
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

37
8 

08
0

A
2

��&��
�������
�
(11) EP 2 378 080 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
19.10.2011 Bulletin 2011/42

(21) Application number: 11162650.3

(22) Date of filing: 15.04.2011

(51) Int Cl.:
F01D 5/30 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 16.04.2010 US 761749

(71) Applicant: General Electric Company
Schenectady, NY 12345 (US)

(72) Inventor: Potter, Brian Denver
Greenville, SC 29615 (US)

(74) Representative: Gray, Thomas
GE International Inc. 
Global Patent Operation - Europe 
15 John Adam Street
London WC2N 6LU (GB)

(54) Locking spacer assembly for circumferential attachment of rotor blades

(57) A locking spacer assembly (218) for use with a
rotor blade assembly (200) is provided. The locking spac-
er assembly including a first end portion (40), a second
end portion (404), at least one securing device (422,424),
and a center portion (406) positioned between the first

end portion (402) and the second end portion (404) such
that an opening (418,420) is defined between the center
portion and at least one of the first end portion and the
second end portion, the opening is sized to receive the
securing device therein.
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Description

BACKGROUND OF THE INVENTION

[0001] The subject matter disclosed herein relates
generally to turbine engines and, more particularly, to a
blade assembly that may be used with a turbine engine.
[0002] At least some known turbine engines include a
rotor, such as an axial compressor rotor, that includes a
rotor blade assembly coupled thereto. Known rotor blade
assemblies include a plurality of circumferentially-
spaced rotor blades arranged in rows spaced axially
along the rotor. Moreover, in some known rotor blade
assemblies, the plurality of rotor blades are removably
coupled to a wheel. More specifically, at least some
known wheels include a groove defined therein that is
sized and shaped to receive the plurality of rotor blades
therein such that a blade root of each rotor blade is in-
serted in the groove.
[0003] After all of the rotor blades in a row are coupled
to the wheel by their blade roots, a spacer is inserted into
the groove to fill any remaining space in the groove be-
tween the first and last circumferentially spaced blades
coupled in the groove. At least some known spacers in-
clude multiple components that are assembles together
to be locked into position. However, centrifugal forces
generated during operation of the turbine engine may
cause known spacers to undesirably separate, which
may enable the blades to shift circumferentially within
the groove. Over time, continual movement of the rotor
blades may cause damage to the rotor blade assembly
and/or decrease the efficiency of the turbine engine.

BRIEF DESCRIPTION OF THE INVENTION

[0004] In one aspect, a locking spacer assembly is pro-
vided for use with a rotor blade assembly. The locking
spacer assembly includes a first end portion, a second
end portion, at least one securing device, and a center
portion positioned between the first end portion and the
second end portion. An opening is defined between the
center portion and at least one of the first end portion and
the second end portion. The opening is configured to
receive the securing device.
[0005] In another aspect, a rotor blade assembly is pro-
vided for use with a turbine engine. The rotor blade as-
sembly includes a wheel, a plurality of rotor blades cou-
pled to the wheel, and a locking spacer assembly coupled
to the wheel. The locking spacer assembly includes a
first end portion, a second end portion, at least one se-
curing device, and a center portion positioned between
the first end portion and the second end portion. An open-
ing is defmed between the center portion and at least
one of the first end portion and the second end portion.
The opening is configured to receive the securing device.
[0006] In yet another aspect, a turbine engine is pro-
vided. The turbine engine includes a rotor and a rotor
blade assembly. The rotor blade assembly includes a

wheel, a plurality of rotor blades coupled to the wheel,
and a locking spacer assembly coupled to the wheel. The
locking spacer assembly includes a first end portion, a
second end portion, at least one securing device, and a
center portion positioned between the first end portion
and the second end portion. An opening is defmed be-
tween the center portion and at least one of the first end
portion and the second end portion. The opening is con-
figured to receive the securing device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a schematic illustration of an exemplary gas
turbine engine system;

FIG. 2 is a perspective illustration of an exemplary
blade assembly that may be used with the turbine
engine shown in FIG. 1;

FIG. 3 is a detailed perspective illustration of the
blade assembly shown in FIG. 2

FIG. 4 is an exploded illustration of an exemplary
locking spacer assembly that may be used with the
blade assembly shown in FIG. 2; and

FIG. 5 is a top illustration of the locking spacer as-
sembly shown in FIG. 4.

