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INTEGRAL SEGMENTED CMC SHROUD HANGER AND RETAINER SYSTEM
CROSS-REFERENCE TO RELATED APPLICATIONS

Ly This application 1s a PCT utility patent application claiming priority to and
benefit from currently pending U.S. Provisional Patent Application Serial No. 61/768,866,
filed February 235, 2013, and titled “Integral Segmented CMC Shroud Hanger and Retainer

System’”.
SACRGROUND

{3002} The disclosed embodiments generally pertain to gas turbine engines. More
particularly, but not by way of limifation, present embodiments relate to shrouds utilized in

gas turbine engines.

[0003] A typical gas turbine engine generally possesses a forward end and an aft end
with its several core or propuision components positioned axially there between. An air inlet
or intake s located at a torward end of the engine. Moving toward the aft end, in order, the
intake 1s followed by a compressor, a combustion chamber, and a turbine. It will be readily
apparent from those skilled in the art that additional components may also be included in the
engine, such as, for example, low-pressure and high-pressure compressors, and low-pressure
and high-pressure turbines. 'This, however, is not an exhaustive list. An engine also typically
has an internal shait axially disposed along a center longitudinal axis of the engine. The
internal shatt i1s connected o both the turbine and the air compressor, such that the turbine

provides a rotational input to the air compressor o drive the compressor blades.

0041 in operation, air 1s pressurized in a compressor and mixed with fuel in a
combustor for generating hot combustion gases which flow downstream through turbine
stages. 'These turbine stages extract energy from the combustion gases. A high pressure
turbine first receives the hot combustion gases from the combustor and includes a stator
nozzle assembly directing the combustion gases downstream through a row of high pressure
turbine rotor blades extending radially outwardly from a supporting rotor disk. In a two stage
turbine, a second stage stator nozzle assembly is positioned downstream of the first stage
blades followed in turn by a row of second stage rotor blades extending radially outwardly
from a second supporting rotor disk. The turbine converts the combustion gas energy to

mechanical energy.
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8005] Fach of the turbines may include one or more stages of rotor blades which
extend radially outward from rotor discs. A shroud assembly circumscribes the turbine rotor
and defines an outer boundary for combustion gases flowing through the turbine. The turbine

shroud may be a single unitary structure or may be formed of a plurality of segments.

1 3006] Some known shroud assemblies include a shroud hanger that is coupled to an
outer casing of the engine to provide support (o a plurality of shrouds positioned adjacent to,
and radially outward of, the tips of the turbine blades. It is desirable to limit the clearance
between the shroud and the blade tips {o himit loss of energy from the combustion gas Howing

there through.

FRHINE The shroud must be capable of meeting the design life requirements for use in
the turbine engine operating {emperature and pressure environment. To enable current
materials {o operate ettectively in such strenuous temperature and pressure conditions, it has
been practiced to utilize composiie and, i particular, ceramic mairix composite {CMO)
materials for use in the shroud segiments because they have higher temperature capability
than metallic type paris. However, such ceramic matnx composite {CMC) have mechanical
properties that must be considered during the design and application of the CMC use as a
shroud segment or component. CMC matenals have relatively low tensile ductility or low
strain to fatlure when compared to metallic materials. Also, CMC materials have a
coctiicient of thermal expansion which differs significantly from metal alloys used as
restraining supports or hangers for shrouds of CMC type matenals. Therefore, if a CMC
shiroud segment 18 restrained and cooled on one surface during operation, forces can develop

leading to failure of the segment.

HH08] As may be seen by the foregoing, it would be desirable to overcome these and

other deficiencies with gas furbine engines components.
SUMMARY

{B009] According to present embodiments, a shroud hanger with integral retainer
assembly inchudes a ceramic mainx composite shroud hanger, which extends in an axial
direction and a circumierential direction, a support wall extends n 3 circumferential
direction, the support wall having a shoulder near ends, a retainer depending from the support
wall having a first lower leg and a second lower leg extending in circumferential directions, a
first shroud supported By the a first lower leg and a second shroud supported by the second

lower leg.
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{8016} Optionally, the ends of the shrouds are offset from the ends of the shroud
hanger. The retamer may be substantially T-shaped. The hanger may have a forward wall
and an aft wall. The retainer may have a first depending member and optionally may have a
second depending member spaced from the f{irst depending member. The lower legs may
have a circumierential length less than the first and second arms. The legs are disposed into
the shrouds at slash faces of the shrouds. The legs having pads near ends of the retainer. The
pads and the shoulders may capture the shrouds. The legs having pads that support the
shrouds at first circumierential locations. The shoulders restraining the shroud at a second
circumierential location. The shoulders depending downwardly and the pads extending
upwardly. The hanger retaining the shrouds in a radial direction and a circumferential

direction.

