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ABSTRACT OF THE DISCLOSURE 
Improved means are provided for rigidly securing a 

cannular or cellular type combustion chamber to a suit 
able gas turbine engine frame in alignment with the fuel 
nozzle discharge axis. Each combustion chamber is formed 
with means at its upstream end to receive its fuel nozzle 
and establish proper alignment therebetween. Variable 
means are provided to rigidly space and secure each cham 
ber from the frame without disturbing the nozzle-cham 
ber aligned relationship. Cross over conduit means are 
provided for interconnecting adjacent chambers in a man 
ner which will tolerate installation misalignment and 
thermal growth. 

This invention relates to gas turbine engines and, more 
particularly, to a mounting arrangement for a cannular, 
cellular, or like type combustor. 

In mounting each individual combustion chamber of 
a cannular or cellular combustor it is important to ob 
tain good alignment between each fuel nozzle discharge 
axis and the axis of its respective chamber so as to prevent 
excessive localized heating of the chamber wall and to en 
able uniform delivery of combustion support air to the 
fuel spray. In prior mounting arrangements, each individ 
ual combustion chamber was generally secured to the en 
gine frame at its upstream end by a fastening device in fix 
ed non-variable relationship to the engine frame. Since the 
fuel nozzle is generally fixedly secured to the engine frame 
the fuel nozzle/combustion chamber interface floated to 
allow for the inherent tolerance stack up. 

In such prior mounting arrangements, then, there was 
great likelihood of misalignment between each fuel noz 
zle spray axis and its respective combustion chamber 
longitudinal axis. Such misalignment often resulted in the 
fuel spray being directed against a portion of the cham 
ber wall with the consequence of overheating of that por 
tion of the chamber wall. Of equal importance, such 
asymmetrical delivery of the conoidal fuel spray into the 
combustion chambers resulated in non-uniform delivery 
of combustion support air thereto which contributes to 
localized over and/or under rich combustion and, hence, 
efficiency losses and smoke generation. 

This invention, then, is directed to a chamber mount 
ing arrangement which overcomes the above problems in 
an economical manner. 

Therefore, a primary object of this invention is to pro 
vide a combustion chamber/fuel nozzle mounting arrange 
ment which enables each combustion chamber to be 
rigidly secured to the engine supporting frame in accurate 
alignment with its respective fuel nozzle. 
A further object of this invention is a combustion 

chamber/fuel nozzle mounting arrangement which en 
ables exact and repeatable fuel entry positioning within 
each chamber irrespective of component dimensional vari 
ations. 

Other objects and advantages of the invention will be 
come apparent upon reading the following description 
of the preferred embodiment. 

Briefly stated, the present invention provides improved 
means for rigidly mounting combustion chambers to a gas 
turbine engine frame with each combustion chamber 
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longitudinal axis accurately aligned with the fuel spray 
axis of its respective fuel nozzle. Each combustion cham 
ber is formed at its upstream end with means for receiv 
ing the fuel discharge end of its respective fuel nozzle 
and for positioning the chamber longitudinal axis in 
aligned relationship with the fuel nozzle spray axis. Vari 
able means Secured to the frame are provided to rigidly 
Space each chamber from the frame together with means 
to secure each chamber to the frame through the spacing 
means in Said aligned relationship. In the preferred form, 
a first hollow threaded member is engaged in a threaded 
aperture provided in the frame and extends into variable 
spacing engagement with the chamber. A second mem 
ber eXtends through the first member and engages a 
threaded aperture provided in the chamber to thereby 
rigidly secure the chamber to the frame in aligned rela 
tionship with its fuel nozzle. 
While the specification concludes with claims particu 

larly pointing out and distinctly claiming the subject mat 
ter of this invention, it is believed the invention will be 
better understood from the following description of the 
preferred embodiment taken in connection with the ac 
companying drawings wherein: 
FIGURE 1 is a cross-sectional view diagrammatically 

showing a gas turbine engine of the type in which the 
improved mounting means of this invention may be em 
ployed; - 

