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4 Claims. (CL 60—39.31)

This invention relates to the combustion chambers of
gas turbine engines: and particularly to the construction
of the casings:thereof.

A common form of combustion system:of a- gas turbine
engine comprises a group of tubular combustion chambers
arranged annularly around and parallel to the longitudi
nal axis of the engine. Each combustion chamber con-
tains a flame tube situated coaxially and in spaced rela=
tionship to the casing of the chamber, the purpose of the
flame tube being to contain the burning gases while a'layer
of insulating and cooling air flows in'the annular space
between the flame tube and the casing. A combustion
chamber casing commonly has a substantially cylindrical
central portion and terminal portions’ tapering at the for-
ward end to the attachment of the chamber to the diffuser
casing of the engine, and at the rearward end tothe at-
tachment of the casing to the turbine nozzle box. Since
the diameters of the combustion. chamber at its* attach-
ment to the diffuser casing and at its attachment' to the
nozzle box are each materially less than the maximum
diameter of the flame tube, it is necessary to incorporate
a joint in the combustion chamber casing so that the flame
tube may be inserted therein.

The overall diameter of the engine is usually deter-
mined by the overall diameter of the combustion system
and it is desirable that adjacent combustion chambers
should be mounted as closely to each other as possible,
particularly in the application of the engine to aircraft.
Tor this reason any avoidable excrescences on the perim-
eters of the combustion chambers should be eliminated so
that for a given diameter of each combustion chamber, the
overall diameter of the combustion system may be held
to a minimum.

It is the object of this invention to provide a combustion
chamber casing incorporating a joint which will furnish
an opening sufficiently large to enable the flame tube to
be inserted, and characterized by the absence of undesir-
able excrescences on the outside of the casing. Othér
objects and advantages will be apparent from the follow-
ing description.

In the attached drawings forming a part of this appli-
cation and in which like reference characters designate
like parts throughout the same,

Fig. 1 is a side elevation of a gas turbine engine partially
cut away to show a combustion chamber casing and a
flame tube installation;

Fig. 2 is a longitudinal section of a combustion cham-
ber taken on an axial plane of the engine;

Fig. 3 is an end elevation of a combustion chamber
viewed in the direction of the arrow A in Fig. 2;

Fig. 4 is a fragmentary cross-sectional view of the joint
in the combustion chamber which is the subject of this
invention; and

Fig. 5 is a fragmentary perspective view of the joint,
showing the clamp ring immediately prior to interdigita-
tion with the castellations on the flange rings of the joint.

The engine shown in Fig. 1 includes a compressor 10
and a combustion system comprising six annularly ar-
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2
ranged combustion chambers 11 which discharge into a
turbine 12; the exhaust. gases from the turbine issue as
a propulsive jet from-a tail cone 13. Fach combustion
chamber has a casing 14 and a flame tube 15 situated
within the casing in spaced relationship thereto. The
flame tubes are interconnected by interconnector tubes 16.

The casing 14 comprises a cylindrical central portion
14%, an-integral upstream terminal portion 14> providing
an‘inlet end and tapering to the attachment of the casing
14 to a diffuser 17, and a downstream terminal portion
14¢ and providing an outlet end and’ tapering to the at-
tachment of the casing 14 to a nozzle box I8: The flame
tube 15 is mounted within the casing 14, in spaced rela-
tionship thereto, by three supports 19 (of which only one
is shown in Fig. 2) adjacent the upstream end of the flame
tube and by a spigot mounting 20 at the downstream end
where- the chamber is attached to the nozzle box. Two
of the-supports 19 are superimposed upon the ports 21
and provide- the attachments of the interconnector tubes
16; whereby the flame tubes of adjacent  chambers are
interconnected through their respective ports 21

The flame tube is composed of a‘series of overlapping
sections of progressively increasing diameter; including a
substantially conical inlet section 152, a cylindrical inter-
mediate section 15, and an outlet section 15¢. The di-
ameter of the outlet section 15°¢ increases immediately
downstream of the joint between this-section and the pre-
ceding sections- 15b, attaining a maximum at the station
indicated - By reference numieral 22; and thereafter de-
creases- towards the-spigot mounting 20. Other details
of the construction of the flame tube are pot-of sighifi-
cance to this invention which is primarily concerned with
the maximum diameter of the-flame tube at the station 22
and the construction of the casing to provide a means for
installing the flame tube within the casing: )

According to the invention a joint 23-is provided in the
Jdownstream terminal portion 14¢ near the-central cylin-
drical portion 142 of the casing 14, with- a coupling as-
sembly, generally indicated by the numeral 24; for secur-
ing the resulting fixed and removable parts of the ter-
minal portion 14¢ together. A cross-section- of the cou-
pling: assembly 24 is shown in Fig: 4 from which it will be
seen that it-comprises a flange ring 25 attached to- the
casing-14# and providing a fixed part of the terminal por-
tion- 14¢ and another flange ring 26 attached to and pro-
viding a continuation of the removable part of the:ter-
minal portion 14¢, the two rings being held in abutment
by the clamp ring 27 and providing - abutting: annular
flanges 258 and 28> The inside diameter of the flange
ring 25 is just sufficient to enable the flame tube, at its
station 22, to pass through it and the outer configuration
of -the coupling assembly is such-that its overall outside
diameter is not materially greater than the outside  di-
ameéter. of the cylindrical central portion 142 of the cas-
ing.- Because the flange ring 25 is of relatively thin mate-
rial, like the rest of the casing, the annular width of the
flanges 255 and 262 will be materially greater than®the
maximum thickness of the wall of the fixed part.

