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COOLED TURBINE BLADE RING ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings, particularly to FIG. I, the 
This invention relates generally to gas turbines. and 5 structure shown therein comprises an axial flow gas tur 

more particularly, to cooled blade ring assemblies dis 
posed about the blades of the gas turbine. 

2. Description of the Prior Art 
In gas turbines, designers try to avoid the undesira 

ble effects of thermal expansion and heat upon the 
blade ring and the housing disposed about the station 
ary and the rotating blades. This is generally done by 
supplying cooling air from a compressor and directing 
it through the stationary vanes. This air is also usually 
directed radially outwardly from an axially disposed 
source through a rotating rotor disc and out through 
the rotating blades which are also cooled by this air. 
The cooling air passing out the rotating blades usually 
cools the ring segments disposed radially outwardly 
thereof, but this is undesirable in that it does not have 
the necessary cooling effect to prevent thermal distor 
tion and buckling of members therein. The rotating 
blades themselves at the downstream end of the turbine 
are not cooled, leaving the blade rings at that end, with 
little or no cooling. 
Other attempts have been made to direct the cooling 

?uid radially inwardly upon the blade ring structure 
from the compressor source, but this does not protect 
the shielding from the hot gaseous ?uid. 
Some of the prior art devices merely cause a cooling 

?uid to ?ow over the radially outer surface of the blade 
ring. This cooling technique does not provide tempera 
ture regulation nor does it provide adequate protection 
for the blade ring and surrounding stationary turbine 
containment from the hot gases ?owing in the hot mo 
tive ?uid ?ow path. 

SUMMARY OF THE INVENTION 

In accordance with one embodiment of the inven 
tion, a plurality of blade ring segments and vane 
shroudings are disposed circumferentially about the 
turbine axis and rotor. The blade ring segments and sta 
tionary ?ow path segments de?ne an annular cooling 
?uid flow chamber, from which cooling ?uid is chan 
neled through passageways into each stator vane‘as 
sembly. Also, cooling ?uid is passed under pressure 
through passageways from the annular chamber to im 
pinge upon a heat radiation shield which is attached to 
each of a plurality of circumferential disposed ring seg 
ments. The heat shield cooperates with a spring mem 
ber that maintains the radiation shield and its attached 
ring in a generally stationary yet expendable position. 
The cooling ?uid passes around the shield creating a 
pressure differential between the cooling air chamber 
and the hot motive ?uid gaseous ?ow path, preventing 
the hot working gaseous ?uid from entering and dam 
aging the cooling air chamber and its contiguous blade 
ring structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view of a gas turbine engine 
embodying this invention, with parts broken away; 
FIG. 2 is an enlarged view of the cooled blade ring 

assembly of FIG. 1; 
FIG. 3 is one embodiment of a ring segment cooling 

arrangement; and 
FIG. 4 is a perspective view of the radiation shield. 
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bine 10 having three rotor discs l2, l4 and 16, each 
having mounted on their respective peripheries a plu 
rality of rotating blades 18, 20 and 22. vEach of the ro 
tating blades 18, 20 and 22 has an air foil portion 23. 
A nozzle or row one array of stationary vanes 24 is dis 
posed upstream of the first array of the rotating blades 
I8. Between the ?rst two arrays of rotating blades 18 
and 20 there is disposed another circumferential array 
of stationary blades 26. Downstream of the second 
array of rotating blades 20 there is disposed another 
array of circumferentially disposed stationary vanes 28, 
followed by another array of rotating blades 22. A com 
buster 30 supplies the hot motive ?uid which passes 
through the nozzle 24 and into the blades 18, 20 and 
22, thereby causing their respective rotors 12, 14 and 
16 to rotate. 
The hot motive ?uid travels through an annular ?ow 

