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FLEXIBLE CONNECTION BETWEEN A WALL AND A CASE OF A TURBINE ENGINE

Applicant hereby claims priority to U.S. Patent Application No. 13/630,316 filed

September 28, 2012, the disclosure of which is herein incorporated by reference.

BACKGROUND OF THE INVENTION

1. Technical Field

[0001] This disclosure relates generally to a turbine engine and, more particularly, to a
connection between a bypass duct wall and a turbine engine case.

2. Background Information

[0002] A turbine engine may include an annular bypass gas path that directs bypass air
out of the engine to provide engine thrust. Such a bypass gas path is defined by a bypass duct,
which may include an annular inner bypass duct wall arranged adjacent to and downstream of a
plurality of exit guide vanes. Opposing axial ends of the duct wall may be rigidly connected to a
case that houses a turbine engine core. Such rigid connections, however, enable loads to be
transferred from the case to the duct wall, which can significantly increase internal stresses

within the duct wall.

SUMMARY OF THE DISCLOSURE

[0003] According to an aspect of the invention, a wall assembly is provided for a turbine
engine. The wall assembly includes a wall, a plurality of mounting brackets and a plurality of
wall brackets. The wall extends axially along a centerline, and circumferentially at least partially
around the centerline. The mounting brackets are arranged circumferentially around the
centerline. Each of the mounting brackets includes a groove that extends axially into the
respective mounting bracket. Each of the wall brackets includes a tongue and a base, which is
connected to the wall. The tongue extends axially from the base into the groove of a respective
one of the mounting brackets.

[0004] According to another aspect of the invention, another wall assembly is provided
for a turbine engine. The wall assembly includes a wall, a mounting bracket and a wall bracket.
The wall extends axially along a centerline, and circumferentially at least partially around the

centerline. The mounting bracket includes a groove that extends axially into the mounting

1



WO 2014/052797 PCT/US2013/062253

bracket. The groove has a radial groove height. The wall bracket includes a tongue and a base,
which is connected to the wall. The tongue extends axially from the base into the groove, and
has a radial tongue thickness that is less than the radial groove height.

[0005] According to still another aspect of the invention, a turbine engine is provided that
includes a core housed within a core case, and a bypass duct. The core case extends axially
along a centerline. The bypass duct extends circumferentially at least partially around the
centerline. The bypass duct includes a duct wall, a plurality of mounting brackets connected to
the core case, and a plurality of wall brackets. Each of the mounting brackets includes a groove
that extends axially into the respective mounting bracket. Each of the wall brackets includes a
tongue, a base and a mount. The tongue extends axially into the groove of a respective one of
the mounting brackets. The base is arranged axially between the tongue and the mount. The
base is connected to the duct wall. The mount is connected to the core case.

[0006] The wall may be an annular duct wall such as, for example, a bypass duct wall.
[0007] The wall may include a plurality of panels arranged circumferentially around the
centerline. The base of a first of the wall brackets may (e.g., circumferentially) connect a first of
the panels to a second of the panels.

[0008] The groove of a first of the mounting brackets may have a radial groove height.
The respective tongue that extends into the groove of the first of the mounting brackets may have
a radial tongue thickness. The tongue thickness may be less than or substantially equal to the
groove height.

[0009] The groove may extend axially into the respective mounting bracket to a groove
end surface. The respective tongue that extends into the groove of the first of the mounting
brackets may be separated from the groove end surface by an axial length. Alternatively, the
respective tongue that extends into the groove of the first of the mounting brackets may axially
engage (e.g., contact) the groove end surface.

[0010] The tongue of a first of the wall brackets may include a wear member that radially
engages a respective one of the mounting brackets.

[0011] The groove of a first of the mounting brackets may have an arcuate cross-
sectional geometry. Alternatively, the groove of the first of the mounting brackets may have a

substantially rectangular cross-sectional geometry.
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[0012] A first of the wall brackets may include a mount with one or more fastener
apertures. The base of the first of the wall brackets may be arranged axially between the tongue
of the first of the wall brackets and the mount.

