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Joseph T. Woorheis, Los Angeles, Calif. 
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6 Claims. (CI. 158-1.5) 
This invention relates to an oil and gas burner, 

and particularly relates to a burner of the com 
bination type. 

In the operation' of various furnaces, stills and 
other apparatus requiring intense heat, it has re 
cently become common practice to provide burn 
ers which may simultaneously or separately en 
ploy liquid and gaseous fuel, and the combustion 
of which is supported by a supply of air which 
may have previously attained a relatively high 
degree of temperature. 
Due to the fact that the air and fuels must be 

properly mixed for efficient combustion it is 
necessary to design a burner especially adapted 
to solve these problems, and it is the principal 
object of the present invention to provide a burn 
er structure receiving a gaseous fuel and pro 
jecting it from the end of the burner in the form 
of a hollow cone, and Simultaneously projecting 
an atomized liquid fuel into the apex of Said COne 
for combustion therewith, or may be used in Sub 
stitutes for said gaseous fuel, Said fuels being 
properly supplied and mixed With air to give a 
flame of excessive heat intensity. 
The present invention contemplates the pro 

vision of a rectangular housing which admirably 
lends itself to brick construction Work, and Within 
which housing a burner unit is carried, which unit 
embodies an annular gas ring and/or a liquid fuel 
atomizer, as well as means whereby air may be 
delivered and caused to have a gyratory nove 
ment within the structure, and to flow into the 
furnace through a throat having suitable stream 
lines. 
The invention is illustrated by way of example 

in the accompanying drawings in which: 
Figure 1 is a view in transverse section taken 

centrally of the burner with which the present 
invention is concerned, and showing it as installed 
in a furnace wall. 

Fig. 2 is a view in plan showing the burner 
structure in section and elevation. 

Fig. 3 is an end view of the burner structure. 
Fig. 4 is a view in transverse section through 

the burner structure as seen. On the line 4-4 of 
Fig. 1. 

Fig. 5 is an enlarged fragmentary view in Sec 
tion showing the torch and observation tube, as 
seen on the line 5-5 of Fig. 3. 

Fig. 6 is an enlarged view in elevation showing 
the portion of the burner structure which in 
cludes the air regulating structure. 

Referring more particularly to the drawings, 
10 indicates an outer furnace wall, usually formed 
of sheet steel, and may be lined with insulating 

material as shown. 11 indicates an inner fur 
inace Wall spaced from the front furnace Wall and 
providing an air duct 12, by which air may be 
led to a burner Structure 13 in a nanner Which 
Will be hereinafter described. 60 
The wall 11 is provided with a protecting cow 

ering 14, such as fire clay or fire brick, and which 
protecting cover is within the furnace chamber. 
The burner structure includes a rectangular 

housing 15 which extends through openings in OS 
the Walls 10 and 1. This housing is formed 
with a liniting fange 16 resting against the out 
er face of the Wall 10, and a flange 17 resting 
against the Outer face of the inner Wall 11. As 
shown in Fig. 4 of the drawings, the housing in- 70 
cludes Side Wallis 18 and 19, and top and bottom 
walls 20 and 21, respectively. The housing 15 
is a composite structure including a rear wall 
Section 22, a forward Section 23 and an intermedi 
ate damper section 24. These three sections when is 
aSSerabled form the continuous walls 18 to 21, 
inclusive. The various Sections are bolted to 
gether by bolts 25, which pass through lugs 26 
and 27. 
The walls in the damper section are each 80 

formed with a rectangular opening 28, which is 
fitted. With a sliding cover 29. The cover is seated 
along its opposite marginal edges in grooves 30 
and 3i, forming a part of the damper section, 
and along which the cover may be siid from a 85 
full closed to a full opened position. - 
At the corners of the walls 18 to 21, and in 

the damper Section, guide lugs 32 are provided 
to receive an operating cable 33. This cable is 
Substantially endless and is led around the entire 00 
perimeter of the damper section as well as given 
Several convolutions around an operating shaft 
34. This shaft is Yaounted in bearings at one cor 
ner of the structure, as shown in Fig. 3, and may 
be rotated by a crank 35. 9S 
Attention is directed to the fact that the length 

of any one of the side walls is substantially twice 
the length of a damper opening 28, so that the 
cover 29 ray be moved from over the top there 
of to a completely opened position. This makes 100 
it necessary for the openings 28 to be offset with 
relation to the transverse center of the structure, 
and will cause air inflowing through the open 
ings to aSSume a tangential course and set up a 
gyratory motion as it passes into the several open- 105 
ings 28, and then travels longitudinally of the 
burner structure. 
The air supplied to the openings 28 is deliv 

