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Description

FIELD OF THE INVENTION

[0001] This invention relates generally to gas turbines
and more particularly to a device for reducing inter-seal
gap in gas turbines.

BACKGROUND OF THE INVENTION

[0002] The main gas-flow path in a gas turbine com-
monly includes the operational components of a com-
pressor inlet, a compressor, a turbine and a gas outflow.
There are also secondary flows that are used to cool the
various heated components of the turbine. Mixing of
these flows and gas leakage in general, from or into the
gas-flow path, is detrimental to turbine performance.
[0003] The operational components of a gas turbine
are contained in a casing. The turbine is commonly sur-
rounded annularly by adjacent arcuate components. As
used herein, the term "arcuate" may refer to a member,
component, part, etc. having a curved or partially curved
shape. The adjacent arcuate components include outer
shrouds, inner shrouds, nozzle blocks, and diaphragms.
Arcuate components may provide a container for the gas-
flow path in addition to the casing alone. Arcuate com-
ponents may secure other components of the turbine and
may define spaces within the turbine. Between each ad-
jacent pair of arcuate components is a space that permits
the arcuate components to expand as the operation of
the gas turbine forces the arcuate components to ex-
pand.
[0004] Slots are defined on the sides of each arcuate
component for receiving a seal in cooperation with an
adjacent slot of an adjacent arcuate component. The seal
is placed in the slot to prevent leakage between the areas
of the turbine on either side of the seal. These areas may
include the main gas-flow path and secondary cooling
flows.
[0005] The slots within the end of a particular arcuate
component may be angled in orientation to each other
and the slots may connect. When a planar seal is re-
ceived in each of the two slots that are connected, a gap
is left between the two seals. This gap permits leakage
between the internal and external areas of the gas tur-
bine. Reducing this gap improves gas turbine perform-
ance.
[0006] US 5154577 describes A three-piece seal as-
sembly is disclosed for sealing cooling air leakage be-
tween circumferentially spaced-apart flowpath segments
in gas turbine engines. First and second seals are dis-
posed in oppositely facing slots on adjacent flowpath seg-
ments, and extend between adjacent flowpath segments
to restrict cooling flow between the segments. A third
seal member having first and second leg portions in abut-
ting engagement with the first and second seals restricts
leakage flow between the gap between the first and sec-
ond seals. US 2009/074579 describes a turbine ring

made up of an assembly of a plurality of sectors forming
the outer shroud of the rotor of said turbine. The sectors
are united end to end with interposed sealing systems
comprising tongues housed in slots, said tongues being
rectilinear and engaged in respective rectilinear slots in
the radial faces of said sectors. A further sealing structure
for sealing between a turbine nozzle and a stationary
supporting structural part in a gas turbine engine is dis-
closed in JP 2004 019644.

BRIEF DESCRIPTION OF THE INVENTION

[0007] The present invention resides in a gas turbine
as defined in the appended claims.
[0008] These and other aspects, advantages and sa-
lient features of the invention will become apparent from
the following detailed description, which, when taken in
conjunction with the annexed drawings, where like parts
are designated by like reference characters throughout
the drawings, disclose embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other aspects, features and ad-
vantages of the invention will be better understood by
reading the following more particular description of the
invention in conjunction with the accompanying draw-
ings.

