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(57) ABSTRACT 

Abalance assembly for turbine rotating components, such as 
turbine rotors, as Well as method for installing and/or 

adjusting at least one balance Weight in the balance assem 

bly and turbine section having this balance assembly and a 
radially extending access pathWay for accessing this balance 
assembly. The balance assembly comprises; (a) a balance 
Weight retention member having a circumferential periphery 
and a slot formed therein along at least a portion thereof, the 
slot having: (1) a bottom surface; (2) an opening; and (3) a 
pair of spaced apart and opposed side Walls connecting the 
bottom surface and the opening, the side Walls sloping 
inWardly betWeen the bottom surface and the opening to 
de?ne a balance Weight engaging section; (b) at least one 
balance Weight con?gured and siZed to be insertable through 
the opening of the slot and to be positionable for movement 
Within the slot and having a pair of spaced apart generally 
inWardly sloping shoulder surfaces capable of engaging the 
side Walls of the slot at the balance Weight engaging section; 
and (c) a balance Weight securing member associated With 
the at least one balance Weight that can be actuated to: (1) 
move the at least one balance Weight aWay from the bottom 
surface so that the shoulder surfaces engage the side Walls at 
the balance Weight engaging section such that the at least 
one balance Weight is in a secured position Within the slot; 
or (2) move the at least one balance Weight toWards the 
bottom surface so that the shoulder surfaces do not engage 
the side Walls at the balance Weight engaging section such 
that the at least one balance Weight is in a unsecured position 
Within the slot. 
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BALANCE ASSEMBLY FOR ROTARY TURBINE 
COMPONENT AND METHOD FOR INSTALLING 

AND/OR ADJUSTING BALANCE WEIGHT 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to a balance assem 
bly for a rotary turbine component such as a turbine rotor. 
This invention also relates to a method for installing one or 
more balance Weights in this balance assembly, as Well as 
adjusting the balance Weight(s) after installation. This inven 
tion further relates to a turbine section having this balance 
assembly and a radially extending access pathWay for 
accessing this balance assembly. 

[0002] In the production of turbine engines, the balancing 
of the rotary turbine components, such as turbine rotors, can 
be an essential and important step. The turbine rotors are 
typically balanced initially prior to the actual assembly of 
the engine. This balancing can be achieved in variety of 
Ways, for example, by the attachment of special Weights 
designed to ?t on bolts or Within grooves of the rotor or 
associated components, or by grinding material from speci 
?ed sections on the rotor. See US. Pat. No. 4,220,055 
(Dubois et al), issued Sep. 2, 1980 (balance Weight having 
beak engaging groove of collar and secured to rotor by 
rivet); US. Pat. No. 4,803,893 (Bachinski), issued Feb. 14, 
1989 (balance Weights located in groove of cover plate for 
rotor assembly); commonly assigned US. Pat. No. 5,011, 
374 (Miller), issued Apr. 30, 1991 (balance clips attached to 
shroud of rotor); commonly assigned US. Pat. No. 5,018, 
943 (Corsmeier et al), issued May 28, 1991 (balance Weight 
mounted in dovetail slots formed in circumference of rotor 
disk and bottom of dovetail root of rotor blades inserted 
Within dovetail slots). Due to subsequent operations in 
assembling the engine, there is often a need for further 
adjustment or balancing of the rotary components after this 
engine is completed. This is commonly referred to as “trim 
balancing.” During subsequent operation of the turbine 
engine, adjustment or rebalancing of the rotary components 
can also be necessary. 