FIGURE 2 is a cross-sectional view taken along line 
2-2 of FIGURE 1; 
FIGURE 3 is a cross-sectional view, drawn to an en 

larged Scale showing the combustor portion of the gas 
turbine engine of FIGURE 1; 
FIGURE 4 is an enlarged cross-sectional view showing 

the combustion chamber mounting means of this inven 
tion; and 
FIGURE 5 is a cross-sectional view taken along line 

5-5 of FIGURE 3. 
Like reference numerals will be used to identify like 

parts in the following description of the preferred em 
ibodiment. 

Referring now to the drawings and particularly to FIG 
URES 1 and 2, a gas turbine engine has been diagram 
matically shown including a frame 10 supporting or co 
operatively forming an air intake 12, a suitable compres 
Sor 14, a cannular or cellular combustor 16 comprising 
a plurality of generally cylindrical combustion chambers 
18 arranged as an annulus about the engine longitudinal 
axis, a fuel nozzle 20 for each chamber 18 for delivery of 
fuel thereto, suitable turbomachinery 22 for driving the 
compressor 14, and an exhaust nozzle 24. Cross-over tube 
means 26 may be provided to communicate each com 
bustion chamber 18 with each immediately adjacent com 
bustion chamber so as to enable ignition of fuel within 
each chamber 18 with suitable ignition means (not shown) 
located in one chamber 18. 
As best shown in FIGURE 3, each combustion cham 

ber 18 is formed with a generally cylindrical body por 
tion 28 and a double wall, domed upstream end 30 which 
includes an inner liner 32 and an outer liner 34. The 
inner liner may be formed with a conoidal portion 36 
to provide a smooth transition between the domed up 
stream end 30 and the enlarged main body portion 28. 
The main body portion 28, inner liner 32, and outer 
liner 34 may be joined by any suitable means, such as 
rivets or the like, as at 37. The downstream end 38 of 
each combustion chamber 18 is suitably secured as at 
40 to nozzle means 42 adapted to receive the hot gas 
stream generated within each combustion chamber 18 
and direct such hot gas stream to the turbomachinery 
22. Suitable louvers or apertures 44 may be provided in 
the inner liner 32 for delivery of compressor discharge 
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ir to the chamber for comubstion support and cooling 
purposes. 
Each fuel nozzle 20 is generally L-shaped and is 

dapted for delivery of fuel into its respective combus 
ion chamber 18 in a generally conoidal spray pattern 
s shown in FIGURE 3. Each fuel nozzle 20 is rigidly 
ecured to the frame 10 by suitable brackets, as at 46, 
ind extends generally radially inwardly through the 
upporting casing or frame 10 with its fuel spray axis 
friented generally parallel to the axis of the gas turbine 
:ngine. Each fuel nozzle 20 has a discharge end formed 
with a generally cylindrical outer surface 48 in close 
lignment with its fuel spray axis. Means 50 are provided 
it the upstream end of each combustion chamber inner 
iner 32 for receiving the outer surface 48 of its respec 
ive fuel nozzle 20 so as to accurately align or position 
he chamber longitudinal axis relative to the fuel Spray 
X1S. 
As shown in FIGURE 3, the receiving means 50 

preferably comprise a neck, projecting axially from the 
upstream end of the inner liner 32, which is formed with 
in inner surface 52 having a central axis generally co 
xial with the axis of the combustion chamber 18 and 
ized to slidingly receive, in tight fitting relationship, the 
fuel nozzle discharge end surface 48. 
As best shown in FIGURE 4, the frame or casing 10 