FIG. 1 shows a perspective partial cut-away view of
a known gas turbine.
FIG. 2 shows a perspective view of known arcuate
components in an annular arrangement.
FIG. 3 shows a cross-sectional longitudinal view of
a known turbine of a gas turbine.
FIG. 4 shows a cross-sectional end view of one em-
bodiment of an arcuate component with seals dis-
posed in connected slots and a connector received
in the slots in accordance with this invention.
FIG. 5 shows a cross sectional axial view along line
A-A in FIG. 4 of one embodiment of two adjacent
arcuate components with seals and a connector re-
ceived in the slots in accordance with this invention.
FIG. 6 shows a perspective partial cut-away view of
a known seal 58.
FIG. 7 shows a top view of one example of two seals
and a connector not forming part of the claimed in-
vention.
FIG. 8 shows a side view of one 2. example of two
seals and a connector not forming part of the claimed
invention.
FIG. 9 shows a top view of one example of two seals
and a connector not forming part of the claimed in-
vention.
FIG. 10 shows a side view of one embodiment of two
seals and a connector in accordance with this inven-
tion.
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[0010] The drawings are not necessarily to scale. The
drawings are merely schematic representations, not in-
tended to portray specific parameters of the invention.
The drawings are intended to depict only typical embod-
iments of the invention, and therefore should not be con-
sidered as limiting the scope of the invention. In the draw-
ings, like numbering represents like elements.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Referring to FIG. 1, a perspective view of one
embodiment of a gas turbine 2 is shown. In this embod-
iment, gas turbine 2 includes a compressor inlet 4, a com-
pressor 6, a plurality of combustors 8, a compressor dis-
charge (not shown), a turbine 12 including a plurality of
turbine blades 14, a rotor 16 and a gas outflow 18. Com-
pressor inlet 4 supplies air to compressor 6. Compressor
6 supplies compressed air to combustors 8 where it mixes
with fuel. Combustion gases from combustors 8 propels
turbine blades 12. Propelled turbine blades 12 rotate ro-
tor 16. A casing 20 forms an outer enclosure that enclos-
es compressor inlet 4, compressor 6, plurality of com-
bustors 8, compressor discharge (not shown), turbine
12, turbine blades 14, rotor 16 and gas outflow 18. Gas
turbine 2 is only illustrative; teachings of the invention
may be applied to a variety of gas turbines.
[0012] Referring to FIG. 2, a perspective view of one
example of an annular arrangement 22 of arcuate com-
ponents 24 of turbine 12 of gas turbine 2 is shown. This
view shows seven arcuate components 24 with one ar-
cuate component removed for illustrative purposes. The
end of each arcuate component 24 has slots 26. Between
each arcuate component 24 is a space 28. A person
skilled in the art will readily recognize that annular ar-
rangement 22 may have any number of arcuate compo-
nents 24; that arcuate components 24 may be of varying
shapes and sizes; and that arcuate components 24 may
serve different functions in gas turbine 2. For example,
arcuate components in a turbine may include, but not be
limited to, outer shrouds, inner shrouds, nozzle blocks,
and diaphragms as discussed below.
[0013] Referring to FIG. 3, a cross-sectional view of
one example of turbine 12 of gas turbine 2 (FIG. 1) is
shown. In this example, casing 20 encloses a plurality of
outer shrouds 30, an inner shroud 32, a plurality of nozzle
blocks 34, a plurality of diaphragms 36, and turbine
blades 14. Each of the outer shrouds 30, inner shroud
32, nozzle blocks 34 and diaphragms 36 are arcuate
components 24. Each of the outer shrouds 30, inner
shrouds 32, nozzle blocks 34 and diaphragms 36 have
slots 26 in a side thereof. In this example, outer shrouds
30 connect to casing 20; inner shroud 32 connects to
outer shrouds 30; nozzle blocks 34 connect to outer
shrouds 30; and diaphragms 36 connect to nozzle blocks
34. A person skilled in the art will readily recognize that
many different arrangements and geometries of arcuate
components are possible. Alternative embodiments, may
include different arcuate components, more arcuate

