pot

from the supporting member.
In accordance with the invention, the draft

requirements of the burner are reduced substan-

tially, as compared with burners heretofore avall-

able, by constructing and coordinating the vari-
ous elements of the burner so as to offer a mini-
mum-of resistance to the flow of air and oil vapors
from the pot 10 into the combustion chamber C.
This involves a number of structural features
each of which contributes to the attainment of
the desired result. Thus the mouth of the burn-
er as defined by the outlet opening 18 in the top
section 18 of the burner port and the opening
24 in the partitioning member Il is made rela-
tively large, preferably with a diameter of at least
sixty per cent. of the diameter of the spherical
portion of the pot. Further, the secondary air
inlet port 22 is so positioned and the mouth of
the burner is constructed so as to eliminate the
necessity for a flame ring, thus leaving the burn-
er mouth completely unobstructed for the free
flow of gaseous products therefrom. The propor-
tioning and positioning of the primary air ports
21 is also highly important. With respect to the
latter openings, it has been found that best re-
xults are obtained by providing relatively small
openings, but in substantially larger numbers
than is conventionally done, and by locaiing the

4

openings in rows extending around the burner pot
and spaced apart for efficient cooperation with
the baffle structure |4 in mixing the air and oil
vapors and dire-ting the flow of the mixture to

the burner mouth.
The baffle structure I4 (as shown in Fig. 3)

comprises a plurality of baffle elements or plates,
each in the form of a segment of an annulus

adapted to be assembled in vertically and hori-

zontally staggered relation around the side walls
of the burner pot 10. In the exemprlary burner
the baffle structure is arranged to provide dla-
metrically opposed baflle plates at three different

-~ levels, including two upper baflle plates 38 and 31,
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two intermediate baflle plates 32 and 33, and two
lower baflle plates 34 and 38.

- To facilitate assembly of the baflle structure
in the burner pot, the lower baflle plates are con-
structed in two sections 34*, 34b, 3%* and 3%* and
a section of each of the lower plates is formed
integrally with an adjacent intermediate baffle
plate. Thus the sections 342 and 3%* are joined
to the intermediate baflle plate 32 by legs 36 de-
pending from opposite ends thereof, the plate, the
legs and the sections being formed as a unit, pref-
erably from sheet metal. Sections 34F and 35°
are similarly formed as a unit with intermediate

. baffle plate 33 and are joined thereto by upright

portions herein shown as depending legs 31.
Upturned flanges 38 on the abutting edges of the
lower bafll= plate sections assist in maintaining
them in proper assembled relation in the burner
pot.

The upper baflle plates 30 and 31 are held in
assembled relationship with the companion bafile
plates and suitably spaced therefrom by inclined

legs 39 and 40 depending from opposite ends
thereof and adapted to rest on the lower balflle

plates 34 and 35. Preferably these legs are dis-
posed in planes generally radial with respect to
the burner pot and inclined downwardly and in-
wardly for interfitting relation with the legs 36
and 31 of the other bafle units which are simi-
larly inclined. Due to the inclination of the legs
of the bafile units, the uprer baflle units are in-
terlocked with the lower units and securely held
against inward displacement when the bafile
structure is assembled in the burner pot. A lo-
cating pin 41 rigidly secured to one of the inter-
mediate baflle plates, in this instance the plate
33, is adapted to project radially through an
aperture in the side wall of the burner pot to
insure accurate positioning of the baffle structure
in the pot. As herein shown, the locating aper-
ture for the pin #{ is located directly above and
in line with the pipe 3.

When assembled in the burner pot with the
flanges 38 of the end sections in abutting rela-
tion, the baffle members 32—35 form a continuous
annular wall disposed coaxially of the pot and
having alternate portions located in vertically
oftset planes. 'The upper baffle members 30, 31
are received in segmental pockets formed by the
upright portions or legs 36, 31 and the lower baffle
members 34 and 35 and thus securely retained
in place. The assembled baffle structure 1§ is
supported by the lower baffle plates 34 and 35
resting on the shoulder formed by the bead 20 in
the pot wall. The intermedijate and upper baflle
plates preferably have their outer edges formed
on radii somewhat shorter than the radius of the

pot 10 so as to provide passages between the baflle
plates and the pot walls. Lugs 42 projecting up-

g wardly from the legs 36, 37, 38 and 40 engage the
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- pot wa.lls fo hold the baffle plates in spaced rela-
tion thereto.

