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4 Claims. 

This invention relates generally to burners 
used in conjunction with fuel oil, and is partic 
ularly applicable for steam boiler installations, 
as for example boilers of the stationary type. 

s It is an object of the invention to provide a 
burner nozzle which will afford a wide degree of 
flexibility with respect to the type of flame ob 
tained. For example with my device I can secure 
relatively wide flame, which is desired under 

lO certain conditions, or I can obtain a relatively 
long narrow flame. 
A further object of the invention is to provide 

novel means enabling adjustment of the various 
orifices utilized in my device, thus facilitating its 

l3 adaptability to varying conditions. 
Further objects of the invention will appear 

from the following description in which the pre 
ferred embodiment of the invention has been set 
forthi in detail, in conjunction with the accom 

so panying drawing. 
Referring to the drawing: 
Flg. 1 is a slde elevational view, in cross Sec 

tion, illustrating a device incorporating the pres 
ent invention. ? 

as Fig. 2 is an enlarged cross sectional detail, illus 
trating more clearly the elements to form the 
various discharge orifices. 

Fig. 3 is a cross sectional detail taken along 
the line 8-3 of Fig. 1, but on the same scale 

So as Fig. 2. 
Fig. 4 is a cross sectional detail taken along 

the line 4-4 of rig. 1. 
The construction illustrated in the drawing 

makes use of a plurality of concentric pipes 0, 
and 12, which can be termed a mounting means 

for parts forming the discharge orifices. These 
pipes are of sufficient length to extend into a fire 
box or combustion chamber, with certain parts 
to be presently described, located exterior of the 
combustion chamber and available for manual adjustment. The pipes provide a plurality of 
passages designated by numerals a, la, and 
20. Passage Oa is for the flow of an expan 
sible fluid, like steam, passage fla is for oil, and 

ºg passage 2a is for an expanslble fludd like steam. 
Exterior of the combustion chamber pipes 
and 2 are shown attached to the casting or like 
body B. An oil supply pipe is shown con 
nected to body 8, in order to supply oil to the 

so passage fla. Also a pipe is shown connected 
to the body for supplying steam to passage a. 
Pipes and 2 are maintained concentric by the 
guide vanes . 
Attached to the inner or combustion chamber 

55 end of pipe O, there is a conical shaped member 

(C. 299-141) 
7. Extending about the outer periphery of 
member 7, are the annular orifices 8 and 9. 
Orifice receives oil from passage fa, while 
orifice 9, receives steam or like expansible fluid 
from pasage 2a. Whille special parts can be uti- 5 
lized to form the orifices i 8 and 9, it is satis 
factory to make use of the ends of pipes and 
2 in the manner illustrated, it only being nec 

essary in this instance to properly machine the 
ends of the pipes, in Order to afford a proper lo 
clearance with respect to the outer machined 
periphery of conical member . The clearance 
afforded between the faces forming the orifice 
9 is substantially greater, than the comparable 

clearance forming orifice fe, for any adjustment 15 
of the device. 
In Order to afford means to adjust the position 

of pipe 0 longitudinally, thus adjusting the sizes 
of orifices 8 and 9, representative means is illus 
trated as follows: Exterior of the fire box or con- 0 
bustion chamber, pipe O slidably extends through 
a packing gland 2. A suitable fitting 22 con 
nects the outer end of pipe O with the steam 
supply pipe 23. An adjusting screw 24 has its 
one end attached to casting 3, and has a thread- 25 
ed portion 2 engaging a nut 27, which is attached 
to the fitting 22. Thus upon turning the hand 
wheel 28, which is attached to screw 2, the set 
ting of pipe O can be adjusted with respect to 
casting 8, and therefore with respect to pipes 30 
and 2. The inner end of pipe has a threaded 
connection 29, with the sleeve portion of con 
ical shaped member 7. Guide studs 32 and 82a 
are formed upon the sleeve portion f, to contact 
the inner peripheral surface of the pipe I, and 86 
thus maintain proper alignment of the conical 
shaped member T. Flow of fuel oil is controlled 
mainly by the flow resistance through the re 
stricted slots or orifices 80, between the guide 
studs 32. opening 8 serves as a secondary dis 
charge outlet or orifice, and can be closed or 
completely shut of. 

Extending over the end of the condical shaped 
member 7, there is a cap 8, which in this in- 5 
stance is annular in contour and generally con 
ical shaped. This cap is attached to the ada 
cent end of pipe O, as by means of an inner 
ported sleeve 34. The outer edge portion of the 
cap 33, together with the cooperating end face 60 
of conical shaped member 7, afford an annular 
orifice 36 which is directed laterally at an angle 
of nearly 90° to the direction of discharge from 
orifice 9. Cap 33 is also shown with a supple 
mental central discharge oriflce T, for discharg- 5 



O 

5 

20 

25 

30 

d5 

55 

2 
ing a solid jet of expansible fluid into the core of 
the flame, thus promoting combustion. 