[0003] A problem With certain balancing systems for 
rotors is that trim balancing or rebalancing of the rotors can 
require partial or complete disassembly of the engine in 
order to access the balance Weights. For example, one prior 
balancing system uses balance Weights that are inserted into 
a circular or circumferential groove or slot typically formed 
in the face or circumference of the disk, Wheel and/or spacer 
of the rotor, With the Weights then being moved or adjusted 
Within the groove or slot to achieve the desired degree of 
balancing. See commonly assigned US. Pat. No. 3,736,811 
(Neary), issued Jun. 5, 1973 (balance Weight inserted in 
balance groove formed in face of turbine Wheel and locked 
in place anyWhere along balance groove by screW adjust 
ment); US. Pat. No. 4,842,485 (Barber), issued Jun. 27, 
1989 (circular groove formed in at least one face of turbine 
to receive Weight assembly comprising arcuate body mem 
ber With bore and slots in side Walls to alloW expansion by 
expander screW); commonly assigned US. Pat. No. 6,481, 
969 (Berry et al), issued Nov. 19, 2002 (dovetail-shaped 
grooves formed in axial faces and circumferential rims of 
Wheels and spacers of rotor body and complementary 
shaped balance Weights inserted through entry apertures in 
grooves and circumferentially aligned into adjusted posi 
tions). After the balance Weights are secured in place in the 
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groove or slot, and the engine is completely assembled, 
these balance Weights are typically intended to be ?xed in 
position and not moved again to readjust or trim the balance 
of the rotary component. As a result, these balance Weights 
are usually inaccessible Without at least partial disassembly 
of the engine. Certain of these balance Weight systems also 
require specially formed access ports or openings in the 
groove or slot so that the balance Weights can be inserted. 
See FIGS. 1 and 2 of US. Pat. No. 3,736,811 (prior art) and 
FIG. 5 of US. Pat. No. 6,481,969. Such access ports or 
openings can cause a lack of symmetry in Weight distribu 
tion of the balance assembly, as Well as creating potential 
Weaknesses in the balance assembly With regard to the 
concentration of stresses. 

[0004] Balance systems for rotary components of turbine 
engines have also been developed that alloW for remote 
access to areas of the engine Where the balance Weights are 
already installed, or Where the balance Weights can be 
inserted, for trim balancing or rebalancing Without disas 
sembly of the engine. Some of these balance systems can 
require that the balance Weight be inserted at a speci?c 
location, thus making ?ner balance adjustments more dif? 
cult to achieve. See US. Pat. No. 2,964,972 (Lindsey et al), 
issued Dec. 20, 1960 (balance assembly for rotor comprising 
annular member provided With plurality of circumferentially 
spaced thread holes that can be accessed through pathWay to 
receive balance Weights delivered by special tool); US. Pat. 
No. 5,545,010 (CederWall et al), issued Aug. 13, 1996 (trim 
balancing of turbine rotor by adding or removing balance 
Weights or plugs through compressor air ?oW path and pair 
of holes). Some of these remote access balancing systems 
alloW for insertion of the balance Weight at various positions 
in a groove or slot formed in the rotor assembly. See US. 
Pat. No. 4,064,762 (Wilkner), issued Dec. 27, 1977 (tool for 
inserting balance Weight into dovetail groove in rotor disk); 
commonly assigned US. Pat. No. 6,279,420 (KnoroWski et 
al), issued Aug. 28, 2001 (balance Weight groove formed in 
rotor, a balance Weight having a threaded opening for 
receiving a screW and a threaded tool for inserting the 
balance Weight in the groove, rotating the screW to lock the 
balance Weight in the groove, and a staking tool that is 
inserted to stake the balance Weight and rotor, as Well as the 
screW and balance Weight). HoWever, after the balance 
Weight is inserted into the groove, it is, again, typically 
intended to be ?xed in place and not moved again to readjust 
or trim the balance of the rotary component. 

[0005] Accordingly, it Would be desirable to provide a 
balance assembly for rotary turbine components, such as 
turbine rotors, that can be used to trim balance or rebalance 
the rotor While the turbine engine remains completely or 
substantially completely assembled. It Would also be desir 
able to provide a balance assembly for turbine rotors Where 
the balance Weights can be relatively easily located or 
moved to different positions to alloW for relatively ?ne 
adjustments of the balancing of the rotor. It Would also be 
desirable to be able to install the balance Weights Without the 
need of specially formed access ports or openings in the 
balance assembly. It Would be further desirable to provide a 
balance assembly for turbine rotors Where the balance 
Weights can be relatively easily readjusted after initial 
installation for subsequent trim balancing and rebalancing of 
the rotor. 
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BRIEF DESCRIPTION OF THE INVENTION 

[0006] An embodiment of this invention relates to a bal 
ance assembly for rotary turbine components, such as tur 
bine rotors. This assembly comprises: 

[0007] a. a generally annular balance Weight reten 
tion member having a circumferential periphery and 
a slot formed therein along at least a portion thereof, 
the slot having: 

[0008] (1) a bottom surface; 

[0009] (2) an opening spaced from the bottom 
surface; and 

[0010] (3) a pair of spaced apart and opposed side 
Walls connecting the bottom surface and the open 
ing, the side Walls sloping inWardly betWeen the 
bottom surface and the opening to de?ne a balance 
Weight engaging section; 

