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Our invention relates to gas turbine engines and in
particular to nozzle and vane assemblies, such as turbine
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diaphragm and compressor stator vane assemblies, for

such engines.
‘ As is well known to those skilled in the art, gas tur-
bine engines typically include a number of nozzle and
vane assemblies, such as turbine diaphragm and com-
pressor stator vane assemblies, for directing the air and
gas flow within the engine through the rotating compres-
sor and turbine stages. . In the axial flow type of engine,
such assemblies are generally made up of a series of cir-
cumferentially spaced stator vanes or nozze partitions
extending radially between inner and outer shrouds which
define an annular flow path through the engine.

In the case of the turbine diaphragm, it has been a tela-
tively common practice in the design of such structures
to form the outer shroud from two or more concentric
bands such that in cross section the shroud has a rectangu-
lar box-like shape. In such designs both the inner and
outer bands are provided with a series of profiled slots
shaped to conform to the contour of the nozzle partitions
and through which the nozzle partitions are inserted at
assembly and then brazed or otherwise secured in place.

Now it will be appreciated that given a construction
along the foregoing lines in which two concentric bands
are provided with profiled slots which must be aligned at
assembly to receive the radially extending nozzle parti-

tions, the slots must either be contoured and positioned

with a high degree of accuracy if the necessary alignment
relationship is to be provided to receive and propetly po-
sition the nozzle partitions, or if looser tolerances are
allowed, then one set of slots must be made substantially
oversize in order to allow the necessary relative freedom
of movement for alignment purposes at assembly. The
requirement for very close tolerances greatly increases the
manufacturing expense involved and that approach is gen-
erally therefore not used. On the other hand, where the
slots are made oversize, the portions of the slots not oc-
cupied by the nozzle partitions when the assembly is put
together must be filled in with a suitable filler material
once the assembly has been completed and the desired
alignment relationship obtained. Because the amount of
filler material which must be used in some cases becomes
quite substantial, this approach has a tendency to ad-
versely affect the structural rigidity and integrity of the
assembly which would otherwise be available if the parent
metals of the nozzle partitions and the band could be di-
ecily joined along the entire peripheries of the slots.

In view of the foregoing, it is accordingly one object of
our, invention to provide a new and improved nozzle and
vane assembly for gas turbine engines which will facilitate
low cost manufacture and at the same time provide a
higher-degree of structural rigidity than has hitherto been
available,

It is another object of our invention to provide an im-
proved nozzle and vane assembly for gas turbine engines
which will permit maintaining critical alignment toler-
ances between the vanes and nozzles while at the same
time permitting the use of low cost and relatively simple
manufacturing techniques.

We accomplish these and other objects of our invention
in one embodiment thereof as applied to a turbine dia-
phragm construction, in which the outer shroud is formed
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of a pair of concentric bands, by forming the outer shroud
band of a number of separate segments, each segment
being adapted separately to receive one or more mozzle
partitions through profiled slots formed in the segments.

‘Upon assembly of the diaphragm, the outer shroud band

segments may be moved circumferentially relative to each
other into correct alignment. For reasons which will
later be explained in greater detail, we prefer to provide
for a circumferential overlap between the adjacent seg-
ments of the outer shroud band. One advantage of this
approach is that the overlapped portions, when joined to-
gether, provide stiffening ribs in the outer band which
contribute-to the overall structural integrity of the assem-
bly. The segmented outer band permits the profiled slots
in the segments to be formed so as to very closely con-
form to the contour of the nozzle partitions, thereby
greatly reducing the amount of filler material required and
permitting the joint strength to approach that of the parent
metals. -

While the specification concludes with claims particu-
larly pointing out and distinctly claiming the: subject
matter which may be regarded as the invention, the or-
ganization and method of operation, together with further
objects and advantages thereof, may best be understood
by reference to the following description taken in con-
nection with the accompanying drawings in which:

FIG. 1 is a fragmentary view of an annular diaphragm
having use in an axial flow compressor or turbine assem-
bly and embodying our invention; - ’

FIG. 2 is a fragmentary view of the segmented outer
band of the annular diaphragm; '

FIG. 3 is a sectional view of the outer band of FIG. 2
along the liné 3—3 of FIG. 2 showing ore form of cir-
cumferentially joining the outer band segments with vary-
ing degrees of segment overlap therebetween.