ered through the conduit 12, in which conduit 
the air may be under conditions of exceedingly 10 
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high temperature, such for example as 1000 F. 
Mounted within the housing 15, is a cylindrical 

liner 36, which is formed with ports 37 in register 
with the damper openings 28. The rear end of 
the housing 15 and the liner 36 are closed by a 
Wall 38 constructed of heat insulating and re 
sisting material. The forward end of the liner 36 
is assembed with a throat casting 39 which agrees 
in diameter with the liner along contiguous edges, 
and is then reduced in diameter towards its 
outer end, making a restricted throat passageway 
40. Spaced from the Outer end of the passageWay 
40, and having an outwardly flaring face 41 as a 
Substantial continuation of the throat 39 is a fire 
clay throat 42 which abuts against the end of the 
housing 15, and is mounted Within the Wall 11. 
Attention is directed to the fact that the out 

wardly flaring face of the fire clay throat 42 ter 
minates along the circumferential line 43 and 
from that point it flares outwardly and inwardly 
as indicated at 44. The inner face of the fire clay 
throat 42 is spaced a distance from the throat 
casting 39 sufficient to form an annular paSSage 
way 45 through which jets of gaS may be pro 

- jected from perforations 46 in an annular burner 
structure 47. This burner structure is mounted 
within the housing 15 and Substantially circum 
scribes the mouth of the throat casting 39. The 
direction of longitudinal axes of the perforations 
46 in the burner 47 is such as to insure that gase 
ous fuel will be projected outwardly through the 
annular passageway 45 tending to form a hollow 
cone within the end of the fire clay throat 42. 
The annular gas ring is Suitably connected 

with supply pipes 47, and may be operated and 
controlled in any desired manner. 
Formed in the rear closing Structure of the 

burner is a central horizontally positioned bear 
ing 48, through which a burner guide pipe 49 
extends. Suitable mechanical or Steam atom 
ized oil burners may be positioned through the 
guide pipe 49 if it is desired to Supplement the 
gas ring with other burner means. 
In order that the burner may be lighted and 

also for special purposes, a tube 55 is positioned 
to extend through the wall 38. On the inner 
end of this tube and within the burner is a cover 
56 which may be swung to an opened position. 
The tube 55 extends through the Wall 38 and 
its outer end is closed by a cover 57 Which is piv 
oted by the shaft 58. The shaft 58 extends 
through the wall 38 and carries the cover 56 
at its inner end. A spring 59 is Wound around 
the outer end of the shaft 58 and tends to ex 
pand and hold the covers 56 and 57 in close con 
tact against the end of the tube 55. A collar 60 
limits the expansion of the Spring 59 and holds 
the spring under compression. 

. The outer end of the shaft 58 is formed with 
a handle 61, which makes it possible for the 
Shaft. and the inner cover 56 to be readily moved 
When it is necessary to ignite the fuel Within 
the burner or for inspection. 
The condition of the fire within the burner 

may be readily ascertained when the cover 56 is 
moved to one side. The outer cover 57 carries 
a colored observation Window and is mounted 
to swing freely upon the shaft 58 and is formed 
with a lug portion 63 having an open ended slot 
to receive a lug bolt 64 by which it may be fas 
tened. When a Wing nut 65 is tightened down upo 
the Outer cover 57. 
In operation of the present invention air is 

delivered to the burner structure through open 
ing 28 as controlled by the sliding cover 29. The 

1,951,879 
gas projecting from the burner openings in high 
velocity jets will tend to cause air to be drawn 
in around the throat casting 39, which will then 
Coinningle With the gas, the jets of which pro 
ject in Wardly to the throat 42 and will create 
the proper preliminary mixture of the gas and 
air prior to mixing with the main volume of air 
Whereby the gases Will burn somewhat in the 
manner of the Bunsen burner and Will insure 
that a Suitable torch-like flame of uniform den 
sity Will be projected from the throat 42 and 
into the furnace. 
In Fig. 6, One of the dampers is shown as par 

tially enclosing the corresponding damper open 
ing 28. In Fig. 2 a damper door is shown as com 
pletely closing an opening 28. In any event, 
the dampers Will act to control the incoming 
Volume of air. 