path, de?ned on its radially inward portion by a plural 
ity of shroud rings 32 supporting the radially inner por 
tion of the stationary vanes 24, 26 and 28 and by a plu 
rality of blade platforms 34. A blade platform 34 is pro 
vided on each radially inward portion of each air foil 
23. The hot motive ?uid ?ow path is de?ned on its radi 
ally outward portion by a plurality of circumferentially 
disposed outer vane segments 35, a blade ring 36, and 
a plurality of ring segments 37. The entire turbine 10 
is enclosed in a turbine cylinder 38', only a portion of 
which is shown in FIG. 1. 
High ef?ciency and high power output of the turbine 

requires cooling of the surfaces of the boundaries de 
?ning the hot motive ?uid ?ow path. Without cooling 
of these surfaces, the entire turbine structure would 
have to be constructed of a more exotic, more expen 
sive material, if such materials are even available, that 
would withstandthe high thermal effects of the more 
powerful turbine. 
Cooling is performed in this invention, by providing 

a cooling inlet 40 disposed through the turbine cylinder 
38. Pressurized cooling ?uid is supplied to the inlet 40 
from a source, not shown. This cooling ?uid is received 
in an annular chamber 42 de?ned by the blade ring 36. 
The annular chamber 42, for receiving the cooling 
?uid, is shown more clearly in FIG. 2. 
A ring segment cooling arrangement 44 is shown 

more clearly in FIGS. 2 and 3. The ring segment cool 
ing arrangement 44 is shown disposed circumferen 
tially about the hot motive ?uid ?ow path, radially out 
wardly of the rotating arrays of the blades 18 and 20. 
The ring segment cooling arrangement 44 includes 

the ring segments 37, which are positioned in an annu 
lar array around and adjacent the hot motive ?uid ?ow 
path. A heat shield 46, shown in FIG. 4, is attached to 
the radially outer side of each ring segment 37. The 
shield 46 comprises a corrugated member 48 welded to 
the radially inward side of a sheet member 50. Only a 
central linear segment of the shield 46 is welded to the 
ring segment 37 . This allows for expansion due to ther 
mal effects for the individual portions of the heat shield 
46. The corrugated member 48 prevents much of the 
heat transfer from the hot ?uid ?ow path to the blade 
ring 36, and therefore, acts as an insulator. 
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The heat shield 46 is cooled by an impingement of 
cooling ?uid ejected from a plurality of holes or jets 51 
disposed in the radially inner end of a radially directed 
chamber 52. The chamber 52 acts as a cooling ?uid 
conduit. The chamber 52_ is held in a compressive state 
against the shield 46 by a spring 54. The spring 54 and 
chamber 52v cooperate with and are disposed within a 
sleeve-like tube 56 that is attached to the blade ring 36. 
Theradially outer end of tube 56 is disposed within 

the cooling ?uid chamber 42 of the blade ring 36. The 
cooling ?uid is forced in a cooling ?uid inlet ori?ce 57 
on the outer end of tube 56. The cooling ?uid passes 
through the spring member 54, and into the chamber 
52. The ?uid is then forced out the openings 51 in the' 
radially inner end of chamber 52. The ?uid impinges 
upon and ?ows over the shield 46.'Th‘e spent cooling 
?uid escapes around the axially disposed portion of the 
ring segments 37 through a plurality of gaps 58 which 
are disposed circumferentially around the ring seg 
ments 37 between the ring segments 37 and the sup 
porting adjacent vane segments 35, and/or the ?uid es 
capes through an annular array of passageways 65 dis 
posed in shoulder portion 35A, as shown in FIG. 3. 
As the cooling ?uid passes into the hot motive ?uid 

?ow path, it creates a pressure differential between the 
motive ?uid ?ow path and the coolant ?uid ?ow pas 
sageways. This differential in pressure prevents any hot 
motive ?uid from entering the ring segment cooling ar 
rangement 44 or the blade ring structure 36. 
The spring member 54 holding the chamber 52 and 

the shield 46 in a compressed state of engagement with 
the vane segments 35, allows for thermal growth in a 
radial direction of each of the ring segments 37 and 
their respective shield members 46. Axial changes due 
to thermal expansion are permitted because of'an over 
lap arrangement between the axially disposed, circum 
ferentially directed lip portions 37A of the ring seg 
ments 37 and the axially disposed circumferentially di 
rected shoulder portions 35A of the adjacent vane sup 
porting segments 35. 
The vane supporting segments 35 themselves are 

