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My invention relates to an oil burner nozzle. 
More particularly my invention relates to a noz 
zle adapted forspraying a mixture of oil and air 
or other oxygen containing gas into a combus 
tion chambersuch as a boiler furnace. . . . 

In relatively large furnace installations, large 
quantities of fuel oil are commonly burned by 
mixing the fuel oil with air in a chamber ex 
terior to the furnace, and then spraying or eject 
ing the vapor through an apertured nozzle into 
the combustion chamber. It is also common 
practice in such installations to provide an auX 
iliary supply of air to assist in burning the 
sprayed oil-air mixture. This can be done by 
providing a casing about the nozzie adapted to 
conduct the auxiliary air Supply and to release 
it around the end of the nozzle. 

Generally, the nozzles used forspraying fuel oil 
have consisted of a hollow tube providing a miX 
ing chamber therein, and having a rounded Or 
hemispherical end having a single circumferen 
tial row of apertures. With this type of nozzle 
a relatively large space is required to burn the 
fuel oil. For instance, burners using one-hundred 
gallons per hour of fuel oil are found to require 
a combustion chamber of at least from ten to 
twelve feet in length; and, if the furnace cham 
beris circular in cross Section, it Will need to be 
about eight feet in diameter. The required 
length of the combustion chamber is largely de 
termined by the length of the flame projecting 
from the end of the nozzle, and heretofore no 
effective means has been known for shortening 
the length of this flame without sacrificing 
thoroughness of combustion. Thus oil burning 3 
furnaces have required relatively. Il 
pensive combustion chambers. 
Another problem has arisen with nozzles of 

the type described in that the exterior surface of 
the nozzle surrounding the spray apertures tends 
to become smoked and carbonized, which fre quently progresses to the point Of stopping up 
the apertures. The use of an auxiliary air Sup 
ply sweeping around and over the apertured Sur 

arge and ex 

face has proven to be only a partial answerto 
this problem. This auxiliary air tends to flow 
in channels or Well-defined paths between the 
apertures and therebyis effective in removing the 
carbon from only a portion of the nozzle surface. 
Also, the auxiliary air is only effective in mixing 
with the oil around the outside of the flame, 
and fails to be mixed with the oil in the central 
portion of the flame with the result that combus 
tion is less complete. » 

It is therefore an object of my invention to 

5 

O 

2 . 

provide an Oil burner nozzle Which allows a large 
amount of fueloil to be burnedina relatively 
Small space. It is a further object of my inven 
tion to develop an oil burner nozzle Which short 
ens the length of the fiame projected from the 
nozzle, and thereby allows the combustion cham 
ber to be shortened. It is another object of my 
invention to provide an oil burner nozzle Which 
causes the auxiliary air to sweep over the entire 
apertured surface in order to prevent any por 
tion of this surface from becoming, carbonized. 
It is a still further object of my invention to 
develop a nozzle which Will cause the auxiliary 
air to be thoroughlymixed With all of the sprayed 
Oil to a chieve complete combustion of the oil. 
Further objects and advantages Will appear as 
the specification proceeds. In one phase of my 

, invention, I have discovered that the above ob 
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jects can be substantially accomplished by form 
ing the spray.openings in the hemispherical end 
portion of an oil burner nozzle in a plurality of 
arcuate roWs Which are curved in thesame direc 
tion and extend generally toWard the end of the 
nozzle. The details of the apertured arrange 
ment and the new results obtained will herein 
afterbe more fully developed. 

My invention is ShoWn in an illustrative em 
bodiment in the accompanying drawing, in 
Which- N , . 

Figure 1is abroken side elevational View of my 
nozzle; Fig. 2, a top of plan view of the hemi 

, spherical spray portion of my nozzle; Fig. 3, a 
side cross-sectional view of my nozzle installed 
Within the Wall of a furnace and surrounded by 
the auxiliary air casing, the nozzle section being 
taken on line 3-3 of Fig.2; Fig. 4 is a cross 
sectional view of my nozzle taken in section 
through the annular partition member online 
4-4 of Fig. 3. . . . . . . . . . 

In the illustration given, lOdesignates general 
ly a nozzle adapted for spraying oil mixed With 
airinto a combustion chamber. Nozzle O is com 
posed of a hollow tubular extension ll, Which 
has a conicali or, more precisely, a hemispherical 
end portion 2. Although I preferto have end 
portion 2 hemispherical, it Will be apparent that 
itican be modified to approach a conical shape. 

If desired, hemispherical end 2 canbe pro 
Vided With a flattened head portion 3, anda, 
conical headed button or rivet 4 secured Within 
head 3. As shown in Fig. 3, the conical head 
4a of rivet 4 islocated within hemisphericalend 
2. The function of conical head 4a will sub 

Sequentlybe described. . . . . . - 
. I have discovered that the operation of nozzle 
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O can be unexpectedly improved by greatly in 
creasing the number of Spray apertureS Or Open 
ings in the hemispherical end portion, and by 
arranging these openings in a definite geometri 
cal pattern with respect to the surface of the 
hemispherical end portion. Basically, I have dis 
covered that spray apertures i5 should be located 
in rows R. around hemispherical end portion i 2. 
I have also discovered that rows R. should be 
curved or arcuate with respect to the surface of 
end portion 2, and extending generally toward 
the end of nozzle 0, but inclined aWay from a 
direct line to the end of nozzle i 0. It is desirable 
fora chieving best results to have rows R, similarly 
curved, and all curved in the same direction. I 
have also found it desirable to drill apertures 5 
perpendicular to the surface of end portion 12, 
as shown more clearly in Fig. 3. 