It is to be understood that as here shown, this 
air is heated to a high temperature and that it 
should be permitted to flow into the burner in 
relatively large columns. These columns of in 
flowing air enter the burner along paths tan 
gential to the circumference of the burner and 
offset from the longitudinal axis of the liner 36. 
This in Sures that the flowing column of air Will 
tend to set up gyrations within the central liner 
36 and Will move forwardly through the restrict 
ed throat 39 and the inner throat member 42. 
Attention is directed to the fact that the sur 

faces of the throat members 39 and 42 combine 
to give a Wenturi effect, and to first restrict the 
flow of gaseous product and then to freely per 
Init it to flare outwardly and into the burner. 
In this operation the gas jets will be directed 
toward a common apex within the burner throat 
and will be diverted from that point by the rel 
atively large volume of air flowing centrally of 
the burner throat. This will open the cone of 
flame and cause it to flare automatically along 
the outer throat surface 44 as combustion takes 
place. 
Attention is also directed to the manner in 

which the annular gas ring is concealed between 
the throat members 39 and 42, and to the man 
ner in which the jets of gas may project into 
the column of flowing air without interfering 
With the Stream line effect. This insures that 
the column of flowing air will pass into the com 
bustion chamber with a minimum amount of 
friction and that the burning gas will be uni 
formly introduced into it. 
While I have shown the preferred form of my 

invention as now known to me, it will be under 
stood that various changes may be made in 
the combination, construction and arrangement 
of parts by those skilled in the art, without de 
parting from the spirit of the invention as 
claimed. - 

Having thus described my invention, what I 
claim and desire to Secure by Letters Patent is: 

1. In a burner structure of the character de 
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Scribed, an Outer housing of rectangular section 
and having a passageway formed through each 
of its side walls, an inner shell enclosed thereby 
of circular section and having passageways 
formed through its side wall to register with the 
Openings in the side walls of the outer housing 
and being disposed tangentially of the axis of said 
circular housing, communicating ducts between 
Said inner and Outer openings and damper mem 
bers mounted over the outer openings for con 
trolling the volume of air flowing therethrough to 
the inner shell. 

2. In a burner structure of the character de 
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scribed, an outer housing of rectangular section 
and having a passageway formed through each 
of its side Walls, an inner shell enclosed thereby 
of circular section and having passageways 
formed through its side Wall to register with the 
Openings in the side walls of the Outer housing 
and being disposed tangentially of the axis of Said 
circular housing, communicating ducts between 
Said inner and outer openings, damper members 
mounted over the outer openings for controlling 
the Volume of air flowing therethrough to the 
inner shell, and means simultaneously operating 
all of Said control members. 

3. In a burner structure of the class described, 
a Wenturi throat, an annular opening in said 
throat in Wardly of and adjacent the restricted 
area, thereof, the inwardly flaring end being 
formed by a frusto-conical shell through which a 
relatively large Volume of air may pass, a hous 
ing having air admission means therein enclos 
ing and Spaced from Said shell and forming in 
Connection thereWith an annular passageway 
around the shell permitting a relatively Small vol 
ume of air to flow into the throat through the an 
nular opening therearound and between the shell 
and housing, and an annular gas burner disposed 
around the shell within said annular opening to 
project jets of fuel into the central passageway 
through the throat and toward the outer end 
thereof whereby air will be drawn in around the 
shell to initially mix the fuel and the resulting 
fame and thereafter be projected outwardly 
through the throat as it commingles with the 
centrally flowing relatively large volume of air. 

4. A burner structure comprising a tubular 
housing into which air may pass and from one 
end of which the air may flow Outwardly, a 
frusto-conical throat member mounted in the 
said end of Said housing and being spaced 
therefron. So that air may foW through the hous 
ing around the frusto-conical throat member and 

3 
through the frusto-conical throat member, and 
an annular burner mounted within the Said end 
of the housing and surrounding the restricted end 
of the throat, said burner projecting fuel jets be 
yond the end of the throat to form a substantial 
ly cone shaped fame. 

5. A burner structure comprising a tubular 
housing into which air may pass and from one 
end of which the air mayflow outwardly, a frustO 
COnical throat member mounted in the said end 
of Said housing and being spaced therefrom SO 
that air may flow through the housing around 
the frusto-conical throat member and through 
the frusto-conical throat member, an annular 
burner mounted within the said end of the hous 
ing and surrounding the restricted end of the 
throat, said burner projecting fuel jets beyond 
the end of the throat to form a substantially cone 
shaped flame, and an Outer throat member dis 
posed at the said end of the tubular housing and 
having an OutWardly flaring central Opening 
therethrough, the inner edge of said throat mem 
ber being spaced from the outer edge of the 
frusto-conical throat member to form an annu 
lar passageWay through which the fuel jets from 
the burner may project. 

6. A burner structure comprising a tubular 
housing into Which air may paSS and from One 
end of which the air mayflow outwardly, a frusto 
conical throat member mounted in the said end 
of said housing and being spaced therefrom so 
that air may flow through the housing around 
the frusto-conical throat member and through 
the frusto-conical throat member, an annular 
burner mounted Within the said end of the hous 
ing and Surrounding the restricted end of the 
throat, said burner projecting fuel jets beyond 
the end of the throat to form a substantially cone 
shaped flame, and air controlled dampers for con 
trolling the flow of air to the housing. 
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