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craft Corporation, East Hartford, Conn., a corpora-
tion of Delaware

Application October 1, 1554, Serial No. 459,639
10 Claims. (Cl. 253~-78)

This invention relates to nozzle vanes for-a turbine and
particularly to the mounting of the vanes in a supporting
structure,

The nozzles have been supported in jnner and outer
siiroud rings which have openings to receive the vanes
and which carry both the axial thrust on the vanes due
to the pressure drop through the nozzle and aiso the cir-
cumferential throst from the torque applied to the vanes.
The loading of the shroud rings has been found to be so
high, especially at the operating temperatures of the
nozzies vanes and shroud rings, that the shrouds have
been subject to severe cracking, frequently to such an ex-
tent as to cause failure. A feature of the invention is an
arrangement by which to relieve the shroud rings of a
substantial part of the load acting on these rings.

Ancther feature is the transfer of the thrust Joading on
the vanes directly from the vanes to a support structure
without transmitting this thrust through the shrouds. One
feature of the invention is an arrangement by which to
permit expansion and contraction of the shroud without
affecting the nozzle vanes and without interfering with the
device by which the thrust loading on the vanes is ab-
sorbed.

Other objects and advantages will be apparent from the
specification and claims, and from the accompanying
drawings which illustrate an embodiment of the invention.

Fig. 1 is a longitudinal sectional view through a turbine.

Fig. 2 is a fragmentary sectional view substantially on
the line 2—2 of Fig. 1.

Fig. 3 is a longitudinal sectional view through a part
of a turbine engine.

The invention is shown in conjunction with a turbine
having nozzle vanes 2 directly upstream of a row of
turbine blades 4 carried by a rotor 6. The rotor is sup-
ported centrally of a casing 8 by suitable bearings sup-
ported from the casing, as shown, for example, in the
Willgoos Patent 2,639,579. The casing 8 is made up of
support rings 16 and 12 attached together in axial align-
ment as by bolts 14 and these rings carry the outer ends
of the turbine vanes. The support ring 10 is shown as
providing support for the outer ends of the row of vanes
2. 'The inner ends of the vanes 2 are supported by an
inner ring 16.

The rings 16 and 16 are so mounted that they are held
in concentric relation with respect to each other and are
prevented from moving axially with respect to each other.
This may be done, for example, by the attachmerit of the
cuter casing 8 to a surrounding supporting ring 18 which
in turn is secured to the outer annular wall 20 of the com-
bustion chamber of the engine. The wall 20 at its for-
ward end is connected to the outer wall 22 of the diffuser
section into which a compressor, not shown, discharges.
The inner wall 24 of the diffuser is held in ‘predetermined
relation to the outer wall by radial struts 26.

The inner caging ring 16 is attached to a sleeve 28 form-
ing the inner wall of the combustion chamber and ex-
tending forwardly. for attachment to the inner wall 24 of

.the diffuser as by a ring 29. With this arrangement it
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will be clear that the rings 10 and 16 are supported so
that they are held in predetermined radial and axial rela-
tion to each other and can have axial loads applied there-
to without detrimentally affecting the arrangement of the
parts. ;
Associated with the outer casing ring 10 is a shroud ring
30 having openings 32 therein through which the outer
ends of the vanes 2 extend. As shown each vane has an
enlarged head 34 at the outer end which fits within the
opening 32 and the latter is made large enough so that
the vane can move freely therein, permitting the vane to
move radially with respect to the shroud ring.

Any axial pressure loads applied to the vane 2 are
transmitted through projecting lugs 36 on each vane which
engage with an inwardly extending rib 38 on the casing
ring 10.. As shown, the radial dimensions of the rib and
lugs are such that radial movement of the vane is not in-
terfered with. That is to say, there is radial clearance
provided between the casing rib and the vane and be-
tween the lug and the casing. The rib 38 may be con-
tinuous or may be interrupted to form a plurality of pro-
jecting lugs with which the vane lugs engage.