It will be apparent that the number of holes: 
in rows R. as Well as the number of roWS R. Will 
necessarily be varied for nozzes of different di 
améters. In the illustration given, a nozzle of 
about tWo and one-halfinches in diameter is 

: represented. With a nozzle of this size, asshoWn, 
I have found that excellent resultSare obtained 

i by using ten. rows of holes having five holes in 
each roW. Et Will be noted in the illustrated en 
bodiment that a sufficient number OfrOWS is pro 
Vided So that the rows of holes tend to Overlap. 
This is desirable, as will be described underthe 

i discussion of the nozzle's operation, to cause the 
auxiliary air to pass over the entire Surface of 
end portion 2. 

i AS: shown moreºclearly in Fig. 3, the interior of 
tubular eXtensioni lis equipped With an annular 
partition member designated generally as t 6. 
Partition member 6 haSannular shouldersi at 
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its.forward end Which are adapted to Snugly en 
gage the interior wall of tubular extension il be 
neath hemispherica portion 2. If desired, 40 

i shouldersican besecured to tubular extension 
il by means of spot. Welding orother Suitable 
method such as providing interlocking threads. 
Partition member 6hasa, reduced hollOW tubular 
portion I8 Whichis divided by imperforate par 
tition Wall 9. The end of reduced tubular por 
tion i 8-is, provided with threads for receiving cor 
respondingly threaded fuel supply pipe 27. Ad 
jacent to partition 9 tubular portion i 8-is pro 
Vided With openings 20 for admitting. the fueLoil 
to the chamber or area 21 where it is.to be mixed 
With the air, Which is brought in through tubular 
extension i faround fuel supply pipe 27 and par 
tition member 6. It Will be understood that 
additional openings 20: are located circumferen 
tially beneath partition 9. On the other side of 
partition 9 tubular portion f 8 is provided Withia 
series of inclinedi passages or openings: 22. In 
the illustration given, there are two circumferen 
tial rows of inclined. passages 22 containing six 

i openings each, asseen more clearly in Fig. 4. It 
will be readilyunderstood that the number of 
such passages canbe considerably varied. The 
inclination of passages 22 toWard the end of 
nozzle 0 isdesirable to impart a SWirling motion 
to the oil and gas carried from area 2 toriozzle 
mixing chamber 23. * , 

As shown in Fig. 3, the nozzle including the 
interior structure previously describedispref 

- erably located Within a cylindrical casing 24 
Which provides an annular duct 25 around the 
base of end portion 2. The purpose of casing 24 
is to supply auxiliary air to the flame projected 
from nozzle i 0. Cylindrical casirig: 24, together 
with nozzle f0 is extended through refractory 
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Wall 26 into the combustion chamber (not 
ShoWn). 

Operation, 

In using my nOZZle for burning fuel oil, nozzle 
O is mounted in a refractory furnace Wall Such 

as Wall 26, shown in Fig. 3. Also, I preferto en 
close tubular extension i Of nozzle 0 Within a 
casing 24 to Supply auxiliary air to the flame. 
: Generally, partition member 16 is welded to 
tubular extension il and has its reduced portion 
18 threaded, as shown in Fig. 3. A threaded fuel 
supply pipe 2 is then connected to tubular por 
tion 8. 

Fuel oil is Supplied, preferably under consider 
able pressure, through pipe 2. The primary air 
is Supplied through tubular extension ?i i to com 
bine orbe mixed With the fuel Oil ejected through 
openings 20 into area 2. It will be understood 
that oxygen or other oxygen containing gas can 
be used in place of air. Also, it Will generallybe 
preferable to supply the air to nozzle O under 
considerable pressure. The Oil and air are par 
tially miXed in space 2 and then forced through 
inclined passages 22 into the nozzle mixing cham 
ber 23. The inclination of passages 22 causes the 
Oil and air to have a SWirling motion Which assists 
in conmpleting the mixing Within chamber 23. 
Also, conical head 14a serves as a baffle member 
to turn the upwardly projected oil-air mixture 
downwardly, and thereby improving the disper 
sion of oil in the air. 
Theoil-air mixture is sprayed through aper 

tures 5 into the combustion chamber, where it 
isignited by any suitable means. Once ignited, 
the fiame is continually fed by additional incre 
ments of the fuel mixture being continually 
Sprayed fron nozzle fO. 
The positioning of apertures 5 in a series of 