DETAILED DESCRIPTION OF THE INVENTION

[0008] The subject matter described herein relates
generally to turbine engines. More particularly, the sub-
ject matter described herein relates to a mechanism for
use in retaining a plurality of rotor blades within in a
groove defined in a rotor wheel. In one embodiment, a
locking spacer assembly is provided for use with a rotor
blade assembly. In such an embodiment, the locking
spacer assembly includes a first end portion, a second
end portion, at least one securing device, and a center
portion that is positioned between the first and second
end portions. An opening is defined between the center
portion and either the first end portion and/or the second
end portion. The opening is sized and shaped to receive
the securing device therein. The locking spacer assembly
may be used with circumferential attachments assem-
bles with or without a loading groove. Notably, the locking
spacer assembly described herein does not require a
loading slot or a modified blade for the rotor blade as-
sembly to be assembled.
[0009] As used herein, an element or step recited in
the singular and proceeded with the word "a" or "an"
should be understood as not excluding plural elements
or steps unless such exclusion is explicitly recited. Fur-
thermore, references to "one embodiment" of the present
invention are not intended to be interpreted as excluding
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the existence of additional embodiments that also incor-
porate the recited features.
[0010] FIG. 1 is a schematic illustration of an exem-
plary gas turbine engine system 100. In the exemplary
embodiment, gas turbine engine system 100 includes,
coupled in serial flow arrangement, a filter house 102, a
compressor 104, a combustor assembly 106, and a tur-
bine 108 that is rotatably coupled to compressor 104 via
a rotor shaft 110.
[0011] During operation, in the exemplary embodi-
ment, ambient air enters filter house 102, wherein the
ambient air is filtered. More specifically, in the exemplary
embodiment, the filtered air is channeled through an air
inlet (not shown) an is directed downstream towards
compressor 104, wherein the filtered air is compressed
prior to being discharged towards combustor assembly
106. The compressed air is mixed with fuel, and the re-
sulting fuel-air mixture is ignited within combustor assem-
bly 106 to generate combustion gases that flow towards
turbine 108. In the exemplary embodiment, turbine 108
extracts rotational energy from the combustion gases
and rotates a rotor shaft 110 that drives compressor 104.
Moreover, in the exemplary embodiment, gas turbine en-
gine system 100 drives a load 112, such as a generator,
coupled to rotor shaft 110.
[0012] FIGS. 2 and 3 are perspective illustrations of
an exemplary rotor blade assembly 200 that is coupled
to rotor shaft 110 (shown in FIG. 1). In the exemplary
embodiment, rotor blade assembly 200 includes a wheel
202 and a plurality of rotor blades 204 that extend out-
ward from a circumference 206 of wheel 202. More spe-
cifically, in the exemplary embodiment, each rotor blade
204 includes a blade root 208 that is inserted within a
groove 210 that extends about circumference 206.
Groove 210 is substantially similar about an entire cir-
cumference 206 of wheel 202. In the exemplary embod-
iment, each blade 204 has a shape and/or size that is
substantially similar to the other blades 204.
[0013] In the exemplary embodiment, wheel 202 in-
cludes a pair of flanges 212 that are positioned within
groove 210. Flanges 212 cooperate with rotor blade root
208 to securely retain rotor blades 204 within groove 210.
More specifically, each blade root 208 includes a recess
214 defined therein that is shaped and/or sized to engage
flange 212 such that at least a portion of flange 212 is
retained therein. Alternatively, each rotor blade 204 may
include a flange, and wheel 202 may include a recess
defined therein.
[0014] In the exemplary embodiment, rotor blade as-
sembly 200 also includes a plurality of spacers 216 that
are positioned within groove 210 between adjacent cir-
cumferentially-spaced blades 204 to facilitate maintain-
ing a distance therebetween. As such, in the exemplary
embodiment, groove 210 retains a plurality of alternating
blade roots 208 and spacers 216. In the exemplary em-
bodiment, spacers 216 include at least one locking spac-
er assembly 218, described in more detail below. More-
over, in the exemplary embodiment, each spacer 216