Referring to the drawing, and particularly to FIG. 1, an
annular diaphragm 1 is shown in fragmentary view hav-
ing use in an axial flow compressor or turbine assembly
not shown. The annular diaphragm 1 has an inner shroud
2 having a plurality of radially extending stator vanes
such as those shown at 10-14. The stator vanes 10-14
are circumferentially positioned on the outer surface of
the inner shroud 2. The stator vanes 16—14 have po-
sitioned thereon at a point adjacent the stator vane ends
shown at 20-24 an outer shroiid 3¢ which has an inner
concentric band 35 and an outer concentric band 36. In

" accordance with the invention, the outer band 36 is formed
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by circumferentially joining a plurality of circumjacent
outer band segments such as shown at 40-44 to each
other to form an integral outer band structure 3§. The
inner band 35 is formed to a suitable configuration so as
to form a generally rectangular cross section in association
with the outer band 36. It will be noted that the outer
band 36 is formed of outer band segments 4444 which
develop overlap areas such as those shown at §0-54 when
circumferentially joined to each other to form the integral
outer band 36. Ry

As shown by FIG. 2, the individual outer band seg-
ments 49-42 have apertures 60-62 positioned through
selective segments 40-42, - The apertures 60-62 may be
formed by any of several machining operations; for ex-
ample, a punch ‘operation or a cutting operation. . The re-
spective apertures 66-62 in the selected outer band seg-
ments 40-42 receive the stator vane ends 20-22 there-
through in a closely joining relationship since the aper-
tures 69-62 have walls formed to critically: conform to
the contour of the vane ends 20-22 respectively received
therein. The individual outer band segments 46—42 are
circumferentially joined to each other by.a brazing oper-
ation after -they have been aligned circumferentially to

- correctly position the radially extending stator vanes 10—
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3
14. The alignment may provide varying segment over-
lap 70-72 as more clearly shown by FIG. 3.

A cross-sectional view of the outer band 36 along the
line 3—3 of FIG. 2 is shown by FIG. 3 where the seg-
ment overlaps 78—71 of the adjacent outer band seg-
ments 40-42 varies with the necessary alignment required
prior to the brazing operation. In place of the segment
overlap 70—71, the circumferéntially positioned outer
band segments 40-44 circumjacent to the inner band 35
may be joined by buit welding or by a secondary means
such as rivets or bolts inserted through the adjacent outer
band segments.

Another desirable advantage of the present. invention
is shown by FIG. 2 where the segment overlap 70-72
provides stiffening ribs 80-82 along a non-axial or ser-
pentine line which generally follows the curvature of the
vane ends 20-22 in cross section. Such stiffening ribs
8682 provide a substantially more rigid outer band 36.

In accordance with the present invention, other forms
of circumferentially segmenting the outer band 36 will
be apparent to one skilled in the art. For example, the
respective outer band segments 40—44 may have one or
more apertures positioned therethrough to selectively re-
ceive the stator vane ends 20-24. Thus, it is not critical
that a single outer band segment have a single aperture
therethrough. Further, certain outer band segments may
possibly be formed without apertures to provide spacer
clements between: related outer band segments which do
have apertures therein. Similarly, the stiffening ribs
80-82 need not be along a serpentine line as shown since
it is considered within the scope of the present invention
to provide such stiffening ribs with any suitable contour
as may be desired and believed necessary by one having
skill in the art.

1t will be observed from the foregoing that we have
provided an improved diaphragm construction for axial
flow turbines and compressors in which the outer shroud
is tor be formed of two or more concentric bands. Our
construction allows the slots or ‘apertures in the outer
band to be formed to conform closely to the contour of
the vanes or partitions, thereby providing for superior
bonding of the vanes to the band segments, while at the
same time allowing low cost manufacturing methods to
be used withiout sacrificing alignment accuracy. In addi-
tion, our invention in its preferred form provides addi-
tional stiffening ribs on the outer band which even fur-
ther enhance the structural integrity of the system.

As will be evidenced from the foregoing description,
certain aspects of the inverntion are not limited to the
particular details of construction illustrated, and it is con-
templated that other modifications and applications will
oceur to those skilled in the art. It is, therefore, intended
that the appended claims shall cover such modifications
and applications that do not depart from the true spirit
and scope of the invention.