roWS R Which are curved or arcuate with respect 
to hemispherical end portion 2 causes the fuel 
air mixture to be sprayed in fan-like lines of 
jets. The curving of rows R causes the fiame 
produced by the fan-like jets to be given a sub 
stantially rotary or twisting motion in which 
layers of the fiame fed by the fan-like rows of 
jets combine to produce a turbulent ball of fire, 
As shown in Fig. 3, I prefer to supply auxil 

iary air to the fiame issuing from nozzle i by 
means of annular duct 25. Theinward curva 
ture of casing 24 about duct 25 causes the auxil 
iary airto pass over the surface of hemispherical 
end portion 2. The auxiliary air is then envel 
oped by the twisting fan-like jets of fame, and 
therebybrought Within and disbursed through 
out the turbulent flame. This accomplishes a 
more effective utilization of the auxiliary air and 
results in better combustion than heretofore 
obtained. 
The curved inclination of rows R deprives the 

auxiliary air of a low resistance path or chan 
nel, and causes it to sweep over the entire sur 
face of the hemispherical end portion. Thus, 
carbonization on the hemispherical surfaces or 
about the apertures is completely prevented, 
since the airis effective in burning off the earbon. 
This effectis stillmore perfectly obtainedif the 
roWS of OpeningSare spaced-sufficienty close to 
gether to Somewhat overlap. 
In the actualuse of oilburner nozzes hiaving 

my new aperture configuration, I have found 
that the Space required to burn oil in excess of 
one-hundred gallons or more per hour cambe 
about one-eighth thatrequired When usinignoz 
Zles Such as have been hitherto provided This 
is accomplished by producing a turbulent spheri 
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cal Shaped fiame Which envelopes and distrib 
utes the auxiliary air. It. Will therefore be ap 
parent that my improved oil burner nozzle Willi 
lend itSelf to virtually every size of industrial 
heating unit. 
Actual operation of my improved oil burner 

nozzle has demonstrated that substantially com 
plete combustion can be obtained for Widely 
varying amounts of fuel Oil Supplied to the 
nozzle. This means that over a considerable 
range the differing load requirementS of a fur 
nace can be met by controlling the amount of 
fuel oil and air supplied to the nozzle while still 
obtaining nearly perfect combustion at all set 
tings Within the control range, This is a marked 
advantage over previously known types of noz 
zles Which had a rather narrow operating range 
Within Which the quantity of fuel Oil Supplied 
could be varied While still obtaining good com 
bustion. 
While in the foregoing Specification I have 

described my Oil burner nOZZle in relationato a 
specific embodiment for purpose of illustration, 
it will be apparent that many of the details Set 
forth can be varied without departing from the 
spirit of my invention. 

I claim.: 
1. An improved oilburner nozzle, comprising a 

hollow tubular member terminating in a gener 
ally hemispherical end portion haVing apertures : 
therethrough for Spraying a miXture of oil and 
air into a combustion chamber, a partition 
member Secured Within Said tubular member 
adapted to provide mixing zones for oil and air, 
Said partition member having a reduced holloW 
portion adapted to receive a fuel supply pipe, and 
a casing surrounding said tubular portion pro 
viding a duct openingaround the base of Said 
hemispherical portion arranged to direct auxil 
iary air over the Surface of Said hemispherical 
portion, said openings in the hemispherical end 
portion being arranged in a plurality of rows 
curved in the same direction and each of Said 
rows having a plurality of openingS, Said roWS 
extending generally towards the end of Said 
nozzle but being inclined away from the most 
direct line to the centra1 point on the end of 
Said nOZZle. 

2. The oil burner nozzle of claim 1 in Which 
saidrows are sufficiently numerousto cause the 
opposite ends of said rows to overlap and in 
which said openings are perpendicular to the 
surface of said hemispherical portion, 
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3. An improved oil burner nozzle, comprising 

a hollow tubular member terminating in a gen 
erallyhemispherical end portion having apertures 
therethrough for spraying a miXture of oil and 
air into a combustion chamber, and a casing sur 
rounding said tubular portion providing a duct 
opening around the base of said hemispherical 
portion arranged to direct auxiliary air over the 
surface of said hemispherical portion, said open 
ings in the hemispherical end portion being ar 
ranged in a plurality of roWS curved in the Same 
direction and each of said rows havinga plurality 
of openings, said rows extending generally-to 
Wards the end of Said noZZle but being inclined 
away from the most direct line to the central 
point on the end of Said nozzle. - 

4. An improVed Oil burner nozzle, comprising 
a holloW tubular member terminating in a gen 
erally hemispherical end portion haVing aper 
tures therethrough for Spraying a mixture of oil 
and air into a combustion chamber, and a casing 
Surrounding said tubular portion providing a duct 
opening around the base of said hemispherical 
portion arranged to direct auxiliary air over the 
Surface of said hemispherical portion, said open 
ings in the hemispherical end portion being ar 
ranged in a, plurality of arcuate roWS around Said 
hemispherica portion, said rows being similarly 
curved and extending generally towards the end 
of said nozzle and eachrow containing a plurality 
of apertures. i 

GUSTAV SCEVVETERT. 
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