includes a recess (not shown) defined therein that is
shaped and/or sized to engage flange 212 such that at
least a portion of flange 212 is retained therein. Notably,
in the exemplary embodiment, the recess defined in
spacer 216 is substantially similar in shape and size to
recess 214.
[0015] In the exemplary embodiment, blade 204 is cou-
pled to wheel 202 as each blade root 208 is inserted
within groove 210 and after each blade 204 is rotated
until recess 214 engages flange 212. Similarly, in the
exemplary embodiment, spacer 216 is coupled to wheel
202 by inserting spacer 216 into groove 210 and by then
rotating spacer 216 until the recess defined in spacer 216
engages flange 212. After every blade 204 is coupled to
wheel 202, a void 222 is defined to receive locking spacer
assembly 218 therein.
[0016] FIGS. 4 and 5 are illustrations of an exemplary
locking spacer assembly 218. In the exemplary embod-
iment, locking spacer assembly 218 includes a first end
portion 402, a second end portion 404, and a center por-
tion 406 that includes a first side 408 shaped and/or sized
to engage first end portion 402 and a second side 410
shaped and/or sized to engage second end portion 404.
[0017] In the exemplary embodiment, each end portion
402 and 404 is formed with a first profile 412, and each
side 408 and 410 is formed with a second profile 414 that
is complementary to first profile 412. More specifically,
in the exemplary embodiment, first profile 412 is a female
sliding dovetail profile, and second profile 414 is a male
sliding dovetail profile that is shaped complementarily to
first profile 412. As such, first profile 412 mates against
second profile 414 such that end portions 402 and 404
sufficiently interlock with center portion 406 to enable ax-
ial stresses to be transmitted along a longitudinal axis
416 of wheel 202 and/or to enables circumferential or
hoop stresses to be transmitted along circumference
206.
[0018] In the exemplary embodiment, end portions 402
and 404 are substantially similar in shape and size, and,
as such, end portions 402 and 404 are interchangeable.
More specifically, in the exemplary embodiment, first side
408 is substantially similar to second side 410. Alterna-
tively, first end portion 402 may have a first configuration,
first side 408 may have a first complementary configura-
tion, second end portion 404 may have a second config-
uration that is different from the first configuration, and
second side 410 may have a second complementary
configuration that is different from first side 408. It should
be understood that any of first end portion 402, second
end portion 404, first side 408, and/or second side 410
may have any suitable shape and/or size that enables
locking spacer assembly 218 to function as described
herein.
[0019] In the exemplary embodiment, a first opening
418 is defined between first end portion 402 and center
portion 406, and a second opening 420 is defined be-
tween second end portion 404 and center portion 406.
Moreover, in the exemplary embodiment, first opening
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418 is shaped and/or sized to receive a first securing
device 422 therein, and second opening 420 is shaped
and/or sized to receive a second securing device 424
therein. More specifically, in the exemplary embodiment,
securing devices 422 and 424 are each dowels that se-
curely couple end portions 402 and 404 to center portion
406 such that portions 402, 404, and/or 406 do not move
relative to one another. Each securing device 422 and
424 is insertable such that a top 426 of each securing
device 422 and 424 does not extend above a top of por-
tion 402, 404, and/or 406. Alternatively, securing devices
422 and 424 are set screws and/or grub screws that in-
clude a socket head such that a top of each securing
device 422 and 424 does not extend above a top of por-
tion 402, 404, and/or 406.
[0020] In the exemplary embodiment, opening 418 and
420 are substantially similar in shape and size. As such,
first securing device 422 and second securing device 424
are interchangeable. Alternatively, first opening 418 may
have a first configuration, and second opening 420 may
have a second configuration that is different from the first
configuration such that first securing device 422 is differ-
ent than second securing device 424. It should be un-
derstood that any of first opening 418, second opening
420, first securing device 422, and/or second securing
device 424 may have any suitable shape and/or size that
enables locking spacer assembly 218 to function as de-
scribed herein. In the exemplary embodiment, openings
418 and 420 receive securing devices 422 and 424, re-
spectively, to enable radial stresses to be transmitted
along a radial direction 428 of wheel 202.
[0021] In the exemplary embodiment, each end portion
402 and 404 includes a recess 430 defined therein that
is positioned opposite first profile 412. More specifically,
in the exemplary embodiment, recess 430 is shaped
and/or sized to engage flange 212 such that at least a
portion of flange 212 is retained therein. Notably, in the
exemplary embodiment, recess 430 is shaped and sized
substantially similarly to recess 214 and to the recess
defined in spacer 216.
[0022] In the exemplary embodiment, end portions 402
and 404 are inserted within void 222 and are moved in
opposite directions along circumference 206 such that
recess 430 engages flange 212. Moreover, in the exem-
plary embodiment, center portion 406 is inserted be-
tween end portions 402 and 404 such that first side 408
engages first end portion 402 and second side 410 en-
gages second end portion 404. As such, when first profile
412 engages second profile 414, end portions 402 and
404 interlock with center portion 406 to enables axial
stresses to be transmitted along a longitudinal axis 416
of wheel 202 and/or to enables circumferential or hoop
stresses to be transmitted along circumference 206.
[0023] In the exemplary embodiment, during assem-
bly, first securing device 422 is inserted into first opening
418, and second securing device 424 is inserted into sec-
ond opening 420 to securely couple end portions 402
and 404 to center portion 406 such that portions 402,