[0013] The mounting bracket may be one of a plurality of mounting brackets that are
arranged circumferentially around the centerline. The wall bracket may be one of a plurality of
wall brackets. The tongue of each of the wall brackets extends into the groove of a respective
one of the mounting brackets.

[0014] A first of the mounting brackets may be rigidly connected to the core case. The

mount of a first of the wall brackets may be rigidly connected to the core case.

[0015] The bypass duct may include one or more stator vanes arranged upstream of the
duct wall.
[0016] The foregoing features and the operation of the invention will become more

apparent in light of the following description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a sectional illustration of a forward portion of a turbine engine;

[0018] FIG. 2 is a sectional illustration of a portion of the engine of FIG. 1;

[0019] FIG. 3 is a perspective illustration of a bypass duct wall assembly for the engine
of FIG. 1;

[0020] FIG. 4 is an illustration of an end of a mounting bracket for the wall assembly of
FIG. 3;

[0021] FIG. 5 is a sectional illustration of the mounting bracket of FIG. 4;

[0022] FIG. 6 is an illustration of a side of a wall bracket for the wall assembly of FIG. 3;
[0023] FIG. 7 is an illustration of an inner surface of the wall bracket of FIG. 6;

[0024] FIG. 8 is another sectional illustration of a portion of the engine of FIG. 1; and
[0025] FIG. 9 is a sectional illustration of a portion of the engine of FIG. 1 with an

alternative embodiment wall bracket.

DETAILED DESCRIPTION OF THE INVENTION
10026] FIG. 1 is a sectional illustration of a forward portion of a turbine engine 10. The

engine 10 extends axially along a centerline 12 between a forward airflow inlet 14 and an aft
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airflow exhaust. The engine 10 includes a fan section 16 and a turbine engine core 18, which
includes a compressor section 20, a combustor section and a turbine section.

[0027] Air enters the engine 10 through the airflow inlet 14, and is directed through the
fan section 16 and into an annular core gas path 22 and an annular bypass gas path 24. The air
within the core gas path 22 may be referred to as “core air”. The air within the bypass gas path
24 may be referred to as “bypass air” or “cooling air”. The core air is directed through the core
18 and exits the engine 10 through the airflow exhaust. Within the core 18, fuel is injected into
and mixed with the core air and ignited to provide engine thrust. The bypass air may be directed
through the bypass gas path 24 and out of the engine 10 to provide additional engine thrust. The
bypass air may also or alternatively be utilized to cool various turbine engine 10 components
within the core 18.

[0028] The bypass gas path 24 extends axially through and is defined by a bypass duct
26. Referring to FIGS. 1 and 2, the bypass duct 26 includes a bypass duct wall assembly
arranged axially between one or more forward stator vanes 28 (e.g., exit guide vanes) and one or
more aft struts 30 and/or fairings. Referring now to FIG. 3, the wall assembly includes an
annular bypass duct wall 32, a plurality of mounting brackets 34 and a plurality of wall brackets
36.

[0029] The wall 32 extends axially along and circumferentially around the centerline 12.
The annular bypass duct wall 32 embodiment of FIG. 3 includes a plurality of panels 38. One or
more of the panels 38 extend axially between a forward wall end 40 and an aft wall end 41.
Each of the panels 38 extends circumferentially between respective panel sides 42, 43.

[0030] Referring to FIGS. 4 and 5, each of the mounting brackets 34 extends axially
between a forward bracket end 44 and an aft bracket end 45. Each of the mounting brackets 34
extends laterally between opposing bracket sides 46. Each of the mounting brackets 34 includes
a groove 48, which extends axially into the respective bracket 34 from the aft bracket end 45 to a
groove end surface 50. The groove 48 extends laterally through the respective bracket 34
between the bracket sides 46. The groove 48 also extends between opposing groove side
surfaces 52 defining a (e.g., radial) groove height 54 therebetween. The mounting bracket 34
embodiment of FIGS. 4 and 5 also includes a C-channeled base 56 and a mounting flange 58.