(0011} All of the above outlined features are {o be understood as exemplary only and
many more teatures and objectives of the invention may be gleaned from the disclosure
herein. Therefore, no imiting interpretation of this summary 1S {0 be understood without

turther reading of the entire specification, claims, and drawings included herewith.

BRIKKF DESCRIPTION OF THE ILLUSTRATIONS

00128 Embodiments of the mvention are illustrated n the following illustrations.
(O013] F1(. 1 1s a sude section view of a gas turbine engine.
160141 10, 2 18 a side view of an exemplary turbine shroud section mncluding a

shroud hanger and retainer assembly;
{3O18] FIG. 3 18 an isometnc view of a shroud segment disposed in a turbine section;

{338 61 P10 4 18 an isometric section view of the hanger and shroud assembly in g

turbine section;

LH FIG. 5 15 an forward-locking-aft view of an integral hanger and retainer

assembly with shiroud segments; and,

{30 18] FiGa. 6 13 an isometric view of the hanger and retamer assembly is depicted;
and,
{3619 FI(G. 7 18 an exploded 1sometnie view of the assembly of FIG. 6.
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DETAILED DESCRIPTION

3628} Reterence now will be made in detail to embodiments provided, one or more
cxamples of which are illustraied in the drawings. Each example is provided by way of
explanation, not limitation of the disclosed embodiments. In fact, it will be apparent to those
skiiled i the art that vanous modifications and variations can be made in the present
embodiments without departing from the scope or spirit of the disclosure. For instance,
features illustrated or described as part of one embodiment can be used with another
embodiment to still yield further embodiments. Thus it is intended that the present invention
covers such modifications and vanations as come within the scope of the appended claims

and their eguivalents.

{B021] Reterning to FIGS. 1-7 various embodiments of an integral segmented CMC
shroud hanger and refainer system are depicted. The shroud hanger and retainer system may
be utilized 1in vanous portions of the gas turbine engine including, but not limited to, high
pressure and low pressure turbines as well as the compressor. The embodiments utilize a
hanger which 1s integrally formed with the retainer for support of shroud segments. Each
hanger supports two segments and in this configuration the end or split lines of the shroud
hanger are oftset from the end or slash faces of the shrouds. The instant configurations
reduce part complexity by combining the hanger and the refainer and likewise reduce weight.

All ot these features tiprove manufacture.

{00221 As used herein, the terms “axial” or “axially” refer to a dimension along a
longitudinal axis of an engine. The term “forward” used in conjunction with “axial” or
“axially” refers to moving in a direction toward the engine inlet, or a component being
refatively closer to the engine inlet as compared (o another component. The term “aft” used
in conjunchion with “axsal” or “axually” refers to moving in a direction toward the engine
nozzle, or a component being relatively closer to the engine nozzle as compared to another

component.

{0023] As used heremn, the terms “radial” or “radially” refer to a dimension extending
between a center longitudinal axis of the engine and an ouler engine circumficrence. The use
of the terms “proximal” or “proximally,” either by themselves or in conjunction with the
terms “radial” or “radially,” refers to moving in a direction toward the center longitudinal
axis, of a component being relatively closer to the center longitudinal axis as compared o

another component. The use of the terms “distal” or “distally,” either by themselves or In
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conjunction with the terms “radial” or “radially,” refers to moving in a direction toward the
outer engine circumierence, or a component being relatively closer to the outer engine

circumiference as compared to another component.

18024} As used herew, the terms “lateral” or “laterally” refer to a dimension that is

perpendicular to both the axial and radial dimensions.

025] Retermng mitially to FIG. 1, a schematic side section view of a gas turbine
engine 1018 shown. The function of the turbine is to extract energy from high pressure and
temperature combustion gases and convert the energy into mechanical energy for work. The
turbine 10 has an engine inlet end 12 wherein air enters the core or propulsor 13 which is
defined generally by a compressor 14, a combustor 16 and a multi-stage high pressure turbine
20. Collectively, the propulsor 13 provides thrust or power during operation. The gas turbine

1 may be used for aviation, power generation, industrial, marine or the like.