As shown, the cooperating surfaces on the rib 38 and
lugs 36 are in a plane substantially at right angles to the
axis of the nozzle such that relative circumferential move-
ment of any of the lugs with respect to rib 36 is permis-
sible except as the circumferential movement of each vane
is limited by the shroud ring. That is to say, the axial
load only is transmitted directly from the vane through the
lugs 36 to the casing and the circumferential loading on
the vane is through the shroud to the casing thereby re-
lieving the shroud of any axial loads. ‘ )

The shroud ring 3¢ has a number of radially extending
projections 40 at its downstream edge which fit within
radially extending grooves 42 in a ring 44 attached to
the casing 18 by the bolts above mentiomed. With this
arrangement the shroud ring is prevented from turning
within the casing ring but is free to move radially so that
thermal expansion of the shroud ring with respect to the
casing ring 10 is not restricted. Tt will be apparent .that
the essential contact between the shroud ring and the outer.
supporting structure is the interengagement of the projec-
tions 40 with the ring 44 and the radial overlapping of the
ring 44 with the shroud, as shown at 45, Fig, 2, by which
to limit rearward axial movement of the shroud ring.
‘This overlap, which resuits from the tongues 43 defined
between the grooves 42 extending radially inward beyond
the outer surface 35 of the ring 39, is best shown in Fig,
2.. The forward axial movement of the shroud ring 34 is
limited by engagement of the forward edge of the ring
in a notch 47 in the casing ring 16. It will be apparent
that the outer end of each vane 2 is free to move in a cir-
cumferential direction except as Iimited by slot 32 so
that the torque loading on the vanes is transmitted directly
to the shroud ring. Nevertheless, a substantial part of the
load, that is to say, the axial thrust loading on the vanes,
is not imparted in any way to the shroud ring but is trans-
ferred directly from the vane to the casing ring. ‘The up-
stream end of the shroud may be positioned in a notch
45 in casing ring 10 but not in contact with the ring as
shown, ;

A similar arrangement is utilized at the inner ends of
the vane 2. In this arrangement the inner casing ring
16 carries, in spaced relation thereto, a shroud ring 46
having openings 48 to receive the enlarged inner ends 50
of the vanes 2. Because the thermal expansion problem
is not as severe at the inner ends of the vanes the up-
stream end of the shroud ring 46.may be bolted -directly
to the casing ring 16 without providing for relative ther-
mal expansion. As at the outer ends of the vanes, each
vane has a projecting lug 52 which engages with a cir-
cumferential rib 54 on the casing ring 16 so that the



' 2,032,485

axial thrust loading on each vane is transmitted directly

to the ring 16 without being transferred through the
shroud ring. It will be understood that the lugs 36 extend
_outwardly from the outer vane end whereas the lugs 52
“extend inwardly from the inner vane end. Also as at the 5
.outer ends of the vanes the torque loading on each vane

is transmitted to the shroud ring since the circumferential
movement of the vanes is limited only by the opening in
the shroud ring through which the vanes extend.

It is to be understood that the invention is not limited 10
to the specific embodiment herein illustrated and de-
scribed, but may be used in other ways without departure
from its spirit as defined by the following claims. P

- Weclaim: . -

1. In a turbine nozzle construction; a.casing. ring, a 15
_shroud ring attached to and having a portion -thereof
. spaced radially from said casing ring, a row of vames. ex-
_tending radially from said shroud ring, said shroud ring.
“having a row of openings in said radially spaced portion '
receiving the ends of said vanes slidably therein, and 20
.interengaging cooperating means on said casing ring and

_on said vanes to limit the movement of said vanes axially
of said rings in one direction, said cooperating means

having radial clearance to permit radial movement be-
tween the vanes and the casing.

2. In a turbine nozzle ring, an outer casing ring, an
inner casing ring substantially concentric to and posi-

_tioned within the outer ring, an outer shroud ring mounted
on the inner side of said outer casing ring and having
a portion thereof located in radially spaced relation there- 30
to, an inner shroud ring mounted on the outer side of
.said inner ring and having a portion thereof located in

- radially. spaced relation to said inner ring, each of said
shroud rings having a row of openings in said radially
spaced portions, a number of vanes extending between 39
said shroud rings and having their ends axially slidably
positioned in said openings, and interengaging cooperating
lugs in axial engagement on one of said casing rings and
on the adjacent ends of the vanes by which to limit axial
movement of said vanes with respect to said casing ring, 40
-said one of said casing rings having means engaging with
the adjacent shroud ring to prevent relative angular
movement.

- 3. In a turbine nozzle construction, a casing ring, a
shroud ring adjacent to and having a portion thereof ra- 45
fiially spaced from said casing ring, a row of vanes extend-
ing radially through the spaced portion of said shroud
~ring and axially movable relative thereto, said portion of
the shroud ring having a row of openings receiving said
_vanes axially slidably therein, limiting means provided by gp
said casing ring and vanes in axial engagement-with each
other for limiting their relative axial movement, and inter-
engaging radially extending guide means on the shroud
apd casing rings to permit thermal expansion of the shroud
ring with respect to the casing ring and restrain relative gg
rotation thereof. :