cooled by the ?ow of pressurized cooling ?uid entering 
a plurality of circumferentially disposed ori?ces 59 in 
the blade ring 36 as shown in FIG. 2. The orifices 59 
supply the cooling ?uid from the cooling ?uid chamber 
42 within the blade ring 36 and permit the cooling ?uid 
to pass through the ?rst array of stationary vanes 24. 
The coolant ?uid entering the annular arrays of 

downstream orifices 59' provide cooling for the sta 
tionary vanes 26 and 28, as shown in FIG. 2. The ?uid 
impinges upon a splash shield 60 that directs the cool 
ing ?uid to ?ow near the axially disposed portions of 
each of the vane segments 35. The axially disposed por 
tions of the stationary vane segments 35 are near those 
members that provide support for the ring segments 37. 
This cooling effect minimizes thermal growth of the 

vane segments, the blade rings and the supporting 
structure, and permits the manufacture of a high per 
formance turbine with a satisfactory metal creep life 
from a more common, less heat resistant and less ex 
pensive metal. 
From the foregoing description, it is apparent that 

many modifications may be made by those skilled in 
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4 
the art. For instance, the ring segments could be com 
pressed by a different arrangement of bias producing 
members. The cooling ?uid could be ejected from sev 
eral tubes extending from the cooling air chamber; and 
the heat shield is susceptible to various modifications. 
We claim: 
1. A hot elastic ?uid machine, comprising: a turbine 

casing, a plurality of rotatable discs mounted on an 
axis, a plurality of rotor blades disposed on the periph 
ery of each of said rotatable discs, a plurality of radially 
directed stationary blades disposed in annular arrays 
alternating with said rotatable discs. each annular array 
of stationary blades having an inner and an outer 
shroud ring, a blade ring circumferentially disposed 
about the blades, means for supplying said stationary 
blades with cooling ?uid, a plurality of insulated ring 
segments coaxial with said blade ring disposed radially 
outwardly of said rotating blades and inwardly of said 
blade ring, conduit means for supplying pressurized 
cooling ?uid to said ring segments, said ring segments 
disposed about said rotating blades being expansible in 
both the radial and the axial direction, said radial direc 
tion of expansion of said. ring segments being controlled 
by a biasing means, and a heat shield, said heat shield 
being disposed in a spaced relationship and radially 
outwardly of, yet fixedly attached to, said ring seg 
ments, said heat shield being cooled by chambers hav 
ing a passageway extending therethrough, said passage 
way permitting the ?ow of cooling ?uid through said 
bias producing means, the radially innermost chamber 
having holes therein, said holes permitting the pressur 
ized cooling ?uid to impinge upon said heat shield, the 
?ow of cooling ?uid upon said heat shield preventing 
localized overcooling and hence preventing localized 
distortion of said ring segments thereby, said heat 
shield receiving heat from said ring segments by radia 
tion and convection to permit a uniform temperature 
across said ring segments and, said heat shield provid 
ing a heat barrier between said blade ring and said ring 
segments. 

2. A hot elastic ?uid turbine machine as recited in 
claim 1, wherein said bias producing means are gener 
ally radially directed springs, wherein said cooling ?uid 
passes through said springs and impinges upon said 
heat shield adjacent said ring segments, said heat shield 
preventing heat from penetrating into said blade ring 
area which is comprised of less heat resistant material. 

3. A hot elastic ?uid turbine machine as recited in 
claim 1, wherein said expansible ring segments are pro 
vided with both upstream and downstream support 
means, said support means consists of a plurality of cir 
cumferentially disposed vane segments, each of said 
vane segments having circumferentially directed shoul 
der portions, said shoulder portions overlapping lip 
portions of said ring segments, said lip and shoulder 
portions being in sliding contact, and at the interface 
between said lip and shoulder portions there is a plural 
ity of passageways disposed thereacross, said passage 
ways permitting cooling of said lip and shoulder por 
tions, and said passageways providing escape means for 
the spent cooling ?uid. 
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