In the preferred form of the burner, the pri-
mary air ports are arranged in five circumferen-
tial rows so located with respect to the bafile
plates that through intermixing of fuel vapors
and primary air is insured. As shown in Fig. 1,
the three lower rows of ports are located respec-
tively below the three levels of the baffle struc-
ture t4. The two remaining rows of ports are

10

located in the upper section {6 of the oil pot ke- -

tween the top level of the baffle structure and
the outlet opening {9 of the pot. To promote
vaporization of the liquid fuel, the ports 21 of the
lower row are formed in the pressed in portion
of the pot wall constituting the bead 20. This
portion of the wall is inclined at an angle such
that the air entering through such openings is
directed inwardly and downwardly against the
pool of oil at the bottom of the pot. ANl of
the other primary air ports are directed toward
the center of the pot. Accordingly, as the fuel
vapor rises from the bottom of the pot, it is
pierced by the numerous jets entering through
the primary air ports which together with the
bafile structure {4 effect a thorough mixture of
the air and vapor. It will be understood that
sufficient ports are provided to admit air in the
correct proportion for efficient combustion. Due
to the generally spherical shape of the rot 10, the

air and vapor mixture is allowed to expand in

the the lower portion of the pot and then only
slichtly compressed in the upper portion of the
pot before it is discharged through the outiet
opening §9 for mixture with the secondary air.

As indicated heretofore, secondary air is sup-
plied through the passage 23 and circular port 22
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adiacent the outlet opening 19 in the top of the

pot {8. In order to insure intimate mixing of the
secondary air and fuel vapor and primary air
mixture without unduly increasing the resistance
offered to the flow of the mixture, the passage
23 is tapered slightly toward the port 22 and posi-
. tioned so that the secondary air stream is directed
somewhat upwardly and across the mouth of the
burner. To this end, the wall portion of the
burner pot adjacent the opening 19 is shaped to
provide an upwardly sloping surface 49 inclined
at an angle of approximately 40° to the horizon-
tal and terminating in a flat lip or flange 46 pro-
jecting slightly beyond the port 22. The wall
portion of the supporting member overlying the
inclined area of the pot wall is also shaped to
provide a sloping surface 41 inclined in this in-
stance at an angle of approximately 20° to the
horizontal. 'The inclined surfaces thus produce
g, gradual restriction of the passage 23 adjacent
its outlet port 22 and act to direct the stream
of secondary air against the rising fuel and air
mixture from the burner pot in a manner which
insures complete and efficient combustion with-
out formation of carbon or soct.

Tn the operation of the burner, liquid fuel such
as oil is delivered to the pot 10 by way of the
pipe 13 and spreads out in a shallow pool on
the bottom (8 of the pot. Primary air entering
through the lower row of openings 21 assists in
vaporizing the fuel and as the vapors rise thay
are intermixed with air entering through the
other openings in the pot wall. This mixture of
course passes over the bafle plates of the balfile
structure {4 and along the walls of the pot and
is discharged through the burner mouth into the
combustion chamber C of the stove in which the
burner is installed. Due to the large size of the

40

45

50

565

60

65

70

({

6

burner mouth and the absence of any restrictions

therein, relatively little resistance is offered to
the flow of the fuel mixture which receives its
supply of secondary air through the port 22 im-
mediately below the burner mouth. The flame is
therefore held close to the burner mouth and its
stability is enhanced by the relatively wide flange
25 encircling the mouth. Xt has been found that
this construction eliminates any need for the
usual fire ring so that the burner mouth may be
left entirely unobstructed. Thus, through the
cooperation of the' various features described
above the resistance to the flow of the fuel and
air mixture is reduced to a minimum so that the
burner is enabled to operate efficiently with a
draft of low intensity. Efficient use of fuel and
low heating costs are thus insured in the case
of burners installed by inexpert persons or in
heating systems having inadequate draft for con-
ventional burners.