[0011] b. at least one balance Weight being con?g 
ured and siZed to be insertable through the opening 
of the slot and to be positionable for movement 
Within the slot and having a pair of spaced apart 
generally inWardly sloping shoulder surfaces capable 
of engaging the side Walls of the slot at the balance 
Weight engaging section; and 

[0012] c. a balance Weight securing member associ 
ated With the at least one balance Weight that can be 
actuated to: 

[0013] (1) move the at least one balance Weight 
aWay from the bottom surface so that the shoulder 
surfaces engage the side Walls at the balance 
Weight engaging section such that the at least one 
balance Weight is in a secured position Within the 
slot; or 

[0014] (2) move the at least one balance Weight 
toWards the bottom surface so that the shoulder 
surfaces do not engage the side Walls at the 
balance Weight engaging section such that the at 
least one balance Weight is in a unsecured position 
Within the slot. 

[0015] Another embodiment of this invention relates to a 
method for installing at least one balance Weight in this 
balance assembly. This method comprises the steps of: 

[0016] 11. inserting the at least one balance Weight 
through the opening of the slot of the balance Weight 
retention member so that the at least one balance 
Weight is in a ?rst inserted position Within the slot; 

[0017] 2. adjusting the at least one balance Weight 
from the ?rst inserted position to a second securing 
member associating position Within the slot so that 
the at least one balance Weight is capable of being 
associated With the balance Weight securing mem 
ber; and 

[0018] 3. associating the balance Weight securing 
member With the at least one balance Weight While in 
the second position. 

[0019] Another embodiment of this invention relates to a 
section of a turbine engine having this balance assembly and 
a radially extending access pathWay for accessing this 
balance assembly. 
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[0020] The balance assembly and method of this inven 
tion, as Well as the section of the turbine engine having the 
radially extending access pathWay for accessing this balance 
assembly, provides a number of signi?cant bene?ts and 
advantages in the balancing of rotary turbine components 
such as turbine rotors. The balance assembly, method and 
section of the turbine engine having the radially extending 
access pathWay for accessing the balance assembly of this 
invention alloWs the rotary turbine components to be trim 
balanced or rebalanced While the turbine engine remains 
completely or substantially completely assembled. The bal 
ance assembly, method and section of the turbine engine 
having the radially extending access pathWay for accessing 
the balance assembly of this invention alloWs the balance 
Weight(s) to be located or moved to different positions in the 
balance assembly to alloW for relatively ?ne adjustment in 
the balancing of the rotor. The balance Weight(s) and asso 
ciated slot of the balance Weight retention member are also 
siZed and con?gured such that specially formed balance 
Weight access ports or openings are not required for inser 
tion of the balance Weight(s) into the slot. The balance 
assembly and section of the turbine engine having the 
radially extending access pathWay for accessing this balance 
assembly of this invention also alloW for relatively easy 
readjustment of the balance Weight(s) after insertion into the 
slot for subsequent trim balancing and rebalancing of the 
rotor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a fragmentary cross-section of a section 
of a turbine engine shoWing an embodiment of the balance 
assembly of this invention With an installed balance Weight. 

[0022] FIG. 2 is an enlarged sectional vieW of the balance 
assembly of FIG. 1. 

[0023] FIG. 3 is a vieW similar to FIG. 2 shoWing the 
insertion of a balance Weight in the slot of the balance 
Weight retention member. 

[0024] FIG. 4 is a vieW similar to FIG. 3 shoWing the 
inserted balance Weight moved, adjusted or rotated from the 
initial inserted position to a second position Where the 
balance Weight can be associated With the balance Weight 
securing member. 

[0025] FIG. 5 is a vieW similar to FIG. 1 shoWing an 
access Way in a section of a turbine engine for accessing the 
balance assembly, as Well as a tool inserted through this 
access Way for unsecuring, moving and/or securing the 
balance Weight. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] Referring to the draWings, FIG. 1 illustrates a 
fragmentary cross-section of a representative section of a 
turbine engine that is indicated generally as 10 in Which the 
balance assembly of this invention can be used. Turbine 
engine section 10 is shoWn as having a turbine rotor indi 
cated generally as 14. Turbine engine section 10 can be any 
section having such a rotor 14, including but not limited to 
a high pressure (HP) compressor section, a loW pressure 
(LP) compressor section, an HP turbine section, a LP turbine 
section, an intermediate poWer (IP) turbine section, or a 
poWer (PW) turbine section. In other Words, the turbine 
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engine section 10 shown in FIG. 1, and as described 
hereafter, should be considered only representative of the 
use of the embodiment of the balance assembly of this 
invention. 