components, or less arcuate components.
[0014] FIG. 4 shows an end view of a first arcuate com-
ponent 38 with a first slot 42 and a second slot 44 on an
end of first arcuate component 38. First slot 42 and sec-
ond slot 44 are shown at an angle in relation to each
other and connect to one another. FIG. 5 shows a cross
sectional axial view along line A-A in FIG. 4 of first arcuate
component 38 adjacent to second arcuate component
40. The space 28 is left between first arcuate component
and second arcuate component. A first adjacent slot 46
and a second adjacent slot 48 on second arcuate com-
ponent 40 are shown. First adjacent slot 46 is connected
to second adjacent slot 48.
[0015] FIG. 4 and FIG. 5 also show a first seal 50 dis-
posed into first slot 42 and a second seal 52 disposed
into second slot 44. The disposition of first seal 50 and
second seal 52 leaves a gap 54 (FIG. 4) between first
seal 50 and second seal 52. FIG. 5 shows first seal 50
disposed into first slot 42 and first adjacent slot 46 on
second arcuate component 40; and second seal 52 dis-
posed into second slot 44 and second adjacent slot 48
on second arcuate component 40.
[0016] FIG. 4 and FIG. 5 also show one embodiment
in accordance with this invention of a connector 56 cou-
pled to first seal 50 and second seal 52 and substantially
covering gap 54 between first seal 50 and second seal 52.
[0017] In one embodiment of the invention, connector
56 is substantially the same width as first seal 50 and
second seal 52. In one embodiment, connector 56, first
seal 50 and second seal 52 include at least one of metal,
a cloth-layer, a cloth-layer assemblage, and/or a foil-layer
assemblage. For example metal, may include stainless
steel and/or Inconel® from Huntington Alloys Corpora-
tion. Further, a cloth-layer, a cloth-layer assemblage, foil
and/or a foil-layer assemblage as described in Dine et
al. (US5657998) may be used. FIG. 6 shows a perspec-
tive partial cut-away view of a known seal 58. Known seal
58 could represent first seal 50, second seal 52 and/or
connector 56. Known seal 58 includes a foil-layer assem-
blage 60 and a cloth-layer assemblage 62. The foil-layer
assemblage 60 is an assemblage of overlying layers of
foil. The foil comprises (and preferably consists essen-
tially of) metal, ceramic, and/or polymer foil. The choice
of materials for the foil and the choice of the thickness
for a layer are made to meet the sealing and flexibility
requirements of a particular seal or connector applica-
tion. In one example, as shown in FIG. 6, the foil-layer
assemblage 60 may have a first foil layer 64 and a second
foil layer 66. In another example, for added flexibility, the
first and second foil layers 64 and 66 each have slots 68.
The cloth layer assemblage 62 is an assemblage of over-
lying layers of cloth. A cloth layer comprises (and pref-
erably consists essentially of) metal, ceramic, and/or pol-
ymer fibers which have been woven, knitted or pressed
into a layer of fabric. The choice of layer construction (i.
e. woven, knitted or pressed), the choice of materials for
the cloth, and the choice of the thickness for a layer are
made to meet the wear resistance, flexibility, and sealing
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requirements of a particular seal or connector applica-
tion. In one example, as shown in FIG. 6, the cloth-layer
assemblage 62 may have a first cloth layer 70 and a
second cloth layer 72. A person skilled in the art will read-
ily recognize that connector 56, first seal 50 and second
seal 52 may be composed of many materials. In one em-
bodiment, connector 56 may include a flexible material,
for example, more slots 68 (FIG. 6) are included. In an-
other embodiment, first seal 50 and second seal 52 may
include a semi-rigid material, for example, fewer slots 68
(FIG. 6) are included. Connector 56 may be more flexible
than first seal 50 and second seal 52. Connector 56, first
seal 50 and second seal 52 may be substantially planar.
In one embodiment of the invention, connector 56, first
seal 50 and second seal 52 are substantially rectangular;
however, this is not necessary in all cases. In one em-
bodiment, connector 56, first seal 50 and second seal 52
are substantially elongate; for example, the thickness of
the connector 56, first seal 50 and/or second seal 52 is
thin relative to length.
[0018] FIG. 7 shows a top view and FIG. 8 shows a
side view of first seal 50 and second seal 52 and con-
nector 56 with connector 56 coupled to first seal 50 and
second seal 52 with a plurality of attachments 80 in ac-
cordance with one example not forming part of the
claimed invention. First seal 50 has a first seal end 74
(FIG. 8) and second seal 52 has a second seal end 76
(FIG. 8). First seal 50 and second seal 52 may be aligned
first seal end 74 to second seal end 76 with a space 78
(FIG. 8) between first seal 50 and second seal 52. Con-
nector 56 covers space 78 between first seal 50 and sec-
ond seal 52 and first seal end 74 and second seal end
76. In one example, the connector 56 is substantially the
same width as first seal 50 and second seal 52. However,
connector 56 may be a different width than first seal 50
and/or second seal 52. Each attachment 80 may include,
for example, at least one of a spot weld or a tack. Attach-
ments 80 are illustrated in FIG. 8 partially protruding
above connector 56. However, attachments 80 may be
flush or inset relative to connector 56. Other attachments
may also be used to secure connector 56 to first seal 50
and second seal 52. For example, FIG. 9 shows one ex-
ample not forming part of the claimed invention in a top
view of first seal 50 and second seal 52 and connector
56 with connector 56 coupled to the first seal 50 and the
second seal 52 with an adhesive. A person skilled in the
art will readily recognize many ways for coupling connec-
tor 56 to first seal 50 and second seal 52 without visible
attachments.
[0019] FIG. 10 shows one embodiment of the invention
in a side view of first seal 50 and second seal 52 and
connector 56 as a unitary continuous material. According
to the invention, connector 56 is thinner than first seal 50
and second seal 52 thereby making the connector 56
more flexible relative to first seal 50 and second seal 52.
[0020] Gas turbine 2 is only illustrative; teachings of
the invention may be applied to any machine that dispos-
es two or more seal components leaving a gap.