_ Having described the invention, what is claimed is:

1. An annular diaphragm for use in an axial flow com-
pressor or turbine assembly comprising in combination:

(a) an inner shroud,

(b) an outer shroud having an inner annular band and
an outer annular band, )

(¢) a plurality of vanes radially extending from said
inner shroud through said inner band,

(d) a plurality of segments circumjacent said inner
band comprising said outer band,

- (e) selected ones of said segments having at least one
aperture therein,

{f) respective ones of said vanes being received in re-
spective ones-of said apertures, said segments there-
by being circumferentially positioned relative to each
other by said vanes,

(g) portions of each of said relatively positioned seg-
ments overlapping the adjacent segments,

(k) and means to circurnferentially joint the overlap-
ping portions of said relatively positioned segments

5

10

15

20

25

30

40

50

ot
[543

60

65

70

75

A
to each other to integrally form the outer anmular
band.

2. An annular diaphragm for use in an axial flow com-

pressor or turbine assembly comprising in combination:

(a) an inner shroud,

(5)an outer shroud having an inner annular band and
an outer annular band, :

(c) a plurality of vanes radially extending from said
inner.shroud through said inner band, )

(d) a plurality of segments circumjacent said inner
band comprising said outer band, :

(e) selected ones of said segments having at least one

" aperture therein, )

{(f) respective ones of said vanes being received in re-
spective ones of said apertures, said segments there-
by being circumferentially positioned relative to each
other by said vanes, L

(g) portions of each of said relatively positioned seg-‘
ments overlapping the adjacent segments, -

() and means to circumferentially join the overlap-
ping portions of said relatively positioned segments
to each other along a serpentine line to- integrally
form the outer annular band.

3. An annular diaphragm for use in an axial flow com-

pressor or turbine assembly comprising in combination:

(a) an inner shroud, C

(b) an outer shroud having an inner annular band
and an outer annular band, .

(c) said inner band having a plurality of apertures
therein, :

(@) a plurality of vanes radially extending from said
inner shroud, each of said vanes extending through
a respective one of said apertures in said inner band,

() a plurality of segments circumjacent said inner
band comprising said outer band, - ;

(f) selected ones of said segments having at least one
aperture therein, ' : . .

(g) respective ones of said vanes being received in-
respective ones of said apertures in said segments,
said segments thereby being circumferentially posi-
tioned relative to each other by said vanes,

(k) portions of said relatively positioned. segments
overlapping the adjacent segments,

(/) and means to circumferentially join the overlap-
ping portions of said relatively positioned segments
to each other to integrally form the outer annuldr
band. : ) -

4. An annular diaphragm for use in an axial flow com-

pressor or turbine assembly comprising in combination:

(a) an inner shroud, RS

(b) an outer shroud having an inner annular band and
an outer annular band, )

(c) said inner band having a plurality of apertures
therein, :

(d) a plurality of vanes radially extending from said
inner shroud, each of said vanes extending through
a respective one of said apertures in said inner band,

(e) a plurality of segments circumjacent said - inner.
band comprising said outer band, -

(f) selected ones of said segments having at ledst one:
aperture therein, o

(g) respective ones of said vanes being received in. re-
spective ones of said apertures in said segments, said
segments thereby being circumferentially. positioned.
relative to each other by said vanes, ! ’

(k) portions. of said relatively positioned segments
overlapping the adjacent segments, T

(i) and means to circumferentially join the overlap-
ping portions of said relatively positioned segments
to each other along a serpentine line to integrally
form the outer annular band. SR

5. An annular diaphragm for use in an axial ﬁqw com-

pressor or turbine assembly comprising in combination:

{a) an inner shroud,
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(&) an outer shroud comprising a first annular band
and a second annular band concentric with and radi-
ally spaced from said first band,

(¢) a plurality of vanes radially extending from said
inner shroud through said outer shroud,

(d) a circumferential portion of said first band com-
prising a single arcuate member and having a plu-
rality of apertures therethrough for receiving said
vanes,

(e) a corresponding circumferential portion of said
second band having a plurality of segments, selected
ones of said segments each having an aperture there-
through shaped to conform to the contour of said
vanes for receiving a corresponding one of said
vanes, said segments thereby being circumferentially
positioned relative to each other by said vanes and,

(f) means to circumferentially join the relatively posi-
tioned segments to each other to integrally form
said second band.

6. An annular diaphragm as defined in claim 5 wherein

said segments are joined along a serpentine line.
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