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57 ABSTRACT 

A flat spray fuel nozzle comprising a generally spheri 
cal tip with an elongated fuel discharge slot extending 
from a spherical chamber. A fuel splitter is adjustably 
positioned in the chamber, by means of a sleeve-like 
shim, to divert and reunite fuel at the slot to increase 
turbulence. An air shroud surrounds the exterior of the 
tip and has a discharge slot in line with the slot in the 
tip. A splitter element is positioned in the shroud so 
that air passing through the shroud is divided into sepa 
rate streams which impinge on either side of the liquid 
film adjacent the fuel slot to further increase atomiza 
tion of the fuel. 

s Claims, 2 Drawing Figures 
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3,759,448 
SIMPLIFED FLAT SPRAY FUEL NOZZLE 

The present invention relates to nozzles and more 
specifically to flat spray fuel nozzles. 

In recent years annular combustor development in 
the gas turbine art has necessitated the use of fuel noz 
zles having an extremely flat spray pattern so as to ef 
fectively distribute the fuel around the annulus of a 
combustor with a minimum of nozzles. An excellent ex 
ample of this type of nozzle may be found in copending 
application Ser. No. 95, 193 filed on Dec. 4, 1970, and 
now U.S. Pat. No. 3,702,175, entitled “Flat Spray Fuel 
Nozzle,' Sidney C. Watkins, inventor, and of common 
assignment with the present invention. This application 
illustrates a nozzle which achieves a properly atomized 
flat spray by the use of a bar adjustably positioned rela 
tive to an elongated slot. However, there are certain in 
stances in which it is desirable to obtain an even greater 
atomization within a more simplified and compact noz 
zle assembly. 
Therefore, it is an object of the present invention to 

provide a flat spray fuel nozzle that is relatively com 
pact, economical to manufacture, and has a high de 
gree of atomization over a wide range of flow rates. 
These ends are achieved by a fuel nozzle having a 

nozzle body with a fuel flow path to a spherical cham 
ber within a tip. An elongated fuel discharge slot 
formed in the tip permits fuel to be discharged in a flat 
spray pattern. A splitter element is supported within 
the chamber adjacent the slot by a splitter assembly 
having a flange adjacent a shoulder formed within the 
nozzle body. A sleeve-like shim is sandwiched between 
the flange and the shoulder and has an adjustable axial 
dimension so that the splitter element is adjustably po 
sitioned relative to the slot for optimum fuel distribu 
tion. 
The above and other related objects and features of 

the present invention will be apparent from a reading 
of the description of the disclosure shown in the ac 
companying drawing and the novelty thereof pointed 
out in the appended claims. 

In the drawing: 
FIG. 1 is a longitudinal sectional view of a nozzle as 

sembly embodying the present invention; and 
FIG. 2 is an enlarged fragmentary sectional view of 

the nozzle assembly of FIG. 1 taken on line. 2-2 of 
F.G. 1. 
Referring to FIGS. 1 and 2 there is shown a fuel noz 

zle 28 embodying the present invention. The nozzle 28 
comprises an outer housing 30 having a suitable con 
nector 32 for receiving a supply of pressurized fuel. 
Housing 30 has a central bore 34. A hemispherical tip 
40 is threaded or jointed onto the downstream end 42 
of housing 30 and has a central passage 44 extending 
to a hemispherical chamber 46. An elongated fuel slot 
48 connects chamber 46 to the exterior of nozzle as 
sembly 28. 
A splitter assembly 50 is received in a bore 52 in tip 
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tioned in hemispherical chamber 46 at a predetermined 
distance from the fuel slot 48 by the shim 58. As noted 
particularly in FIG. 2, the edge of splitter element 64 
has sharp corners to promote turbulence. It should be 
noted that other configurations for the edge may also 
be used. 
A tube-like porous filter element 66 is telescoped 

over a neck 68 on the upstream end of splitter assembly 
50 and has a plug 70 in its upstream end so that fuel 
from inlet 32 must pass inwardly through element 66 to 
the central passage 60. 
Housing 30 has a reduced diameter 72 adjacent its 

outlet end and has a shoulder 74 over which a shroud 
76 is telescoped. Shroud 76 has a downstream cap 78 
generally conforming to the hemispherical exterior 
shape of the tip 40 in the plane of fuel slot 48, as shown 
in FIG.1. In a plane 90 with respect to the slot 48, the 
cap has a straight configuration, as shown in FIG. 2. In 
lets 80 provide an entrance for pressurized air into the 
interior of shroud 76. A sheet-like splitter element 82 
is secured to the interior of shroud 76 to divert air in 
shroud 76 into two streams in the same plane as that for 
the splitter 64 as shown in FIG, 2. Splitter element 82 
is deformable and has a central hole telescoped over a 
boss 85 formed adjacent the ends of fuel slot 48. Cor 
ners 49, formed by the straight configuration of cap 78, 
provide sufficient flow area around the splitter element 
to enable the air streams to flow against one another 
adjacent the fuel slot 48. From there both the fuel from 
fuelsiot 48 and the air in shroud 76 flows out of a slot 
86 in the cap 78 of shroud 76. Air-fuel slot 86 is formed 
in the same plane as that for fuel slot 48. Splitter ele 
ment 82 may be bent toward or away from slot 86 a 
limited amount to provide maximum performance as 
later described. 
In operation, fuel flows from inlet port 32 inward 