The base 56 defines the groove 48, and extends axially between the bracket ends 44 and 45. The
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mounting flange 58 is arranged at the forward bracket end 44, and extends radially inwards from
the base 56 to a distal flange end 60.

[0031] Referring to FIGS. 6 and 7, each of the wall brackets 36 extends axially between a
forward bracket end 61 and an aft bracket end 62. Each of the wall brackets 36 extends laterally
between opposing bracket sides 64. Each of the wall brackets 36 includes a base 66 arranged
axially between a tongue 68 and a mount 70. The wall bracket 36 embodiment of FIGS. 6 and 7,
for example, is configured from a T-beam having a flange 72 and a web 74, where the web 74
extends radially inwards from the flange 72 and is arranged centrally between the bracket sides
64. The base 66 is formed by a central portion of the flange 72 and the web 74. The tongue 68
is formed by a forward portion of the flange 72 that extends, for example, axially away from a
forward end 76 of the web 74. The mount 70 is formed by an aft portion of the flange 72 that
extends, for example, axially away from an aft end 77 of the web 74. The tongue 68 has a (e.g.,
radial) tongue thickness 78 that extends between opposing tongue surfaces 80 (e.g., opposing
flange surfaces). The tongue thickness 78 is less than the groove height 54, as illustrated in FIG.
8.

[0032] Referring to FIG. 3, the panels 38 are arranged circumferentially around the

- centerline 12. The side 42 of each of the panels 38 is positioned adjacent to the side 43 of
another one of the panels 38. Each of the wall brackets 36 connects a respective one of the
panels 38 to an adjacent one of the panels 38. Each of the wall brackets 36, for example, is
connected to each of the respective panels 38 with a plurality of fasteners 8§2. The mounting
brackets 34 are arranged circumferentially around the centerline 12, and respectively
circumferentially aligned with the wall brackets 36. Referring to FIG. 2, the mounting flange 58
of one or more of the mounting brackets 34 is (e.g., rigidly) connected to a core case 84 that
houses at least a portion of the core 18 (e.g., the compressor section 20). One or more of the
mounting brackets 34, for example, are each connected to an annular structural body 86 with one
or more fasteners 88. The structural body 86 may be rigidly connected to the core case 84.
[0033] One or more of the wall brackets 36 are each flexibly connected to a respective
one of the mounting brackets 34. The tongue 68 of each of the wall brackets 36, for example,
extends axially into the groove 48 of a respective one of the mounting brackets 34. The tongue
68 of one or more of the wall brackets 36 is axially separated from the groove end surface 50 of a

respective one of the mounting brackets 34 by an axial length 90 as shown in FIG. 8. Referring
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again to FIG. 2, the mount 70 of one or more of the wall brackets 36 is (e.g., rigidly) connected
to the core case 84. The mount 70 of each of the wall brackets 36, for example, is connected to
another annular structural body 92 (e.g., a firewall) with one or more fasteners 94. The fasteners
94 extend through fastener apertures 96 (see FIG. 7) in the respective mount 70, and into the
structural body 92 and/or the wall 32. The structural body 92 may be rigidly connected to the
core case 84.

[0034] Internal and/or external forces may cause various turbine engine 10 components
to move (e.g., deform, shift, flex, expand, contract, etc.) during engine 10 operation. Examples
of internal forces are those caused by thermal gradients, pressure differentials, etc. Examples of
external forces are thosé caused by turbulence, aircraft landings, etc. The wall assembly of FIG.
2 may accommodate such movement, for example, without transferring structural loads through
the wall 32. One or more of the tongues 68, for example, may move radially, axially and/or
circumferentially within the respective grooves 48 to accommodate relative movement between
the structural bodies 86 and 92. The flexible connections between the wall brackets 36 and the
mounting brackets 34 therefore may reduce internal stresses within the wall 32.