4. In a turbine nozzle construction, a casing ring, a
sl.lroud ring adjacent to and having a portion thereof ra-
dially spaced from said casing ring, a row of vanes ex-
tgnding radially through the spaced portion of said shroud gg
ring, said portion of the shroud ring having a row of open-
ings receiving said vanes axially slidably therein, limiting
means provided by said rings for limitng the relatve axial
movement of said rings and including interengaging radial-

"1y ‘extending guide means on the shroud and casing rings gs
to permit thermal expansion of the shroud ring with re-
spect to the casing ring, a projection on the end of each
vane, and a projecting rib on the casing ring and located
between said casing and shroud rings, said rib having a
radially extending surface engaging with the projections yg
on the vanes. :

5..In a turbine nozzle construction, a casing ring, a
shroud ring adjacent to and having a portion thereof ra-

- dially spaced from said casing ring, a row of vanes having

25

. their ends extending radially through the spaced portion. s

- 4

of said shroud ring, said portion of the shroud ring having
a row of openings receiving said vanes axially slidably
therein, limiting means provided by said casing ring and
vanes and in axial engagement for limiting their relative
axial movement, and interengaging radially extending
guide means on the shroud. and casing rings to permit
thermal expansion of the shroud ring with respect to the
casing ring, said interengaging radially extending guide
means being so arranged as_to prevent relative turning
motion between the rings. .

6. In a turbine nozzle construction, an outer casing
ring, an inner casing ring substantially concentric to and
positioned within said outer ring, means connected to said
rings for supporting said rings in predetermined axial
relation to each -other, a shroud ring adjacent to one of
said casing rings and located between the casing rings,
Jimiting means provided by the shroud ring and the ad-
jacent casing ring for limited relative axial movement

_therebetween said shroud ring being spaced from the ad-

jacent casing ring and having a row of cpenings therein,
a row of vanes extending between said casing rings and
having their ends projecting through and freely movable
radially and axially in the row of openings in said shroud
ring, and interengaging means on said vanes and on the
casing ring and in axial engagement to which the shroud
ring is adjacent for limiting the axial movement of said
vanes with respect to the last mentioned casing ring.

7. In a turbine nozzle construction, an outer casing
ring, an inner casing ring substantially concentric to and
positioned within said outer ring, means connected to said
rings for supporting said rings in predetermined axial rela-
tion to each other, a shroud ring adjacent to the outer
casing ring and located between the casing rings, limiting
means provided by the shroud ring and the adjacent casing
ring for limited relative axial movement therebetween,
said shroud ring being spaced radially from the adjacent
casing ring and having a row of openings therein, a row of
vanes extending between said casing rings and having their
outer ends projecting through and freely movable radially
and axially in the row of openings in said shroud ring, and
cooperating means on said vanes and on the outer casing
ring and in axial engagement for limiting the axial move-
ment of said vanes with respect to said outer casing ring:

8.  In a turbine nozzle construction, an outer casing ring,
an inner casing ring substantially concentric to and posi-
tioned within said outer ring, means connected to said
rings for supporting said rings in predetermined axial rela-
tion to each other, a shroud ring adjacent to one of said
casing rings and located between the casing rings, said
shroud ring being radially spaced from the adjacent casing
ring and having a row of openings therein, a row of vanes
extending between said casing rings and projecting through
and radially slidable in the row of openings in said shroud
ring, cooperating means on said vanes and on the casing
ring to which the shroud ring is adjacent for limiting the
axial movement of said vanes with respect to the last

. mentioned casing ring, and interengaging cooperating

means on the shroud ring and the casing ring adjacent
thereto to hold the shroud against turning movement with-
in the casing and to permit thermal expansion of the
shroud ring -radially with respect to the adjacent casing
ring. .

9. In a turbine nozzle construction, a casing ring, a
shroud ring within and radially spaced from said casing
ring, said shroud ring having a row-of openings therein
and having an axially slidable connection with the casing
ring so as to be relatively movable axially with respect to
said casing ring, a row of nozzle vanes having their outer
ends slidable radially and axially in said row of openings,
and means including at least one lug on the outer end
of each vane and a cooperating circumferential rib on
said casing to absorb directly in the casing any axial load

~ on the vane.

10. In a turbine nozzle construction, a casing ring, a
shroud ‘ring within and radially spaced from said casing
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ring, said shroud ring having a row of openings therein
and being relatively movable axially with respect to said
casing ring, cooperating interengaging means provided by
said casing ring and shroud ring for preventing circum-
ferential movement of the shroud ring within the casing
ring, a row of nozzle vanes having their outer ends slid-
able radially ‘and axially in said row of openings, .and
means including at least one lug on the outer end of each
vane and a cooperating circamferential rib on said casing
to absorb directly in the casing any axial load on the vane.
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