{8626} In operation air enters through the air inlet end 12 of the engine 10 and moves
through at least one stage of compression where the air pressure is increased and directed to
the combustor 16. The compressed air 1s mixed with fuel and burned providing the hot
combustion gas which exits the combustor 16 toward the high pressure turbine 20. At the
high pressure turbine 20, energy 1s extracted from the hot combustion gas causing rotation of
turbine blades which in turn cause rotation of the shaft 24. The shaft 24 passes toward the
front of the engine to continue rotation of the one or more compressor stages 14, a turbofan
18 or inlet {an blades, depending on the turbine design. The turbofan 18 is connected by the
shaft 28 to a low pressure turbine 21 and creates thrust for the turbine engine 10. A low
pressure turbine 21 may also be utihized to exiract further energy and power additional
compressor stages. The low pressure air may be used to aid in cooling componenis of the

engine as well.

106273 With reference additionally to FIG. 2, an exemplary turbine shroud section is
depicted. The turbine 20 includes a row of circumferentially spaced stationary vanes and a
plurality of circumiferentially spaced turbine blades downstream of the vanes. The blades 23
are toil-shaped and mounted to a turbine rotor disk. Each of the blades 23 extends radially
toward a shroud 40. The shroud 40 extends circumferentially about the engine axis 26 and is
comprised of a plurality of shroud segments 41. Optionally, the shroud 40 may be formed of
one unitary structure. The shroud 40 1s tightly configured relative to the blades 23 to define
an outer radial flowpath boundary for the hot combustion gas {flowing through the turbine 20.
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08281 The gas turbine 10 15 axi-symmetrical about engine axis 26 or shaft 24 so that
various engine components rotate thereabout. The axis-symmetrical shaft 24 extends through
the turbine engine forward end nto an afi end and 1s journaled by bearings along the length
of the shaft structure to rotate about the centerline 26. The shaft 24 may be hollow to allow
rotation of 3 low pressure turbine shatt 28 theremn and independent of the shaft 24 rotation.
Shatt 28 also may rotate about the centerline axis 26 of the engine. During operation, the
shaft 28 rotates along with other structures connected to the shaft such as the rotor assemblies
of the turbine in order {o create power or thrust for various types of turbines used in power

and indusirial or aviation areas ot yse.

{029] Reterring again to FIG. 2, a side section view of the turbine 20 1s depicted.
An engine casing 35 extends circumferentially about the engine axis 26 (FIG. 1), Hangers 70
are extending from the radially mnward side of the engine casing 35, The hangers 70 retain
the shroud segments 41 in circular configuration about the engine axis 26 and define the flow

boundary within the turbme 20.

{0838 Referning now to FIG. 3, an isometric view of an exemplary shroud segment
41 1s depicted. Each shroud segment 41 has a generally hollow cross sectional shape defined
by a radially inner wall 42 and a radially cuter wall 44 and forward and aft walls 46, 48.
¥Yarous cross-sectional shapes may be defined and the depicted shape should not be
considered himiting, The walls 42, 44, 46, 48 define a hollow interior or cavity 50 through
which atr may pass for cooling of the shroud segments 41. A transition wall 52 may also be
located between the forward wall 46 and the radially outer wall 44. The transition wall 52
may be curved as shown or at an acute angle relative to the longitudinal axis 26 of the engine
10. The walls 42, 44, 46, 48, 52 may be joined by radiused, sharp or squared-edged
transitions between the intersections of the walls. As shown herein, the walls are generally

radiused which may improve manufacture of the part.

16031 The radially inner wall 42 extends beyvond the forward wall 46 and aft wall 48
to define forward and aft overhangs 54, 56. When a plurality of shroud segments 40 is
positioned {ogether, a substantially continuous Hiow surface 60 is defined along the radially

inner side of wall 42. This is best seen in a forward looking aft view of FIG. 5.

{60321 The shroud segments 40 inchude end faces 68 which are commonly referred to
as “slash faces.” The slash faces 68 may le in plane parallel to the center line axis of the

engine 10, referred to as 3 “radial plane”, or they may be slightly offset from the radial plane,
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or otherwise oriented so that they are at an acute angle to such radial plane. Along the slash
faces are relief sections 62, 64, which in combination with adjacent relief sections of adjacent
segments 41 form apertures. When a plurality of segments 41 are positioned to form a
siwoud or shroud assembly 48, the shroud 40 has a plurality of circumferentially spaced
apertures formed by adjacent relief sections 62, 64 located at the slash faces 68. The shroud

44 15 supported from the engine casing 35 (FIG. 2) at these locations.