Operation of my device can now be outlined as 
follows: Pipe 4 is connected to a supply of fuel 
oil, so that the fuel oil is delivered through pas 
sage la at a sufficient constant pressure to in 
sure proper flow through slots 30. At the same 
time steam under pressure is supplied to pipe 
ls, and this steam discharges as a conical shaped 
jet from the orifice f. The steam supply can 
be suitably controlled as to pressure by conven 
tional means such as a pressure reducing regul 
lator, the setting of which can be adjusted ac 
cording to requirements. The jet from Orifice f$ 
consists of steam together with atomized par 
ticles of oil, received from the orifice 8. Oil 
from orifice f8 flows at least in part as a sheet 
of outwardly moving oil upon the outer periphery 
of member 7, and is picked up from the outer 
lip of member l7 in the form of atomized par 
ticles, by the steam jet. 
The amount of oil introduced into the Spray 

can be readily arid closely adjusted by turning 
the hand wheel 28, which in effect simultane 
ously increases or decreases the size of orifices 8 
and 9. Steam is also supplied from another 
suitable source through pipe 23 and this steam 
discharges as a jet from orifice 36, and inter 
ningles with the jet being discharged from ori 
flice 9. An increase in the amount of steam 
supplied to orifice 36, which can be readily ac 
complished by a throttling valve introduced in 
pipe 23, causes a lateral spreading of the flame, 
while a decrease in the supply of steam through 
to pipe 23 causes the flame to be more concen 
trated. Thus the flame can be spread in order 
to Secure optimum operations under given op 
erating conditions, or for given installations, and 
in order to form a combustion supporting mixture 
in close proximity to the tip of the nozzle. The 
combustion chamber with which my device is 
used should be provided with proper provision 
for supplying combustion supporting air, as is 
well understood by those skilled in the art. 

It will be apparent from the above that my 
device is capable of a wide latitude of flexibility, 
and by virtue of the adjustments afforded, it can 
be adjusted to operate at optimum efficiency for 
Various types of installations and operating con 
ditions. The fuel oil is empiently atomized to 
promote good combustion, and good combustioh 
will be retahned for the various adjustments af 
forded 

It will be apparent that in installations where 
steam is not available, compresed air can be em 
ployed instead. It is also possible to enploy a 
source of fuel gas, like natural gas, in place of 
fuel oil provided the burner is proportioned with 
due regard to the volume of gas required. 

I claim: 
1. In a fuel oil burner, a nozzle structure com 

prising at least three concentric pipes, the inner 
most pipe forming a passage for steam, the space 
between the innermost pipe and the middle, pipe 
forming a space for flow of fuel oil, and the space 
between the middle pipe and the outermost pipe 
forming a passage likewise for flow of steam, a 
conical shaped member carried by one end of 
the innnermost pipe, the adjacent ends of the 
in termediate pipe and the outermost pipe form 
ing together with the outer peripheral surface of 
said conical member, two annular discharge ori 
fices, the smaller orifice being for the discharge 
of oil and the larger orifice being for the dis 
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charge of steam and oil, a cap extending Over 
the end face of said conical shaped member and 
secured to the innermost pipe, said cap forming 
together with the forward end of said conical 
shaped member an annular orifice arranged to 
direct a discharge of steam outwardly and lat 
erally of the discharge from said previously men 
tioned orifice of larger diameter, and means for 
adjusting the position of the innermost pipe rela 
tive to the intermediate and outermost plpe, in a 
direction longitudinally of the same. 

2. In a fuel oil burner, a nozzle structure com 
prising a mounting adapted to extend into a com 
bustion chamber, orifice means carried by said 
mounting, said orifice means comprising two sub 
stantially concentric orifices, the outer orifice be 
ing Substantially in the form of a truncated cone 
and serving for the discharge of an expansible 
fluid, the inner orifice serving for the discharge 
of fuel oil, said mounting affording passages for 
the Supplying of a fuel oil and expansible fluid 
to said Orifices, and means for discharging an 
annular and Outwardly directed jet of expansible 
fluid against the inner side of expansible fluid 
discharging from said outer orifice. 

3. In a fuel oil burner, a burner nozzle com 
prising a conical shaped member, means forming 
a mounting for said member and also forming at 
least two passages, one for fuel oil and the other 
for an expansible fluid under pressure, and two 
annular discharge orifices formed about the pe 
riphery of said conical member and communicat 
ing respectively with said passages, both of the 
orifices being substantially concentric with the 
axis of the cone shaped member and the fluid 
discharge orifice being of a diameter substantial 
ly larger than the oil discharge orifice, whereby 
oil delivered from the oil discharge orifice is 
caused to pass through the fluid dilischarge orifice 
and is atomized, means enabling adjustment of 
the effective sizes of said orifices, and means 
comprising a supplemental fluid discharge orifice 
for adjusting the spreading of the burner flame. 

4. In a fuel oil burner, a nozzle structure com 
prising at least three concentric pipes, the inner 
most pipe forming a passage for steam, the space 
between the innermost pipe and the middle pipe 
forning a space for flow of fuel oil, and the space 
between the middle pipe and the outermost pipe 
forming a passage likewise for flow of steam, a 
Condocal shaped member carried by one end of the 
innermost pipe, the adjacent ends of the inter 
mediate pipe and the outermost pipe forming 
together with the outer peripheral surface of said 
conical member, two annular discharge orifices, 
the Smaller orifice being for the discharge of oil 
and the larger orifice being for the discharge of 
steam and oil, said conical member having an 
Outer peripheral edge which is outside the outer 
most pipe and of a diameter greater than the 
adjacent inner diameter of the outermost pipe, a 
cap extending over the end face of said conical 
shaped member and secured to the innermost 
pipe, said cap forming together with the forward 
end of said conical shaped member an annular 
Orifice arranged to direct a discharge of steam 
outwardly and laterally of the discharge from 
said previously mentioned orifice of larger diam 
eter, and means for adjusting the position of the 
innermost pipe relative to the intermediate and 
outermost pipe, in a direction longitudinally of 
the same, , 
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