404, and/or 406 do not move relative to one another. In
the exemplary embodiment, openings 418 and 420 re-
ceive securing devices 422 and 424, respectively, to en-
ables radial stresses to be transmitted along a radial di-
rection 428 of wheel 202. After locking spacer assembly
400 is fully installed, rotor blade assembly 200 is securely
retained within groove 210.
[0024] Exemplary embodiments of methods and sys-
tems are described and/or illustrated herein in detail. The
exemplary methods and systems provide a blade assem-
bly that facilitates inserting blade roots and/or spacers
within a groove that is substantially similar about a cir-
cumference of a wheel. As such, the methods and sys-
tems described enable locking a blade assembly such
that adjacent turbine blades are not moved, thereby en-
abling repairing and/or replacing one turbine blade with-
out disturbing the other turbine blades. Moreover, imple-
menting the locking assembly facilitates reducing a time
and/or cost associated with assembling the turbine en-
gine. The exemplary systems and methods are not lim-
ited to the specific embodiments described herein, but
rather, components of each system and/or steps of each
method may be utilized independently and separately
from other components and/or method steps described
herein. Each component and each method step may also
be used in combination with other components and/or
method steps.
[0025] This written description uses examples to dis-
close certain embodiments of the present invention, in-
cluding the best mode, and also to enable any person
skilled in the art to practice those certain embodiments,
including making and using any devices or systems and
performing any incorporated methods. The patentable
scope of the present invention is defined by the claims,
and may include other examples that occur to those
skilled in the art. Such other examples are intended to
be within the scope of the claims if they have structural
elements that do not differ from the literal language of
the claims, or if they include equivalent structural ele-
ments with insubstantial differences from the literal lan-
guage of the claims.
[0026] For completeness, various aspects of the in-
vention are now set out in the following numbered claus-
es:

1. A locking spacer assembly for use with a rotor
blade assembly, said locking spacer assembly com-
prising:

a first end portion;

a second end portion;

at least one securing device; and

a center portion positioned between said first
end portion and said second end portion such
that an opening is defined between said center
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portion and at least one of said first end portion
and said second end portion, said opening is
sized to receive said securing device therein.

2. A locking spacer assembly in accordance with
clause 1, wherein said center portion comprises a
first side that is configured to engage said first end
portion and a second side that is configured to en-
gage said second end portion.

3. A locking spacer assembly in accordance with
clause 2, wherein at least one of said first end portion
and said second end portion has a first profile, and
at least one of said first side and said second side
has a second profile that is shaped substantially
complementary to the first profile.

4. A locking spacer assembly in accordance with
clause 3, wherein one of the first profile and the sec-
ond profile is a male dovetail profile, and wherein the
other of the first profile and the second profile is a
female dovetail profile.

5. A locking spacer assembly in accordance with
clause 1, wherein said first end portion is substan-
tially similar to said second end portion.

6. A locking spacer assembly in accordance with
clause 1, wherein a top of said securing device does
not extend beyond a top of at least one of said first
end portion, said second end portion and said center
portion.

7. A locking spacer assembly in accordance with
clause 1, wherein said first end portion, said second
end portion, and said center portion are configured
to carry at least one of a circumferential load and an
axial load, and said securing device is configured to
carry a radial load.