{B633] When the segments 41 are assembled into a complete ring, end gaps may be
present between the faces 68 at the adjacent shroud segments 41, One or more seals may be
provided atf the end faces 68. These seals are generally known as “spline” seals formed of
thin strips of metal or other suitable materials which are inserted in slots in the end faces to

span the gaps between adjacent segments 40.

3034 The shroud segments 41 may be constructed of various low ductility and low
coetlicient of thermal expansion materials including but not lumited to a ceramic matrix
composite (CMC). Generally, CMC matenals include a ceramic fiber, for example a silicon
carbide {Si(), forms of which are coated with a compliant material such as boron nitride
(BN). The fibers are coated in a ceramic type matrix, one form of which 1s silicon carbide
(51C). Typically, the shroud segment 40 can also be constructed of other low-ductility, high-
temperature-capable matenals. CMC matenals generally have room temperature tensile
ductility of less than or equal to about 1% which is used herein to define a low tensile
ductility material. Generally, CMC materials have a room temperature tensile ductility in the

range of about $.4% to about 8.7%.

30351 CMC matenials have a charactenistic wherein the matenials tensile strength in
the direction parallel to the length of the fibers (the “fiber direction”) is sironger than the
tensile strength in the direction perpendicular. This perpendicular direction may include
matrix, interiaminar, secondary or tertiary fiber divections. Various physical properties may

also differ between the tiber and the matrix directions.

{3036} Filow path 60 of the shroud segment may incorporate a layer of environmental
barrier coating 66, which may be an abradable matenial, and/or a rub-tolerant material of a
known type suifabie for use with CMC materials. This layer is sometimes referred to as a
“rub coat” 66, As used herein, the term “abradable” implies that the rub coat 66 is capable of
being abraded, ground, or eroded away during contact with the tips of the turbine blades 23 as

they turn inside the shroud segments 41 at high speed, with little or no resulling damage to
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the turbine blade tips. This abradable property may be a result of the matenial composition of
the rub coat 66, by its physical configuration or by some combination thereof. The rub coat
66 may comprise a ceramic layer such as vitria stabilized zirconia or bamum strontivm
aluminosilicate, Exemplary compositions and methods suitable for making the rub 3¥ are
described in ULS. Patent No. 7,749,568 (Johnson, et al.}, which is incorporated herein by

reterence.

{30371 Reterring now to FIG, 4 1s a section view of the hanger with integral refainer
assembly 30, The hanger 70 includes a first wall 72 and a second wall 74 aft of said first
wall. At radially outer ends, the hangers include tabs 73, 73 for connection of the hanger 70
to the engine casing 35 (FIG. 2. Exiending between the first wall 72 and the second wall 74
1S a retainer support wall 76. According to one embodiment, the wall 76 is tapered from a

tower radial height at the first wall 72 to a higher radial height at the second wall 74.

{H038] A retamer 80 depends from the retainer support wall 76. The retainer 80 is
formed of a first member 81 and a second member 33, A hollow opening 85 is formed
between the wall 76, the members 81, 83 and legs 82, 84. Aliernatively, the hollow area 85
may be filled in with material, for example in applications where weight 1s not a concern.
The legs 82, 84 are posttioned through the openings defined by adjacent relief sections 62,
&4,

{3639] Refernng now to FIG. 5, a forward looking aft view of a hanger 70 s depicted
with two adjacent shroud segments 41 being supported. The hanger 70 is formed so that ends
of the hanger 70 are offset from ends or slash faces 68 of the shroud segments 41, The
hanger 70 has an upper {abs 73, 75 which extends in a circumferential directionand in a
depth-wise axial direction as viewed in the instant figure. The retainer support wall 76
extends circumferentially to define first and second arms 92, 94. The arms 92, 94 {erminate
at opposed shoulders 77, 79, The shoulders 77, 79 fall centrally along the circumferential

fength of adjacent shroud segments 41.

