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[57] ABSTRACT 
In the manufacturing of stator vanes for the ?rst stage 
of a multi-stage axial ?ow gas turbine, casting di?icul 
ty and casting cost are reduced by making a separate 
casting for each vane instead of making segmental 
groups of vanes which are costly due to a high casting 
rejection rate. The vanes are supported by grooved 
holding blocks attached to the blade ring of the tur 
bine, and they are readily assembled or removed. An 
improved cooling system is provided for the vanes 
which are of a hollow construction. 

7Claims,7DrawingFigures 
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AXIAL FLOW TURBINE STRUCTURE 

BACKGROUND OF THE INVENTION 

This invention relates, generally, to axial flow turbine 
structures and, more particularly, to stator vane struc 
tures for the ?rst stage of a multi-stage axial flow gas 
turbine. 

Heretofore, the stator vanes for axial ?ow gas tur 
bines have been cast in segmental groups of, for exam 
ple, four vanes in each group. This has been difficult 
and costly due to a high casting rejection rate. Also, the 
segments have been installed by inserting them in 
grooves in the blade ring extending transversely of the 
turbine axis. This made removal and replacement of a 
segmental group difficult and time consuming. 

BRIEF SUMMARY OF THE INVENTION 

In accordance with this invention, each stator vane 
structure, for the ?rst stage of a multi-stage axial flow 
gas turbine is made a separate casting. The vane struc 
tures are supported by axially grooved holding blocks 
attached to the blade ring of the turbine. Axially spaced 
‘holding lugs on each vane structure slide axially of the 
turbine in grooves in two adjacent blocks. Thus, each 
vane structure can be removed and replaced separately 
from the other vane structures. The vanes are of a hol 
low construction, and cooling air is admitted into each 
vane through an opening in each holding block into a 

20 

25 

separate air chamber for each vane, so that failure of 30 
any one vane will not rob its neighbors of their air 
supply. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the nature of the inven 
tion, reference may be had to the following detailed 
description, taken in conjunction with the accompany 
ing drawings, in which: ' ’ 

FIG. 1 is a view, partly in elevation and partly in axial 
section, of a portion of a gas turbine incorporating the 
invention; _ 

FIG. 2 is a view, in plan, of one of the holding blocks 
utilized in the structure shown in FIG. 1; 
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FIG. 3 is a projected side elevation, of a portion of 45 
the block shown in FIG. 2; 

FIG. 4 is a side elevation of the block shown in FIG. 
2; 

5 is a view, in front elevation, of the block shown in 
FIG. 2; 

FIG. 6 is an isometric view showing the manner in 
which a stator vane is installed in two adjacent holding 
blocks; and 

FIG. 7 is an enlarged isometric view of the stator 
vane structure. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, particularly to FIG. 1, the 
structure shown therein comprises a portion of the ?rst 
stage of an axial ?ow gas turbine 10 which includes an 
annular array of separate ?rst stage stator vane struc 
tures 12 (only one shown) and an annular row of ?rst 
stage rotor blades 14 (only one shown) disposed im 
mediately downstream from the stationary vanes 12. 
The rotor blades 14 are suitably attached to the 
periphery of a rotor disc 15, only a portion of which is 
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2 
shown, secured to ,a shaft (not shown) rotatably 
mounted in the turbine casing in a manner well known 
in the art. The turbine 10 may include additional ex 
pansion stages comprising stationary vanes and rotary 
blades disposed downstream from the blades 14, 
thereby providing a multi-stage turbine. 
A hot motive gas is supplied to the turbine from 

suitable combustion chambers (not shown). The hot 
motive gas flows from the combustion chambers 
through the stationary vanes and the rotating blades, 
thereby driving the turbine shaft by energy extracted 
‘from the hot motive ?uid, in a manner well known in 
the art. , 

