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This  invention relates to internal-combustion
turbine engines of the kind in which air under
pressure is delivered by a compressor to one or
more combustion chambers from which the prod-
ucts of conthustion flow to a turbine which is co-
axial with the compressor and is connected by
a driving shaft to the compressor, impeller, the
driving shaft having at least one bearing between
the compressor impeller ard turbine rotor. In
such plants, more than one compressor ray de-
liver  to the combustion chamber or chambers,
and more than one turbine rotor may be driven
by.the products of combustion.

To coo] the engine structure, air may either be
drawn through it by a suction fan or forced
through that structure under pressure and the
latter arrangement is preferable since the in-
crease in the pressure around the main bearings
over the atmospheric pressure reduces the oil
leakage from the bearings and improves the: ef-
ficiency of the lubrication system. It has been
proposed to circulate the cooling air under pres-
sure by bleeding it from the delivery from the
main compresser and passing it through a cooler
to the turbine structure.

The object of this invention is to provide an
internal~combustion turbine engine of the kind
described with means to improve the cooling of
the engine strueture.

Aceording to the present invention, an internal

combustion turbine engine of the kind described
comprises an intermediate casing extending be-
tween the compressor and the turbine, which
casing houses a support for a bearing of the
driving shaft between the compressor and the
turbine, and accommodates an auxiliary com-
pressor, the rotor of which is supported on and
driven by the said shaft, said auxiliary compres-
sor being arranged to deliver air under pressure
into the interior of the intermediate casing to
flow past the said bearing, to cool it.

This arrangement has the advantage that the
cooling air has a lower temperature than with
the arrangement referred to above at the same
pressure so that the arrangement is more efficient
and it avoids the unbalancing of the fiow from
one side of the main compressor which occurs
when the cooling air is bled from it. '

A construction in accordance with the inven-

tion will now be described by way of example with

reference to the accompanying drawing which
illustrates the application cf the invention to an
internal-combustion turbine engine in which the
impeller of a double inlet centrifugal compressor

is secured on the front end of a main driving !

10

15

20

3
o

40

2
shaft and a turbine rotor is secured on the rear
end ‘'of the shaft. ’

The main driving shaft | between the tutbine
rotor and conipressor-imipeller is mounted in a
front main bearing 2 immmediately in front of the
compressor impeller 3, a centre main bedring 4
to the rear of the impeller and g rear main bear-
ing' 3 immediately in front of the turbine rotor
6. The rear bearing § is mounted in & housing 1
carried by the swmialler erid of a frusto=conical
intermediate casing 8 throtuigh which the shaft
extends and which encloses the space between
the compressor and turbine rotor; and the centre
bedring is mounted in a housing 9 cdrried by 4
perforated partition f@ disposed towards the front
end of the intermedidte casing 8. The partition
18 divides the casing info a forward portion (1
and a main réarward portion 12.

The compressor; which is generally indicated at
12 in the drawing, delivers compressed air to a
number of combustion chambers one of which
igshown at {4 in the drawing and which are ar-
ranged in @ cirele round the casing 8; and the
products of the combustion flow from the com-
bustion chambers through a ring of fixed guide
vanes {5 to the blades 1§ of the rotor 8. The
vanes 15 and blades 1§ are enclosed by a fixed
external shroud 17 while the guide vdnes have
g fixed internal shroud 8. The rotor has an
interrial shroud (% for its blades and” the two
internal shrouds (8% and (% are arraiged to
minimise the escape of hot gases through the
clearance space between them.

The auxiliary compressor for cooling comprises
a casing 28 mounted on the front end of the in-
termediate casing 8 with its outlet 21 opening
into the front portion I of the casing. The cas-
ing 26 contains g centrifugal impeller 22 secured
on the driving shaft {. An air intake 28 is pro-
vided through the intermediate casing between
the fan casing 20 and the casing of the compres-
sor 18 and extends radially inwards to the eye
of the impeller 22.

The centre bearing housing 2 and the rear

5 béaring housing 7 are so designed that the cool-

ing air can flow from the front portion t{ of the
intermediate casing through the perforated par-
tition {0 past the centre bearing housing to the
main portion 12 of the casing and thence through
the rear bearing housing 7 and then over the
front face of the turbine rotor 6 to a space 24
within the fixed inner shroud (& for the guide
vanes. A cylindrical casing 25 extends from this
shroud forwardly to meet the frusto-conical wall
of the intermediate casing 8 so as to enclose the
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space 24. A number of ducts, one of which is
shown at 2§ in the drawing, are arranged to de-
liver cooling air from the space 24 to cool the
outer fixed shroud (7.

It will be observed that the space 24 is enclosed
-partly by the turbine rotor 6 and partly by the
inner fixed shroud {8 of the ring of fixed guide
blades 15 through which the products of com-
bustion flow to the blades of the turbine. The
pressure of the cooling air delivered into the
space 24 by the action of the cooling fan there-
fore reduces the pressure drop through the clear-
ance space between the shrouds 18 and {9 so
that the leakage of hot gases through this clear-
ance space is reduced. Further any hot gas
leaking through this clearance is carried by the
cooling air away from the rear main bearing 8.

It will be seen that the invention provides a
simple arrangement for circulating cooling air
under pressure through the turbine structure
which does not have the disadvantages of the
known arrangement for pressure circulation re-
ferred to above and does not require a compli-
cated pipework installation which was found
necessary with the known arrangement.

I claim:

1. In combination in an internal combustion
turbine engine a main compressor rotor, & main
compressor stator structure, a turbine rotor, a
turbine stator structure, driving shaft connect-
ing means between said main compressor rotor
and said turbine rotor, combustion equipment
receiving compressed air from said main com-
pressor stator structure, and delivering products
of combustion to said turbine stator structure,
an intermediate annular casing structure inter-
connecting said main compressor stator struec-
ture with said turbine stator structure and sur-
rounding said driving shaft connecting means,
a turbine bearing for said turbine rotor sup-
ported within and by said intermediate casing
structure, an auxiliary compressor rotor carried
on said driving shaft connecting means, an auxil-
jary compressor stator structure within said in-
termediate casing, an inlet duct to said auxiliary
compressor stator structure and discharge means
therefrom, an exhaust outlet from said inter-
mediate casing on the side of said bearing re-
mote from said auxiliary compressor and com-
municating passages through the supporting
structure of said bearing between the discharge
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means of sald auxiliary compressor and said
exhaust outlet.

2. The combination of a gas-turbine, a main
rotary compressor coaxial therewith, a driving-
shaft connecting said gas-turbine and said com-
pressor, combustion equipment extending be-
tween said compressor and said turbine and ar-
ranged around said driving-shaft connection, an
intermediate annular casing structure located
axially between said gas-turbine and said com-
pressor, a turbine bearing for said gas-turbine
supported within and by said intermediate
casing, an auxiliary rotary compressor located
within said intermediate casing and driven by
said driving-shaft and arranged to discharge air
under pressure into said intermediate casing, an
inlet duet for said auxiliary compressor, an ex-
haust outlet from said intermediate casing on
the side of said bearing remote from said auxil-
iary compressor, and communicating passages
through the supporting structure of said bearing
between the discharge of said auxiliary com-
pressor and said exhaust outlet.

3. A combination according to claim 2 further
comprising a shaft-bearing for said driving-shaft
connection located within and supported by said
intermediate casing and located between said
turbine-bearing and said auxiliary compressor
and having communicating passages through the
supporting structure of said shaft-bearing from
the auxiliary compressor side thereof to the
turbine-bearing side thereof.
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