130346} The hanger 70 further comprises a retainer body 80 depending downwardly
from the first and second arms 92, 94. The retainer body 80 has legs 82, 84 extending from
the lower end of the body 80. Near ends of legs 82, 84 are pads 86, 88. Each of the legs &2,
84 may comprise one or more of these pads. The legs 82, 84 are positioned through the
reliets 62, 64 of the adjacent shirouds 40 so that the pads 86, 88 engage the under surface of

the radially outer wall 44, The shoulders 77, 79 engage the upper surface of the radially outer
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wall 44 so that the shroud segments 40 are captured between the pads and the shoulders of
the hanger 70, In this configuration, the radial movement of the segments 41 is limited. The

first and second walls 72, 74 of the hanger 70 inhibit axial movement of the shroud 40.

180641} The hanger 7{ and retamner 80 are infegrally formed and may also be
construcied of various low ductility and low coefficient of thermal expansion materials
including but not limiyted to ceramic matnx composite {CMOC), for example. Generally, CMC
materials mclude a ceramic fiber, for example a silicon carbide (S1C), forms of which are
coated with a compliant matenal such as boron nitride (BN). The fibers are coated in a
ceramic type matrix, one form of which is silicon carbide (51C). CMC matenials have a
charactenistic wherein the materials tensile strength in the direction parallel (o the length of
the fibers {the “hber direction™) 15 stronger than the tensile strength in the direction
perpendicuiar. This perpendicular direction may include matnix, interlaminar, secondary or
tertiary fiber directions. Typically, the hanger 70 and retainer 80 can be constructed of other
low-ductility, high-temperature-capable matenials. This construction reduces weight as
opposed to metallic hangers and retamners and are heavier and may not perform as well in the

high heat, high pressure environment of the turbine section.

{3042} Referring now to FIGS. 6 and 7, 1sometric views of the assembly 30 and the
exploded assembly are shown. The hanger 70 is depicted having the integral retainer 80,
The retainer 80 15 positioned through the apertures defined at slash faces 68 by the relief
sections 62, 64. As shown in FIG. 6, one side of the retainer 80 is retaining the shroud
segment 41. The second shroud segment (o the right hand side of the depicted shroud

segment 41 is removed to show the other half of the retainer 80.

({3043} As shown 1t FIG, 7, the retainer 80 includes the legs 82, 84 depending
theretrom and which extend in a generally circumierential direction. Each of the legs
includes a pad 86, 88 {0 engage in undersurface of the top wall 44 of each shroud segment 41,
The upper arms 92, ¥4 dehine the retainer support wall 76 and include shoulders 77, 79.
These shoulders 77, 79 may engage the top surface of the shroud outer walls 44, As
previously described, the first and second walls 72, 74 of the hanger 70 surround the outer
poriion of the shroud segments 41 {o himit movement in the engine axial direction. The
circumnierential arrangement of the shroud segments 4 Linhibit circumferential movement of
the individual segments relative to one another. Finally, the retainer legs 82, 84 and the
integral arms 92, 94 inhubit radial movement of the shroud segments 41 toward the turbine

biades 23 (FI(. 2).
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0044 The foregoing description of structures and methods has been presented for
purposes of tlustration. It s not infended to be exhaustive or to lunit the structures and
methods to the precise forms and/or steps disclosed, and obviously many modifications and
variations are possible in light of the above teaching. Features described herein may be
combined i any combination. Steps of a method described herein may be performed in any
sequence that 1s physically possible. It is understood that while certain forms of composite
structures have been illustrated and described, it is not limited thereto and instead will only be

limited by the claims, appended hereto.

13845] While multiple inventive embodiments have been described and illustrated
herein, those of ordinary skull in the art will readily envision a variety of other means and/or
structures for performing the function and/or obtaining the results and/or one or more of the
advantages described herein, and each of such vanations and/or modifications is deemed to
be within the scope of the embodiments described herein. More generally, those skilled in
the art will readily appreciate that all parameters, dimensions, matenals, and configurations
described herein are meant (0 be exemplary and that the actual parameters, dimensions,
materials, and/or configurations will depend upon the specific application or applications for
which the inventive teachings 1s/are used. Those skilled in the art will recognize, or be able
to asceriain using no more than routine experimentation, many eguivalents to the specific
inventive embodiments described herein. It is, therefore, to be undersiood that the foregoing
embodiments are presented by way of example only and that, within the scope of the
appended claims and equivalents therelo, inventive embodiments may be practiced otherwise
than as specifically described and claimed. Inventive embodiments of the present disclosure
are directed to each individual feature, system, article, matenal, kif, and/or method described
heremn. In addition, any combination of two or more such features, systems, articles,
matenals, kits, and/or methods, if such teatures, systems, articles, materials, kits, and/or
methods are not mutually mconsistent, 1s imcluded within the inventive scope of the present

disclosure.