[0035] FIG. 9 illustrates the wall assembly with an alternate embodiment wall bracket 98.
In contrast to the wall bracket 36 of FIG. 2, the tongue 68 of the wall bracket 98 includes a wear
member 100 that, for example, wraps around the forward portion of the flange 72. The wear
member 100 may radially engage the groove side surfaces 52 and/or axially engage the groove
end surface 50 during engine 10 operation to reduce or prevent mounting and/or wall bracket
wear, and/or to damp mounting and/or wall bracket vibrations. An example of a wear member is
a fabric reinforced rubber seal. The present invention, however, is not limited to any particular
wear member type, configuration and/or materials.

[0036] Referring to FIG. 3, in some embodiments, the wall assembly may include one or
more compressor bleed ducts 102. Each of the bleed ducts 102 may be connected to a respective
one of the panels 38.

[0037] In some embodiments, one or more of the grooves 48 may each be configured as a
channel that extends laterally through the respective mounting bracket 34 as illustrated in FIGS.
4 and 5. In other embodiments, one or more of the grooves may each be configured as a slot that
extends laterally into the respective mounting bracket, or extends laterally between opposing side

surfaces. In some embodiments, one or more of the grooves 48 may each have an arcuate cross-
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sectional geometry as illustrated in FIG. 4. In other embodiments, one or more of the grooves
may each have a substantially rectangular cross-sectional geometry. The present invention
therefore is not limited to any particular groove geometry and/or configuration.

[0038] In some embodiments, the tongue thickness of one or more of the tongues may be
substantially equal to the groove height to reduce or prevent radial movement between the
tongue and the respective mounting bracket. In some embodiments, one or more of the tongues
may each be sized to axially engage the respective groove end surface to reduce or prevent axial
movement between the tongue and the respective mounting bracket. In some embodiments, one
or more of the mounting and/or wall brackets may have configurations other than those described
above and illustrated in the drawings. The present invention therefore is not limited to any
particulaf wall and/or mounting bracket geometries and/or configurations.

[0039] A person of skill in the art will recognize the wall brackets and the mounting
brackets may be utilized with various types and configurations of turbine engine walls other than
the multi-panel wall described above and illustrated in the drawings. In some embodiments, for
example, the wall may be configured as a unitary annular hoop. In some embodiments, the wall
may extend partially circumferentially around the centerline. In some embodiments, the wall
may be included in a different portion of the engine. The present invention therefore is not
limited to any particular wall configuration and/or location.

[0040] The term “at” may describe a relative location that is adjacent, proximate or on
another location. The term “lateral” may describe a circumferential direction or a tangential
direction. The term “fastener” may describe a rivet, a screw, a nut and bolt, a pin, a latch or lock,
a linkage, etc. The term “connect” may describe a direct or indirect connection between a
plurality of elements, which connection may be made by mechanically fastening, welding,
brazing or otherwise adhering the elements together. The term “engage” may describe how a
plurality of elements contact one another, or transfer forces between one another through an
intermediate medium such as, for example, a seal, wear member, coating, etc. The term
“aperture” may describe a hole, a channel, a slot, an indentation, etc.

[0041] The terms “upstream”, “downstream”, “inner” and “outer” are used to orientate
the components of the wall assembly described above relative to the turbine engine and the
centerline. A person of skill in the art will recognize, however, the wall assembly components

may be utilized in other orientations than those described above. In alternate embodiments, for
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example, the mounts 70 may be connected to the structural body 86 and the mounting brackets
58 may be connected to the structural body 92. The present invention therefore is not limited to
any particular wall assembly spatial orientations.

[0042] While various embodiments of the present invention have been disclosed, it will
be apparent to those of ordinary skill in the art that many more embodiments and
implementations are possible within the scope of the invention. For example, the present
invention as described herein includes several aspects and embodiments that include particular
features. Although these features may be described individually, it is within the scope of the
present invention that some or all of these features may be combined within any one of the
aspects and remain within the scope of the invention. Accordingly, the present invention is not

to be restricted except in light of the attached claims and their equivalents.
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What is claimed is:

1. A wall assembly for a turbine engine, comprising:

a wall extending axially along a centerline, and circumferentially at least partially around
the centerline;

a plurality of mounting brackets arranged circumferentially around the centerline, each of
the mounting brackets includes a groove that extends axially into the respective mounting
bracket; and

a plurality of wall brackets, at least one of the wall brackets including a tongue and a
base, wherein the tongue extends axially from the base into the groove of a respective one of the

mounting brackets, and the base is connected to the wall.
2. The wall assembly of claim 1, wherein the wall comprises an annular duct wall.