The improved burner is simple in construction,

‘foolproof in operation and capable of being pro-

duced at relatively low cost. The use of a gen-
erally spherical burner pot in combination with
the novel bafle structure provides the advantages
of eflicient performance without pulsation or
flickering of the flame at all feeding rates be-
tween the highest and lowest for which the burner
is designed. 'The baffle is constructed from a plu-
rality of interfitting units each of a size capable

of being inserted through the mouth of the pot

and adapted for easy assembly therein, More-
over the baffle structure may be readily removed
from the pot for cleaning when required.

We claim as our invention:

1. In a liquid fuel burner, in combmatmn a
sheet metal burner pot of generally spherical
contour having an outlet opening at the top, a
sheet metal panel for supporting said pot in a.
stove casing, said panel having an opening
adapted to register with the outlet opening of
the pot, a plurality of depending lugs struck out
from said panel and engageable with the wall of
the pot to hold the pot in predetermined spaced
relation to the panel, fastening elements extend-
ing through the openings formed by striking out
said lugs and connecting said pot and said panel
sO as to maintain the pot wall in tight engage-
ment with said lugs, said panel and said pot form-
ing a secondary air inlet passage terminating in
a continuous port encircling the outlet opening
of the pot.

2. In a liquid fuel burner in combination, a
sheet metal burner pot of ‘generally spherical
contour having an outlet opening at the top, a
sheet metal panel for supporting said pot in a
casing, said panel having an opening adapted to
register with the outlet opening of the pot, a
plurality of depending lugs struck out from said
panel and engageable with the wall of the pot to
hold the pot in predetermined spaced relation
to the panel, and a plurality of fastening screws
extending through the openings In the panel
formed by striking out said lugs and threading
into the top wall of the pot so as to draw the
wall into engagement with the lugs.

3. A bafflle structure for liquid fuel burner
pots comprising a pair of sheet metal members

each having a segmental central section, seg-

mental end sections ofiset downwardly from the
plane of the central section and upright portions
connecting the end sections with opposite ends
of the central section, said members when as-
sembled within the pot with the ends of said end
sections in abutting relation forming a continu-
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ous annular wall disposed coaxially of the pot
and having alternate portions located in ver-
tically offset planes, the end sections of the two
members and the upright portions connecting
them with the respective central sections defin-

ing upwardly opening segmental pockets, and a

second pair of bafle members each comprising a

segmental section with depending legs at oppo-
site ends adapted to fit into one of said segmental
pockets and to rest on the end sections of the
first-mentioned members.

4 A baffle structure for liquid fuel burner pots
comprising a pair of sheet- metal members each
having a segmental central section and segmental
end sections connected with the central section
by depending legs, said members when assembled
with the ends of said end sections in abutting re-
lation forming a bafle ring with the portions
formed by said central sections disposed in one
plane and the portions formed by said end sec-
tions disposed in another plane paralle] to and
located below said one plane, the end sections of
the two members and the legs connecting them
with the respective central sections defining up-
wardly opening pockets with substantially flat
bottom walls and with side walls diverging gen-
erally upwardly and outwardly, and a second pair
of sheet metal members each comprising a seg-
mental section with depending legs at opposite
ends adapted to fit into one of said pockets and
to rest on the end sections of the first-men-
tioned members, said legs being disposed so as
to lie substantially flush against opposite walls
of the pocket whereby the second baffle member
is retained in fixed relation to the other baflle
members.

- 5. A sheet metal baflle structure for spherical
burner pots comprising, in combination, a pair of

complemental baffie units eack inciuding a com-
plete bafle plate and sections of two adjacent

- baflle plates, each of sald baflle plates being in the
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form of a segment of an annulus, relatively thin
fiat legs connecting opposite ends of said first-
mentioned bafile plate with the adjacent ends of
the respective plate sections, said legs being dis-
posed edgewise in planes directed generally radi-
ally with respect to the pot, and a second pair of
baflle units each including a baffle plate in the
form of a segment of an annulus and having rela-
tively thin flat depending legs at opposite ends
adapted to rest on the baflle plate sections of the
other units, sald legs being disposed edgewise in
sald radially directed planes and cooperating with
the legs of the other baffle units to maintain said
second baflle units in assembled relation there-
with.

HERBERT M. REEVES.

EARL D. HILLEBRAND.

JAMES E. NORTH.
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