{3046] Exampies are used to disclose the embodiments, including the best mode, and
also to enable any person skilled m the art to practice the apparatus and/or method, including
making and using any devices or systems and performing any mcorporated methods. These
cxamples are not intended to be exhaustive or {o limit the disclosure to the precise steps

and/or forms disclosed, and many modifications and vanations are possible in light of the
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above teaching. Features described herein may be combined in any combination. Steps of a

method described herein may be performed in any sequence that 1s physically possible.

{60471 All definitions, as detined and used herein, should be understood to control
over dictionary defimtions, defimtions mn documents incorporated by reference, and/or
oramnary meantngs of the defined terms. The mdefintte arficles “a” and “an,” as used herein
i the specification and in the claims, unless clearly indicated to the contrary, should be
undersiood {0 mean “al least one.” The phrase “and/or,” as used herein in the specification
and 1n the claims, shouid be understood {o mean “either or both” of the elements so
conjoined, 1.e., clements that are conjunctively present in some cases and disjunctively

present in other cases.

048] it should also be understood that, unless clearly indicated to the contrary, in
any methods claimed herem that include more than one step or act, the order of the steps or
acts of the method 18 not necessartly limited o the order in which the steps or acts of the

method gre recited,

10049] In the claims, as well as in the specification above, all transitional phrases

- A Y

containing,” “involving,”

2 B& 3% ks 3% 48 3 &8

such as “comprising,” “including, having,

Carrying,
“holding,” “composed of,” and the like are {0 be understood to be open-ended, 1.€., o mean
mcluding but not limited to. Only the transitional phrases “consisting of” and “consisting
essentially of” shall be closed or semi-closed transitional phrases, respectively, as set forth in

the United States Patent Oflice Manual of Patent Examiuining Procedures, Section 2111.03.
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CLAIMS

What 1s claimed is:

i, A shroud hanger with integral retainer assembly, comprising:

a ceramic matnix composite shroud hanger (70) a first wall {72) and a second wall
{74);

said hanger having a support wall {76} extending between said first and second
watls, said support wall having a shoulder {77, 79) near circumferential ends;

a retamer {80) depending from said support wall having a first lower leg (82} and
a second lower leg (84} extending in said circumferential divection;

a first shroud {41} supported by said first lower leg and 3 second shroud (41)
supported by said second lower leg.
2. The shroud hanger with integral retainer assembly of Claim 1 wherein ends (68)
of said shrouds are offset from said ends of said shroud hanger.
3. The shroud hanger with integral retainer assembly of Claim 1, said shroud retainer
being substantially T-shaped.
4. The shroud hanger with integral retainer assembly of Claim 1, wherein one of said
first and second walls 1s a forward wall and the other of said first and second walls is an
aft wall.
5. The shroud hanger with integral retainer assembly of Claim 1, said retainer having
a first depending member (81).
47 The shroud hanger with integral retainer assembly of Claim 5, said retainer having
a second depending member (83) spaced from said first depending member.
7. The shroud hanger with imtegral retainer assembly of Claim 1, said support wall
defining a first arm (92} and a second arm (94) extending circumferentially,
8. The shroud hanger with integral retainer assembly of Claim 1, said first and
second lower legs having a circumferential length less than said first and second amms.
9. The shroud hanger with integral retainer assembly of Claim 1, said legs disposed
into said shrouds at slash faces (68} of said shrouds.
10, The shroud hanger with integral retainer assembly of Claim 1, said legs having
pads (86, 88} near ends of said retainer.
11.  The shroud hanger with integral retainer assembly of Claim 10, said pads and said

shoulders capturing said shrouds.

12
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12.  The shroud hanger with integral retainer assembly of Claim 1, said legs having
pads {86, 88) supporting said shrouds at first circumferential locations.

13, The shroud hanger with integral retainer assembly of Claim 12, said shoulders
restraining said shroud at a second circumferential location.

14, The shroud hanger with integral retainer assembly of Claim 13, said shoulders
depending downwardly and said pads extending upwardly.

15.  'The shroud hanger with integral retainer assembly of Claim 1, said hanger

refaining said shrouds in a radial direction and a circumferential direction.
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