The fixed part of the terminal portion: 14, formed by
the flange ring 25, is tapered toward its downstream end,
for instance by being joggled inwardly as shown in the
drawings, and thus its cross-sectional outer dimensions
diminish downstream toward the joint to accommodate
the added wall thickness at the joint within the outside
diameter of the central portion 142 of the casing. At its
downstream end a group of equally spaced castellations
25b are disposed around the periphery of the flange 252
on the flange ring 25. A second group of castellations
26b adapted to register with the first group are similarly
provided on the flange 262 In the assembled position
the castellations 25P and 26Y are clamped together in
registering abutment by a cylindrical assembly of an-
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nularly spaced J-section clamps 272 provided by the clamp
ring 27. The circumferential width of the clamps, being
less than the spaces between the castellations, and their
spacing on the clamp ring are such that, during assembly,
the clamps are interdigitated with the castellations and
then brought to bear on the mating castellations by a
small angular rotation of the clamp ring.  Each clamp
272 is provided with a hook portion 27 which engages
a castellation 255 and with a screw 28, which engages
the corresponding castellation 26b and which, when
tightened, clamps the castellations in mutval abutment.

An annular spigot 29 is provided on the flange 252 to
éngage a corresponding annular recess in the flange 262
to centralize the downstream terminal portion 14¢ of the
casing with the cylindrical portion 142 and the joint is
rendered gastight by the gasket 36 housed in an annular
groove between the abutting joint surfaces of the two
flanges 252 and 268,

It will be understood that the clamps need not neces-

sarily be incorporated as integral parts of a clamp ring ¢

and that the construction of the coupling assembly is
not substantially altered by the use of individual clamps,
which can be applied independently of one another. The
essential feature of the coupling assembly is the situation
of the actual mating surfaces of the flange rings down-
stream of the greatest diameter of the combustion cham-
ber casing so that the annular thickness of the coupling
assembly, including the clamp, is accommodated on the
taper of the downstream terminal portion and substan-
tially within the annulus defined by the outer diameter
of the casing and the maximum diameter of the flame tube
at station 22. In some instances it may be possible to use
a conventional bolted flange joint, in place of the coupling
arrangement described, but normally the annular space
available will not provide sufficient edge distance between
the bolt holes and the periphery of the flange rings.

The construction herein shown and described is there-
fore to be taken as a preferred example of the application
of the invention and various changes in the shape, size
and arrangement of the parts may be resorted to without
departing from the spirit of the invention or the scope of
the subjoined claims.

What we claim as our invention is:

1. In a gas turbine engine having a flame tube disposed
within a combustion chamber, an open-ended tubular
casing for the combustion chamber spaced from the
flame tube and comprising a central casing part, terminal
casing parts tapering generally from the central part to
the ends of the casing, the cross-sectional inper dimen-
sions of the open ends of the terminal casing portions
being less than the maximum corresponding dimensions
of the flame tube whereby the latter is prevented from
passing through the said end openings, one of the ter-

' minal parts having a joint longitudinally spaced from
the central casing part and providing a fixed part se-
cured to the central part and a removable part, the cross-
sectional outer and inner dimensions of the fixed part
diminishing toward the joint, coupling means for re-
movably securing together the said fixed and removable
parts and projecting outwardly from the outside of the
fixed part, the annular width of the coupling means being
materially greater than the thickness of the walls of the
fixed part, the cross-sectional dimensions of the casing at
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the said joint being greater than the maximum correspond-
ing dimensions of the flame tube whereby the latter may
be inserted in the casing when the said removable part is
removed, and the cross-sectional outer dimensions of the
coupling means being not substantially greater than the
corresponding outer dimensions of the central casing part
whereby the coupling means may be accommodated
within a hypothetical longitudinal extension of the pe-
riphery of the central casing part.

2. The combination claimed in clajim 1 in which the
coupling means include outwardly extending flanges on
each of the said two parts at the said joint providing
clamp-receiving surfaces, and also include clamp means
external of the casing and flanges, the clamp means en-
gaging the said surfaces and removably securing together
the said two parts. _

3. The construction claimed in claim 2 in which each
of the flanges has an annular joint surface facing the other
flange and an outwardly extending element registering
with that on the other flange, one of the sajd flanges hav-
ing a spigot extending from the joint surface thereof and
the other of said flanges having a recess in its joint surface
thereof, and the said clamp means include a clamp em-
bracing the said element to secure the said two parts to-
gether with the joint surfaces in sealing contact and the
spigot extending into the said recess, the taper of the
said fixed part providing a reduction in diameter of the
casing between the central casing part and the said joint
to accommodate the annular thickness of the said flanges
and clamp, the maximum cross-sectional dimensions of
the said flanges and clamp being not substantially greater
than the outer diameter of the central casing part.

4. A combination as claim in claim 2 in which each of
the flanges has a series of outwardly extending spaced-
apart castellations registering with those on the other
flange, and in which the clamp means comprises a sub-
stantially cylindrical clamp ring having a series of spaced-
apart clamps disposed around its circumference and en-
circling the casing adjacent the said joint, each of the
clamps embracing a registering pair of the castellations
to secure the said two parts together with the flanges in
sealing contact.
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