[0021] While various embodiments are described
herein, it will be appreciated from the specification that
various combinations of elements, variations or improve-
ments therein may be made by those skilled in the art,
and are within the scope of the invention. In addition,
many modifications may be made to adapt a particular
situation or material to the teachings of the invention with-
out departing from essential scope thereof. Therefore, it
is intended that the invention not be limited to the partic-
ular embodiment disclosed as the best mode contem-
plated for carrying out this invention, but that the invention
will include all embodiments falling within the scope of
the appended claims.

Claims

1. A gas turbine (2), comprising:

a first arcuate component (38) adjacent to a sec-
ond arcuate component (40);
a first slot (42) and a connected second slot (44)
on an end of the first arcuate component (38);
a first seal (50) disposed into the first slot (42)
and a first adjacent slot (46) on the second ar-
cuate component (40);
a second seal (52) disposed into the second slot
(44) and a second adjacent slot (48) on the sec-
ond arcuate component (40), leaving a gap (54)
between the first seal (50) and the second seal
(52); and
a connector (56) coupled to the first seal (50)
and the second seal (52) and substantially cov-
ering the gap (54) between the first seal (50) and
the second seal (52);
the first seal (50), the second seal (52) and the
connector (56) being a unitary continuous ma-
terial, characterized in that the connector (56)
is thinner than first seal (50) and second seal
(52).

2. The gas turbine (2) of claim 1, wherein the first seal
(50), the second seal (52) and the connector (56)
each include at least one of metal, a cloth-layer, a
cloth-layer assemblage (62), and a foil-layer assem-
blage (60).

3. The gas turbine (2) of claims 1 or 2, wherein the first
arcuate component (38) and second arcuate com-
ponent (40) are one of an outer shroud (30), an inner
shroud (32), a nozzle block (34) or a diaphragm (36).

4. The gas turbine of any of the preceding claims,
wherein the connector (56) is substantially the same
width as the first seal (50) and the second seal (52).

5. The gas turbine of any preceding claim, further com-
prising a turbine (12) including at least one annular
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arrangement of arcuate components (24).