[0027] As shoWn in FIG. 1, rotor 14 comprises a plurality 
of circumferentially spaced turbine blades, one of Which is 
indicated as 18, that extend radially from a central hub or 
disk indicated as 22. The root 24 of blade 18 is positioned 
betWeen a blade retainer 26 and interstage seal 28 that 
together are secured to disk 22 by a bolt assembly indicated 
generally as 30. As shoWn in FIG. 1, turbine engine section 
10 also includes a support structure indicated generally as 34 
for the stationary portion 38 of a pressure seal. The pressure 
seal also includes a rotating portion 42 that is secured to a 
rotating shaft 46 by a bolt assembly indicated generally as 
50. Bolt assembly 50 also secures rotating pressure seal 
portion 42 and shaft 46 to the rearWard annular portion 54 
of disk 22. 

[0028] As shoWn in FIG. 1, an embodiment of the balance 
assembly of this invention indicated generally as 58 is used 
to balance rotor 14. This balance assembly 58 includes a 
balance Weight retention member indicated generally as 62, 
at least one balance Weight indicated generally as 66 and a 
balance Weight securing member in the form of a threaded 
bolt indicated generally as 70. The balance Weight retention 
member 62 includes a support portion 74 typically having a 
concentric rabbet formed therein for securing or attaching 
member 62 to the concentric outer surface 78 of rearWard 
portion 54 of disk 22. To prevent rotation of balance Weight 
retention member 62 around or about the concentric outer 
surface 78 of rearWard portion 54, support portion 74 can be 
provided With a slot (not shoWn) that receives the head of a 
spring pin (not shoWn) that is secured to the rearWard portion 
54 of disk 22. 

[0029] As shoWn more particularly in FIG. 2, balance 
Weight retention member 62 also includes a generally annu 
lar balance Weight retention portion 86. Balance Weight 
retention portion 86 is provided With a slot 90 that is formed 
along at least a portion of the circumferential periphery 92 
of retention portion 86, and is more typically formed along 
the entire length of periphery 92. As shoWn in FIG. 2, slot 
90 typically has a generally dove-tail shaped cross sectional 
con?guration. Slot 90 has a bottom surface indicated as 94, 
an opening spaced from bottom surface 94 indicated gen 
erally as 98 at the top of slot 90, and a pair of spaced apart 
and opposed side Walls indicated as 102 and 106 connecting 
the bottom surface 94 to opening 98. 

[0030] As shoWn in FIG. 2, side Walls 102, 106 are shaped 
or con?gured to de?ne a generally rectangular-shaped loWer 
section 110 of slot 90 Where side Walls 102, 106 extend 
generally upWardly and perpendicularly from the respective 
ends of bottom surface 94, an intermediate generally trap 
eZoidal or Wedge-shaped section 114 of slot 90 adjacent to 
loWer section 110 Where side Walls 102, 106 generally 
converge or slope inWardly from the top of loWer section 110 
to form a constriction indicated as 118 at the top of inter 
mediate section 114, and an upper generally trapeZoidal or 
Wedge-shaped section 120 of slot 90 adjacent to intermedi 
ate section 114 and generally diverging or sloping outWardly 
from constriction 118 to opening 98. At least upper and 
intermediate sections 120 and 114 of slot 90, and also 
usually loWer section 110 of slot 90, typically have substan 
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tially the same cross-sectional con?guration and Width 
dimensions along the entire circumferential length of slot 
90. In particular, the Width betWeen the spaced apart pair 
edges 122 and 124 of opening 98 is typically substantially 
uniform or essentially the same along the entire length of 
slot 90, e.g., along the entire circumferential periphery 92. 

[0031] As shoWn in FIG. 2, balance Weight 66 includes a 
base portion indicated generally as 126 having a generally 
planar bottom surface 130, a pair of spaced apart outWardly 
diverging or sloping generally planar surfaces 132 and 136 
connected at each end of bottom surface 130, and a pair of 
spaced apart upWardly extending generally planar surfaces 
140 and 144 connected at the respective ends of outWardly 
sloping surfaces 132, 136. As shoWn in FIG. 2, balance 
Weight 66 also includes a generally trapeZoidal or Wedge 
shaped shoulder portion indicated generally as 148 adjacent 
to base portion and having a pair of spaced apart generally 
inWardly converging or sloping shoulder surfaces 152 and 
156 connected at the respective ends of upWardly extending 
surfaces 140 and 144. As also shoWn in FIG. 2, balance 
Weight 66 further includes a generally rectangular-shaped 
neck portion indicated generally as 160 adjacent to shoulder 
portion 148 and having a pair of spaced apart generally 
planar upWardly extending neck surfaces 164 and 168 
connected at the respective ends to shoulder surfaces 152, 
156 and a generally planar top surface 172 connected at the 
respective ends to neck surfaces 164, 168. As shoWn in FIG. 
2, top surface 172 is typically substantially parallel to 
bottom surface 130. 