8. A rotor blade assembly for use with a turbine en-
gine, said rotor blade assembly comprising:

a wheel;

a plurality of rotor blades coupled to said wheel;
and

a locking spacer assembly coupled to said
wheel, said locking spacer assembly comprising
a first end portion, a second end portion, at least
one securing device, and

a center portion positioned between said first
end portion and said second end portion such
that an opening is defined between said center
portion and at least one of said first end portion
and said second end portion, said opening is

sized to receive said securing device therein.

9. A rotor blade assembly in accordance with clause
8, wherein each of said plurality of blades is substan-
tially similar to another rotor blade.

10. A rotor blade assembly in accordance with clause
8, wherein said locking spacer assembly is posi-
tioned between adjacent rotor blades.

11. A rotor blade assembly in accordance with clause
8, wherein said center portion comprises a first side
that is configured to engage said first end portion
and a second side that is configured to engage said
second end portion.

12. A rotor blade assembly in accordance with clause
8, wherein a top of said securing device does not
extend beyond a top of at least one of said first end
portion, said second end portion ,and said center
portion.

13. A rotor blade assembly in accordance with clause
8, wherein said first end portion, said second end
portion, and said center portion are configured to car-
ry at least one of a circumferential load and an axial
load, and said securing device is configured to carry
a radial load.

14. A turbine engine comprising:

a rotor; and

a rotor blade assembly comprising a wheel, a
plurality of rotor blades coupled to said wheel,
and a locking spacer assembly coupled to said
wheel, said locking spacer assembly comprising
a first end portion, a second end portion, at least
one securing device, and a center portion posi-
tioned between said first end portion and said
second end portion such that an opening is de-
fined between said center portion and at least
one of said first end portion and said second end
portion, said opening is sized to receive said se-
curing device therein.

15. A turbine engine in accordance with clause 14,
wherein each of said plurality of blades is substan-
tially similar to another rotor blade.

16. A turbine engine in accordance with clause 14,
wherein said locking spacer assembly is positioned
between adjacent rotor blades.

17. A turbine engine in accordance with clause 14,
wherein said center portion comprises a first side
that is configured to engage said first end portion
and a second side that is configured to engage said
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second end portion.

18. A turbine engine in accordance with clause 14,
wherein a top of said securing device does not ex-
tend beyond a top of at least one of said first end
portion, said second end portion ,and said center
portion.

19. A turbine engine in accordance with clause 14,
wherein said first end portion, said second end por-
tion, and said center portion are configured to carry
at least one of a circumferential load and an axial
load, and said securing device is configured to carry
a radial load.

20. A turbine engine in accordance with clause 14,
wherein said plurality of rotor blades are not directly
coupled to said rotor.

Claims

1. A locking spacer assembly (218) for use with a rotor
blade assembly (200), said locking spacer assembly
comprising:

a first end portion (40);
a second end portion (404);
at least one securing device (422,424); and
a center portion (406) positioned between said
first end portion (402) and said second end por-
tion (404) such that an opening (418,420) is de-
fined between said center portion and at least
one of said first end portion and said second end
portion, said opening is sized to receive said se-
curing device therein.

2. A locking spacer assembly (218) in accordance with
claim 1, wherein said center portion (406) comprises
a first side (408) that is configured to engage said
first end portion (402) and a second side (410) that
is configured to engage said second end portion
(404).

3. A locking spacer assembly (218) in accordance with
claim 2, wherein at least one of said first end portion
(402) and said second end portion (404) has a first
profile (412), and at least one of said first side and
said second side (410) has a second profile that is
shaped substantially complementary to the first pro-
file.

4. A locking spacer assembly (218) in accordance with
claim 3, wherein one of the first profile (412) and the
second profile (414) is a male dovetail profile, and
wherein the other of the first profile and the second
profile is a female dovetail profile.

5. A locking spacer assembly (218) in accordance with
any of the preceding claims, wherein said first end
portion (402) is substantially similar to said second
end portion (404).

6. A locking spacer assembly (218) in accordance with
any of the preceding claims, wherein a top of said
securing device (420,422) does not extend beyond
a top of at least one of said first end portion (402),
said second end portion (404),and said center por-
tion (406).

7. A locking spacer assembly (218) in accordance with
any of the preceding claims, wherein said first end
portion (402), said second end portion (404), and
said center portion (406) are configured to carry at
least one of a circumferential load and an axial load,
and said securing device (422,424) is configured to
carry a radial load.
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