through screen 66 and into passage 60 where it is split 
into two separate streams by ports 62. The fuel streams 
pass alongside splitter element 64 and then impinge on 
one another with a substantial degree of turbulence at 
the slot 48. This provides a substantial breaking up of 
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the liquid to greatly improve atomization. The position 
of splitter element 64 relative to slot 48 is adjusted by 
varying the axial dimension of shim 58. This is done ei 
ther by grinding the shim or replacing it with a shim of 
a different dimension. This provides optimum distribu 
tion of fuel from slot 48. Atomization is further im 
proved by the entry of pressurized air through inlets 80 
and around splitter element 82 where the air streams 
impinge on one another at the point, where the fuel 
spray emanates from slot 48. This enables transfer of 
energy from the air to the fuel flowing from slot 48. The 
position of splitter element 82 may be adjusted to pro 
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40. Splitter assembly 50 has a radial flange 54 sand 
wiched between a sleeve-like shim 58 having an adjust 
able axial dimension and the end 56 of a sleeve 36 lo 
cated in bore 34 by a pilot diameter 38. Shim 58 abuts 
a shoulder 59 formed at a given distance from fuel slot 
48. Splitter assembly 50 has a central passage 60 lead 
ing from the interior of sleeve 36 to a pair of ports 62 
extending to opposite sides of a splitter element 64 with 
the longitudinal axis of its edge generally lying in the 
plane of the fuel slot 48. Splitter element 64 is posi 
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vide an optimum transfer of energy. The resultant dis 
charge passes from slot 86 in a flat spray pattern having 
a high degree of atomization. 
The splitter assembly 50 enables the nozzle to oper 

ate over a wide range of flow rates, including very low 
flow rates while maintaining a high degree of atomiza 
tion. Splitter assembly 50 may be easily positioned rela 
tive to the slot 48 by means of the shim 58. Further 
more, the splitter element 82 may be easily adjusted by 
a simple bending operation. 
The simplified construction of the above fuel nozzle 

results in a substantial reduction in manufacturing costs 
but still maintains an optimum predictable spray pat 
tern over a wide range of flow rates, 
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While preferred forms of the present invention have 
been described, it should be apparent to those skilled 
in the art that fuel nozzles may be employed that are 
different from those shown without departing from the 
spirit and scope of the present invention. 
Having thus described the invention, what is claimed 

as novel and desired to be secured by Letters Patent of 
the U.S. is: 

1. A fuel nozzle comprising: 
a nozzle body with a fuel flow path therethrough hav 

ing an inlet for receiving pressurized fuel and an 
outlet for discharge of fuel from said nozzle body 
in a spray pattern; 

said nozzle body including a generally hemispherical 
tip at the outlet end thereof and a generally hemi 
spherical chamber within said tip, said hemispheri 
cal tip having an elongated fuel slot extending out 
ward from said hemispherical chamber, whereby 
fuel is discharged in a flat spray pattern, said flow 
path through said nozzle body having a shoulder 
formed therein at a given distance from said slot; 

a fuel splitter element positioned within said chamber 
with the longitudinal axis of its edge lying generally 
in the plane of said fuel slot for diverting the fuel 
flow into separate streams and reuniting the 
streams against one another adjacent said fuel slot 
thereby maximizing turbulence and atomization of 
the fuel, said fuel splitter element being supported 
by a splitter assembly having a flange adjacent said 
shoulder; and 

a sleeve-like shim sandwiched between said flange 
and said shoulder, said shim having an adjacent 
axial dimension so as to adjustably position said 
flange and said fuel splitter element relative to said 
fuel slot thereby producing a predetermined distri 
bution of fuel discharged from said nozzle. 

2. A fuel nozzle as in claim 1 wherein the edge of said 
fuel splitter element has sharp corners to maximize tur 
bulence. 
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3. A fuel nozzle as in claim 2 wherein: 
said splitter assembly has a central passage from a 
point upstream of said flange through said flange 
and a pair of passages extending downstream from 
said central passage to opposite sides of said fuel 
splitter element; 

said fuel nozzle further comprises a screen element 
positioned over the upstream end of said central 
passage and within said fuel nozzle, said screen 
being generally tubular in form. 

4. A fuel nozzle as in claim 2 further comprising: 
an air splitter element secured to the interior of said 
shroud for dividing air flowing between the tip and 
the interior of said shroud into separate streams in 
the same plane as that for said fuel splitter, said 
streams reuniting at said fuel-air slot. 

5. A fuel nozzle as in claim 4 wherein said air splitter 
element is an elongated sheet-like element secured to 
the interior of said shroud and has a central opening 
telescoped over a boss formed on said tip adjacent said 
fuel-slot. 

6. A fuel nozzle as in claim 5 wherein said air splitter 
element is deformable toward and away from said air 
fuel slot to optimize the atomization of said fuel. 

7. A fuel nozzle as in claim 6 wherein said shroud has 
a cap generally conforming to the hemispherical tip in 
the plane of said fuel and said air-fuel slots, said cap 
being straight in the plane ninety degrees with respect 
to said first-mentioned plane to form corners on oppo 
site sides of said air splitter element thereby increasing 
the flow area around said air splitter element. 

8. A fuel nozzle as in claim 1 further comprising: 
an outer shroud positioned over and spaced from said 

tip, said shroud having at least one inlet for pressur 
ized air and an elongated air-fuel slot in the same 
plane as the fuel slot whereby energy is transferred 
from the air to said fuel to further increase atom 
ization. 

k 