Patentansprüche

1. Gasturbine (2), umfassend:

eine erste bogenförmige Komponente (38) be-
nachbart zu einer zweiten bogenförmigen Kom-
ponente (40);
einen ersten Schlitz (42) und einen damit ver-
bundenen zweiten Schlitz (44) auf einem Ende
der ersten bogenförmigen Komponente (38);
eine erste Dichtung (50), die in den ersten
Schlitz (42) hinein angeordnet ist, und ein erster
benachbarter Schlitz (46) auf der zweiten bo-
genförmigen Komponente (40);
eine zweite Dichtung (52), die in den zweiten
Schlitz (44) hinein angeordnet ist, und ein zwei-
ter benachbarter Schlitz (48) auf der zweiten bo-
genförmigen Komponente (40), wobei ein Spalt
(54) zwischen der ersten Dichtung (50) und der
zweiten Dichtung (52) gelassen wird; und
ein Verbinder (56), der mit der ersten Dichtung
(50) und der zweiten Dichtung (52) gekoppelt ist
und den Spalt (54) zwischen der ersten Dichtung
(50) und der zweiten Dichtung (52) im Wesent-
lichen bedeckt;
wobei die erste Dichtung (50), die zweite Dich-
tung (52) und der Verbinder (56) ein einheitlich
fortlaufendes Material sind, dadurch gekenn-
zeichnet, dass
der Verbinder (56) dünner ist als die erste Dich-
tung (50) und die zweite Dichtung (52).

2. Gasturbine (2) nach Anspruch 1, wobei die erste
Dichtung (50), die zweite Dichtung (52) und der Ver-
binder (56) jeweils mindestens eines von Metall, ei-
ner Tuchschicht, einem Tuchschichtaufbau (62),
und einem Folienschichtaufbau (60) beinhalten.

3. Gasturbine (2) nach Anspruch 1 oder 2, wobei die
erste bogenförmige Komponente (38) und die zweite
bogenförmige Komponente (40) eines von einer Au-
ßenhülle (30), einer Innenhülle (32), einem Düsen-
block (34) oder einer Membran (36) sind.

4. Gasturbine nach einem der vorstehenden Ansprü-
che, wobei der Verbinder (56) im Wesentlichen die-
selbe Breite aufweist, wie die erste Dichtung (50)
und die zweite Dichtung (52).

5. Gasturbine nach einem der vorstehenden Ansprü-
che, weiter umfassend eine Turbine (12), die min-
destens eine ringförmige Anordnung von bogenför-
migen Komponenten (24) umfasst.

Revendications

1. Turbine à gaz (2), comprenant :

un premier composant arqué (38) adjacent à un
second composant arqué (40) ;
une première fente (42) et une seconde fente
connectée (44) sur une extrémité du premier
composant arqué (38) ;
un premier joint (50) disposé dans la première
fente (42) et une première fente adjacente (46)
sur le second composant arqué (40) ;
un second joint (52) disposé dans la seconde
fente (44) et une seconde fente adjacente (48)
sur le second composant arqué (40), laissant un
espace (54) entre le premier joint (50) et le se-
cond joint (52) ; et
un connecteur (56) couplé au premier joint (50)
et au second joint (52) et couvrant sensiblement
l’espace (54) entre le premier joint (50) et le se-
cond joint (52) ;
le premier joint (50), le second joint (52) et le
connecteur (56) étant un matériau continu uni-
taire, caractérisé en ce que
le connecteur (56) est plus mince que le premier
joint (50) et le second joint (52).

2. Turbine à gaz (2) selon la revendication 1, dans la-
quelle le premier joint (50), le second joint (52) et le
connecteur (56) incluent chacun au moins l’un d’un
métal, d’une couche textile, d’un assemblage de
couches textiles (62) et d’un assemblage de couches
de feuilles métalliques (60).

3. Turbine à gaz (2) selon les revendications 1 ou 2,
dans laquelle les premier composant arqué (38) et
second composant arqué (40) sont l’un d’un banda-
ge extérieur (30), d’un bandage intérieur (32), d’un
porte-buse (34) ou d’un diaphragme (36).

4. Turbine à gaz selon l’une quelconque des revendi-
cations précédentes, dans laquelle le connecteur
(56) est sensiblement de la même largeur que le
premier joint (50) et le second joint (52).

5. Turbine à gaz selon l’une quelconque des revendi-
cations précédentes, comprenant en outre une tur-
bine (12) incluant au moins un agencement annulai-
re de composants arqués (24).
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