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This invention relates to a primary burning zone for a 
gas turbine combustor. 

ln gas turbine engines, jet combustion is accomplished 
by the `continuous burning of fuel in a confined space 
to obtain power directly from the hot products of corn 
bustion. in such engines a high velocity air stream is 
forced by a compressor into the combustion chamber 
where fuel is m'med with the compressor air. Combus 
_tion occurs primarily in the flame zone and this provides 
the Working medium for the turbine. 
The optimum performance of a compressonburner 

turbine type engine is to obtain the highest stable heat 
release in the combustion chamber. This high efficiency 
should be for a wide range of fuel' rates and air flow 
conditions. Since there are few variables in a given en 
gine design, a basic method of obtaining increased ef 
ñciency is to pre-treat the fuel to stabilize the flame. 
The performance is greatly increased if a catalytic agent 
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can be employed in the primary zone to provide a Stabi* 
lized region of burning. 
The present invention pre-treats the fuel by a heated 

target which utilizes the heat from the burning gases in 
The incoming fuel is directed at high 

velocity onto the target where it is heated to vaporiza 
tion and combines with hot gases. This mixture is then 
united with the primary air from the compressor and 
introduced into the combustion chamber. To assist in 
complete burning in the unit the target may be coated 
with a catalytic agent.. Thus, burning efficiency is in 
creased and stabilized enabling a great reduction in length 
and weight. 

lt is an object of this invention to provide a gas tur 
bine combustor wherein the income fuel is pre-treated 
by a heated target. 

lt is a further object of this invention to provide a gas 
turbine combustor wherein the injected fuel is vaporized 
by heat derived from the primary burning section. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawing, the single figure of which 
shows a cutaway longitudinal section through a gas tur 
bine combustor embodying the invention. p 

Referring more particularly to the drawing, the pre 
ferred embodiment of the invention includes a gas turbine 
combustor having an outer casing 1. Mounted within 
and spaced from the outer casing l is an open ended 
cylindrical casing 2 having a plurality of openings 3 
through which the necessary secondary or cooling air 
may enter. Casing 2 is rigidly connected to casing 1 by 
a plurality of struts extending between the casings, two 
of the struts 38 and 40 being shown and being secured 
to the casings by any suitable means such as welding. 
A circular bañle 4 is` located in the forward end of 

the cylindrical casing 2. A fitting 5 on the ̀ baille 4 re 
ceives the fuel line 6 so that fuel may be ejected through 
the baflle. Spaced from the rearward side of the baille 4 
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there is a circular ceramic target 7 having a downstream 
face 8 and an upstream face 10. The target 7 is po« 
sitioned parallel to but spaced from the bañie 4 so that 
fuel ejected from the fitting 5 will impinge on the target. 
The downstream face 3 of the target is exposed to the 
primary combustion zone 9. The hot gases in the com* 
bustion zone 9 heat the ceramic target`7 so that the fuel 
directed on the target 7 by the fitting 5 is vaporized. 
Both the downstream face 8 and the upstream face 10 
of the target 7 are coated‘with a catalytic agent. As 
a general rule, catalytic agents are not effective on a 
surface that is wetted by fuel. ‘Howeven since the up 
stream `face 1lb of the target 7 in the preferred embodi 
ment of the invention is at a sufliciently high tempera 
ture, the upstream face 10 will be in a gaseous area and 
a catalytic agent would thus be effective. 
A fuel mixing chamber l1 is located between the bañie 

4 and the target 7. This chamber is partially enclosed 
by a tapering circular shield 12. The front end 13 of 
the shield 12 is parallel to but spaced from the curved 
lip portion 14 of the baille 4 providing an annular open 
ing 15 through which the fuel mixture may pass. The 
other end 16 of the shield 12 is concentric to but spaced 
from the target 7 to 'form a ring shaped opening 17 
through which some of the hot gases from the primary 
combustion zone 9 may pass. The baffle 4, the target 
7 and the shield i2 are secured together to form one 
unit and the unit is mounted in the forward end of the 
casing 2. Batlle 4 and shield 12 are rigidly connected 
by a plurality of strut members 24, 26 and 28 and target 
7 is connected to the end 16 of shield 12 by a plurality 
of pins 30 (only two shown). The unit assembly of 
baiile 4, target ’7 and shield 12 is in turn rigidly attached 
to cylindrical casing 2 by strut members 32, 34 and 36 
which extend between casing 2 and shield 12 and which 
may be secured thereto by any suitable means such as 
welding. 
The primary air is introduced through an annular 

venturi 18 surrounding the fuel chamber. The venturi 
13 is formed by a ring shaped member 19 having a 
curved side wall 20 concentric with and spaced from 
the curved lip portion 14. The side wall 20 extends 
rearwardly past the end 13 of the section 12. The mem 
ber 19 is mounted on the casing 2 to provide an annular 
opening 21. Member 19 is connected to casing 2 in this 
preferred embodiment by a plurality of rods 42 (only 
two shown) which extend between the member 19 and` 
casing 2 and which are secured thereto by any suitable 
means such as by welding (not shown). It will be ap 
preciated, however, that any suitable type of connecting 
means other than rods 42 may be used. 

In operation of the target 7 is heated to a high tem 
perature by the het gases in the primary combustion 
chamber. Fuel is injected into the fuel mixing chamber 
11 and is vaporized by the heated target. The vaporized 
fuel then mixes with the hot gases entering the fuel mix 
ing chamber through the circular opening 17. As the 
primary air passes through the annular venturi 1S sur 
rounding the `fuel mixing chamber, it draws the fuel-hot 
gas mixture out of the chamber and into the high velocity 
primary air stream. The turbulence caused by the ex 
pansion at locations 22 thoroughly mixes the combustion 
able elements so that they may be ignited and burned in 
the primary‘charnber. 

This type of gas turbine combustor primary zone is 
applicable to either a can or an annular type burner 
where a series of these chambers would be arranged on 
the upstream face. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
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the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 
What is claimed is: 
1. A primary zone for a gas turbine combustor com 

prising an outer casing, an inner cylinder mounted in 
said casing and open at both ends, a fuel supply means 
mounted in said casing in the center thereof and adjacent 
one end of said cylinder, an annular venturi surround 
ing said fuel supply means through which primary air 
ñoWs, an annular shield mounted in said cylinder spaced 
from said venturi and forming a fuel and air mixing 
chamber, a ceramic target mounted in said mixing cham 
ber and being of a lesser diameter than the inner di 
ameter of the chamber whereby hot gases from the rest 
of the cylinder which forms a primary combustion zone 
will pass between said target and said shield and vaporize 

the incoming fuel and the primary air passing through 
the venturi will draw the mixture thus formed into the 
primary combustion zone. 

2. A primary zone for a gas turbine combustor as in 
claim 1 wherein the ceramic target is coated with a 
catalytic agent. 
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