3. The wall assembly of claim 1, wherein the wall includes a plurality of panels that are

arranged circumferentially around the centerline.

4. The wall assembly of claim 3, wherein the base of a first of the wall brackets connects a

first of the panels to a second of the panels.

5. The wall assembly of claim 1, wherein
the groove of a first of the mounting brackets has a radial groove height; and
the respective tongue that extends into the groove of the first of the mounting brackets

has a radial tongue thickness that is less than the groove height.

6. The wall assembly of claim 1, wherein
the groove extends axially into the respective mounting bracket to a groove end surface;
and

the respective tongue is separated from the groove end surface by an axial length.
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7. The wall assembly of claim 1, wherein the tongue of a first of the wall brackets includes a

wear member that radially engages a respective one of the mounting brackets.

8. The wall assembly of claim 1, wherein the groove of a first of the mounting brackets has

an arcuate cross-sectional geometry.

9. The wall assembly of claim 1, wherein

a first of the wall brackets further includes a mount with one or more fastener apertures;
and

the base of the first of the wall brackets is arranged axially between the tongue of the first

of the wall brackets and the mount.

10. A wall assembly for a turbine engine, comprising:

a wall extending axially along a centerline, and circumferentially at least partially around
the centerline;

a mounting bracket including a groove that extends axially into the mounting bracket,
wherein the groove has a radial groove height; and

a wall bracket including a tongue and a base, wherein the tongue extends axially from the
base into the groove and has a radial tongue thickness that is less than the groove height, and the

base is connected to the wall.

11.  The wall assembly of claim 10, wherein

the mounting bracket is one of a plurality of mounting brackets that are arranged
circumferentially around the centerline;

the wall bracket is one of a plurality of wall brackets; and

the tongue of at least one of the wall brackets extends into the groove of a respective one

of the mounting brackets.

12.  The wall assembly of claim 10, wherein the groove extends axially into the mounting
bracket to a groove end surface, and the tongue is separated from the groove end surface by an

axial length.

10
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13. The wall assembly of claim 12, wherein the wall comprises an annular duct wall.

14.  The wall assembly of claim 12, wherein the wall includes a plurality of panels that are

arranged circumferentially around the centerline.

15.  The wall assembly of claim 14, wherein the base of a first of the wall brackets connects a

first of the panels to a second of the panels.

16. The wall assembly of claim 10, wherein the tongue includes a wear member that radially

engages the mounting bracket.

17.  The wall assembly of claim 10, wherein the wall bracket further includes a mount with
one or more fastener apertures, and the base is arranged axially between the tongue and the

mount.

18. A turbine engine, comprising:
a core housed within a core case that extends axially along a centerline; and
a bypass duct extending circumferentially at least partially around the centerline, the
bypass duct including -
a duct wall;
a plurality of mounting brackets connected to the core case, each of the mounting
brackets including a groove that extends axially into the respective mounting bracket; and
a plurality of wall brackets, each of the wall brackets including a tongue, a base
and a mount, wherein the tongue extends axially into the groove of a respective one of
the mounting brackets, the base is arranged axially between the tongue and the mount, the

base is connected to the duct wall, and the mount is connected to the core case.
19.  The turbine engine of claim 18, wherein

a first of the mounting brackets 1s rigidly connected to the core case; and

the mount of a first of the wall brackets is rigidly connected to the core case.

11
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20.  The turbine engine of claim 18, wherein the bypass duct further includes one or more

stator vanes arranged upstream of the duct wall.

12
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