s provided with a boss 54 radially outwardly of each 
ombustion chamber 18 and formed with a threaded 
perture 55 adapted for receipt of a first hollow threaded 
member 56. In like manner, the outer liner of 34 of 
ach combustion chamber 18 is provided with a boss 
58 radially aligned with its respective casing boss 54 
ind formed with an aperture 59. Each aperture 59 is 
ormed with a first portion 60, contoured to receive, in 
lose fitting relationship, and to seat a conical end 61 
of each threaded member 56, and a second threaded por 
ion 62. Each threaded member 56 is formed with a 
assage 64 adapted to receive a second threaded mem 
er 66 having an elongated shank portion 67 threaded 
it one end 68 and formed with an enlarged head 70 at 
ts outer end. Each threaded member 66 is theadably 
ngaged in its respective chamber aperture portion 62 
with its enlarged head 70 abutting member 56 to there 
by secure the chamber to the frame 10. 
Means may be provided to securely lock the hollow 

hreaded member 56 in spacing position such as a suit 
ble lock nut 72 which is threaded radially inwardly 
long the hollow threaded member 56 until it seats on 
ts respective boss face 74. 
As previously mentioned and shown in FIGURE 5, 

suitable crossover combustion tube means 26 may be pro 
vided to communicate each chamber 18 with each adjacent 
zombustion chamber. Since each chamber 18 is individu 
ally mounted to the frame 10, it will be understood that 
ihere will be some degree of radial and angular mismatch 
between adjacent chambers. Further, it will be understood 
hat during engine heat up there will be attendant growth 
in the combustion chambers 18, which, if restrained, might 
"esult in excessively high stresses in the chamber walls and 
he chamber support means. To accommodate such instal 
tation misalignment as well as permit unrestrained thermal 
growth during engine heat up, the cross-over tube means 
preferably comprise tubes 76, formed with flanges 78, 
which telescope within or around a tubular neck 80 pro 
ecting from and defining a generally circumferentially 
irected opening 82 (relative to the longitudinal axis of the 
2ngine) to each chamber 18. The flanges 78 of adjacent 
ubes 76 are secured in abutment by any suitable means 
34 such as a U-shaped peripheral clamp 86. It will be 
noted that the above described telescoping flanged tube 
zonfiguration permits both radial and angular mismatch 
between adjacent chambers due to installation misalign 
ment and thermal growth. 
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The use, operation and function of the invention are as 

follows: 
Each combustion chamber 18 of the combustor 16 is 

secured at its downstream end 38 to nozzle means 42 by 
any suitable means as at 40. The upstream domed end of 
each combustion chamber 18 is positioned with its longi 
tudinal axis in accurate aligned relationship with the fuel 
discharge or spray axis of its respective fuel nozzle 20 
by means 50 which slidably receive the cylindrical outer 
surface 48 of the fuel nozzle 20. With each chamber 18 
so aligned, the hollow threaded member 56 is threaded 
radially inwardly through the frame aperture 55 until its 
inner conical end 61 extends into and seats in its respective 
combustion chamber aperture portion 60 thereby rigidly 
and variably space each chamber from the frame 10. 
Threaded member 66 is then inserted into passage 64 
of threaded member 56 and threadably engaged in com 
bustion chamber aperture portion 62 with its enlarged 
head 70 abutting threaded member 56. Accordingly, each 
chamber 18 may be rigidly secured to the supporting 
frame 10 without disturbing the alignment between the 
fuel nozzle spray axis and the longitudinal axis of the 
combustion chamber. 
As previously mentioned, compressor discharge air is 

delivered into each combustion chamber 18 to support 
combustion of the fuel therein and for cooling purposes 
through the louvers or openings 44 formed in the inner 
liner 32. When there is misalignment between the axis 
of the conoidal fuel spray and the axis of the combus 
tion chamber 18, such asymmetry causes, to a greater 
or lesser extent, non-uniform delivery of combustion air 
to the fuel spray which may result in localized over 
or under rich combustion with resultant efficiency losses 
and smoke generation. Additionally, such asymmetry may 
cause local breakdown of the protective cooling air film 
and excessive localized heating of the inner liner. 