As shown in FIG. 1, the stator vane structures 12 are 
mounted in a stator blade ring 16 which may be of a _ 
fabricated construction comprising a plurality of annu 
lar sections 18 of different diameters welded together. 
The blade ring 16 is disposed inside a turbine casing 
(not shown) which is generally circular in cross section. 
A cover 20 may be attached to the blade ring 16 in a 
suitable manner. In accordance with the usual practice, 
arcuate ring segments 22 are mounted in a T-shaped 
groove 24 in the inner periphery of a section 18 of the 
blade ring 16 around the rotor blades 14 to reduce 
leakage of the motive ?uid past the rotor blades durin 
operation of the turbine. ' 

Heretofore, the stator vanes have been cast in seg 
mental groups of vanes with a certain number of vanes, 
for example four, secured between an arcuate outer 
shroud segment and an inner arcuate shroud segment. 
The outer shroud segments have been mounted in a 
groove in the blade ring in a manner similar to the ring 
segments 22. The prior method of casting the vanes in 
groups has been difficult and costly due to a high cast 
ing rejection rate. 

In accordance with the present invention, each vane 
structure 12 for the ?rst stage of the turbine is cast 
separately with a vane portion 26 secured between an 
outer shroud portion 28 and an inner shroud portion 
30, thereby simplifying the casting procedure. The 
outer shroud portions 28 are supported in holding 
blocks 32 attached to the blade ring 16 by means of 
screws 34 extending through the blade ring and 
threaded into holes 36 in each block 32. Additional 
positioning means for each holding block may be pro 
vided by a pin 38 inserted through a flange 40 on the 
blade ring 16 into one end of each block 32. 
As shown more clearly in FIGS. 2 to 6, each holding 

block 32 is generally parallelogram shaped with an in 
wardly extending projection 42 on one side of the 
block. The projection 42 has axially extending grooves 
44 and 46 therein for receiving holding lugs 48 on the 
outer shroud 28 of the vane structure 12, see FIG. 7. 
Each block has a slight curvature corresponding to the 
curvature of the blade ring. The blocks 32 may be 
made by cutting a ring having a generally rectangular 
cross section with an outside diameter substantially 
equal to the inside diameter of the ?rst section 18 of 
the blade ring 16 into a predetermined number of 
pieces, for example 40. Thus, each block, extends 
through an arc of 9°. The grooves 44 and 46 are 
machined in each block. Likewise, the holes 36 are 
drilled and tapped in each block. An opening 50 is 
drilled through each block for admitting cooling air 
into each vane 26 which is of a hollow construction. A 
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hole 52 is drilled in one end of each block for receiving 
the pin 38. As previously explained, each block 32 is at 
tached to the blade ring 16 by means of two screws 34 
threaded into the holes 36. 
An advantage of the present structure is that- by 

providing the vane retaining grooves in separate high 
strength blocks, the blade ring proper may be made of a 
less expensive material. Also, since the holding blocks 
are separate from the blade ring, they may be machined 
on relatively small machine tools which have a lower 
cost rate than larger tools required for machining the 
relatively large blade ring. 
As shown in FIG. 7, each vane structure 12 com 

prises the vane portion 26,’which is of a hollow con 
struction, secured between the outer shroud portion 28. 
and the inner shroud portion 30. Two transversely 
spaced rows of holding lugs 48 are formed integrally 
with the outer shroud portion 28. In order to minimize 
contact area between the holding lugs of the vane and 
the holding blocks, the lugs 48 in each row are spaced 
axially of the turbine toprovide gaps 49 between lugs, 
thereby reducing conductive heat transfer from the 
vane to the holding blocks and the blade ring. 

In order to supply a uniform amount of cooling air to 
each vane, a cover member 54 is secured on the outer 
shroud portion 28, as by brazing, between the two rows 
of holding lugs 48 to provide a separate air chamber for 
each vane structure. Cooling air is admitted from the 
space between the blade ring 16 and the cover 20 
through an opening (not shown) in the blade ring, the 
opening 50 in the holding block 32, an opening 56 in 
the cover member 54, and into the interior of the vane 
26 through an opening 58 in the outer shroud 28. the 
air is exhausted from the vane through openings 60 in 
the downstream edge of the vane. The cooling air may 
be supplied I by a compressor (not shown) or other 
suitable source and admitted into the space inside the 
blade ring cover 20' through an opening 62 in the cover 
20, see FIG. 1. Separate cooling air chambers permit 
separate metering of air to each chamber so that failure 
of ‘any one vane will not rob its neighbors of their air 
supply. Also, the ?t between the holding block 32 and a 
?ange 64 around the opening 56 in the cover 54 may be 
made such that a gap is provided to permit compressed 
air to escape to cool the ambient air surrounding the 
outside of the cooling chamber. ' 
- As shown more clearly in FIG. 6, the holding lugs 48 
on a vane structure 12 are slid axially of the turbine in 
the grooves 44 and 46 in two adjacent holding blocks 
32 to install the vane structure in the turbine. As shown 
in FIG. 1, downstream movement of the vane structure 
is limited by a spacing member 66 secured to the blade 
ring 16. When the vane structures are installed, a por 
tion 68 on each shroud 28 overlaps a portion 70 on an 
adjacent shroud see FIG. 7. Upstream movement of the 
vane structure during operation of the turbine is 
prevented by the pressure of the motivating ?uid. This 
manner of supporting the separate vane structures in 
the turbine permits easy removal for inspection and/or 
replacement of any vane structure without removal of 
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the turbine blade ring cover. 
Another advantage of the single over the multiple 

vane concept is in the economics of vane replacement. 
It is well known that in the use of high temperature 
ate 'als where r e life can be a overni fac , t erenls a large fiffeignce between the maxi‘r?um 

and the average life of the materials resulting in a 
reduction of the life of one vane compared with its 
neighbors. When multiple vane segments are used, 
failure of one vane will require the replacement of the 
entire group. In view of these factors, the average life of 
a row of single vanes will greatly exceed the life of a 
row of multi-vane segments. - 

From the foregoing description,‘ it is apparent that 
the invention provides a turbine stator vane structure 
and supporting means for the vane structure ‘which 
have numerous advantages over prior structures. The 
structures herein disclosed are particularly suitable for 
use in the ?rst stage of a multi-stage axial flow gas tur 
bine. 
We claim as our invention: _ 

1. In an axial ?ow hot elastic ?uid turbine, in com 
bination, _ 

a stator blade ring, 
an annular array of holding blocks attached to said 

blade ring, 
an annular array of separate stator vane structures 

for directing hot motive ?uid, in an axial direction, 
said blocks being interposed between said vane 

structures and said blade ring, 
said blocks having axially extending grooves, 
said vane structures being slidably supported in said 

grooves, 
means for restraining movement of said vane struc 

tures in said axial direction, and 
means for permitting slidable disengagement of said 

vane structures from said blocks by movement in a 
direction opposite to said axial direction. 

2. The combination de?ned in claim 1, wherein 
each vane structure includes holding means slidably 

disposed in said grooves. ’ 
3. The combination de?ned in claim 2, wherein 
the holding means comprises two transversely spaced 
rows of lugs, each of said rows including a plurality 
of mutually spaced lugs. 

4. The combination de?ned in claim 3, wherein 
the lugs in each row are spaced from each other in 

axial direction. ‘ 

5. The combination de?ned in claim 1, wherein 
the vanes are of a hollow construction, and 
each holding block has an opening therethrough ad 

mitting coiling air into a single vane. 
6. The combination de?ned in claim 5, including 
a cover member secured to each vane structure to 

provide a separate cooling air chamber for each 
vane. 

7. The combination de?ned in claim 3, wherein 
the holding lugs for each vane structure are disposed 

in grooves in mating two oppositely adjacent hold 
ing blocks. 
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