Accordingly, it will be appreciated that the combus 
tor mounting arrangement of this invention obviates the 
above problems in an extremely economical manner while 
providing a rigid mounting for each chamber. 

Although the upstream portion 30 of each combustion 
chamber 18 has been shown as being of dual walled 
construction with the mounting boss 58 being carried by 
the outer liner and the fuel nozzle receiving means 50 be 
ing carried by the inner liner 32, it should be understood 
that such upstream portion may be formed of a single wall 
construction which carries both the boss 58 and the 
fuel nozzle receiving means 50. 

Having thus described the invention, what is claimed 
as novel and desired to be secured by Letters Patent of 
the United States is: 

1. In a gas turbine of the type having a plurality of 
combustion chambers annularly arranged with respect to 
a Supporting frame, each said chamber having an up 
stream end and a downstream end, a plurality of fuel 
nozzles, each said fuel nozzle secured to said frame and 
having one end adapted to discharge fuel into one said 
combustion chamber, the improvement comprising means 
for rigidly securing each said combustion chamber to 
said frame in alignment with its respective fuel nozzle 
discharge axis, said means including: 

means formed at the upstream end of each said com 
bustion chamber for receiving the discharge end of 
its respective fuel nozzle and positioning said com 
bustion chamber in aligned relationship with the fuel 
discharge axis of said fuel nozzle, 

variable means secured to said frame for rigidly spacing 
each said combustion chamber from said frame in 
said aligned relationship, and 

means for rigidly securing each said combustion cham 
ber to said frame through said spacing means. 

2. The structure of claim 1 further characterized in that 
said means for receiving said discharge end of said fuel 
nozzle comprise means adapted to slidably receive said 
fuel nozzle discharge end. 
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3. The structure of claim 1 further characterized in that 
Said frame is generally annular, said combustion cham 
bers being housed within said frame. 

4. The structure of claim 1 further characterized in that 
said frame is formed with a threaded aperture for each 
said combustion chamber and said spacing means com 
prising a first hollow member threadably engaged with 
and projecting through each said aperture into abutment 
with its respective combustion chamber. 

5. The structure of claim 4 further characterized in that 
each said combustion chamber is formed with an aperture, 
Said aperture having a first portion, contoured to receive 
and seat one end of its respective first hollow member, 
and a second threaded portion, said securing means com 
prising a second member for each said combustion cham 
ber, each said second member having an elongated shank 
portion formed with an enlarged head at one end and 
thread means at the other end, each said second member 
projecting through its respective first member with said 
enlarged head and said thread means abutting and en 
gaged in, respectively, said first member and said com 
bustion chamber aperture threaded portion. 

6. The structure of claim 5 further characterized in that 
each said combustion chamber includes a generally cylin 
drical outer liner and a generally cylindrical inner liner, 
said inner liner secured in spaced telescoping relation 
ship within said first liner, said combustion chamber aper 
ture carried by said outer liner and said means for re 
ceiving said fuel nozzle carried by said inner liner. 

7. The structure of claim 5 further characterized in 
that said frame is formed with a boss for each said com 
bustion chamber, each said threaded aperture being 
formed, respectively, through one said boss. 

8. The structure of claim 5 further characterized in that 
each said combustion chamber is formed with a boss, with 
said chamber aperture formed in said boss, 
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9. The structure of claim 1 further characterized by 

and including cross-over conduit means for intercon 
necting each said combustion chamber with each im 
mediately adjacent chamber to enable ignition of each 
said combustion chamber by ignition means carried by 
one said chamber. 

10. The structure of claim 9 further characterized in 
that said cross-over conduit means comprise a pair of 
tubular necks carried by each said chamber, each said 
neck projecting generally circumferentially and mutually 
oppositely from each said combustion chamber relative 
to said annulus of chambers, a tube telescopically and 
slidably engaged with each said neck, each said tube 
formed with a peripheral flange at its outward end, and 
clamp means for joining the flanges of adjacent com 
bustion chamber tubes. 
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