[0032] As shoWn in FIG. 2, bolt 70 has a head 176 
connected to a threaded generally cylindrical shaft 180 
having a distal end indicated generally as 184. As shoWn in 
FIG. 2, balance Weight 66 has a complementary threaded 
portion for receiving threaded shaft 180 in the form of a 
threaded cylindrical insert 188 positioned Within a generally 
cylindrical bore 192 that extends from the top surface 172 to 
the bottom surface 130 of balance Weight 66. As shoWn in 
FIG. 2, balance Weight 66 is typically substantially sym 
metrical about the centerline de?ned by cylindrical insert 
188. As shoWn in FIG. 2, bolt 70 is also provided With a 
locking member in the form of locking pin 196 that is 
inserted through a generally cylindrical bore 200 formed in 
distal end 184 perpendicular to the longitudinal axis of shaft 
180. When inserted into bore 200, locking pin 196 prevents 
bolt 70 from accidentally being completely disconnected 
from balance Weight 66 as bolt 70 is unscreWed. 

[0033] Balance Weight 66 is shoWn in FIGS. 1 and 2 as 
being in a secured position Within slot 90 such that balance 
Weight 66 cannot be moved Within slot 90. This is achieved 
by turning or screWing bolt 70 into insert 188 in the “secure 
position” direction such that the distal end 184 of shaft 180 
projects further outWardly aWay from the bottom surface 
130 of balance Weight 66 and toWards bottom surface 94 of 
slot 90. As bolt 70 is screWed further into insert 188 so that 
distal end 180 continues to project further outWardly from 
bottom surface 130, distal end 180 eventually engages 
bottom surface 94 so that balance Weight 66 is forced aWay 
from bottom surface 94. As a result, shoulder surfaces 152, 
156 of balance Weight 66 are moved toWards side Walls 102, 
106 Where they slope inWardly at intermediate section 114 of 
slot 90. As balance Weight 66 moves further aWay from 
bottom surface 94 of slot 90, neck portion 160 Will even 
tually be guided through constriction 118 and into the upper 
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section 122 of slot 90. Eventually, shoulder surfaces 152, 
156 Will engage respective side Walls 102, 106 at interme 
diate (i.e., “balance Weight engaging”) section 114 until bolt 
70 can no longer be screWed into insert 188 of balance 
Weight 66. As this point, balance Weight 66 is held in a place 
in a secured and relatively immovable position due to the 
force of distal end 180 of shaft 174 against bottom surface 
94 of slot 90 and the frictional engagement of shoulder 
portions 152, 156 against respective side Walls 102, 106 at 
the intermediate (i.e., “balance Weight engaging”) section 
114 of slot 90. As also shoWn in FIG. 2, When balance 
Weight 66 is in this secured position, bottom surface 130 of 
balance Weight 66 is typically substantially parallel to bot 
tom surface 94 of slot 90. 

[0034] In order to install or position balance Weight 66 
Within slot 90, bolt 70 is initially not attached or associated 
With balance Weight 66. Instead, as shoWn in FIG. 3, balance 
Weight 66 is inserted through opening 98 and upper section 
122 of slot 90 Without being associated With bolt 70. 
Insertion of balance Weight 66 Within slot 90 is typically 
carried out before balance Weight retention member 62 is 
secured to rearWard portion 54 of disk 22. As shoWn in FIG. 
3, balance Weight 66 is typically inserted through opening 98 
and upper section 122 at a slanted angle, i.e., such that 
bottom surface 130 of balance Weight 66 is not perpendicu 
lar to bottom surface 94 of slot 90. Because the Width or 
dimension of balance Weight 66 de?ned by top surface 172 
and bottom surface 130 is less than the Width de?ned by 
constriction 118, as Well as the Width de?ned by and 
betWeen outWardly sloping surface 204 (or 206) of slot 90 at 
upper section 122 and inWardly sloping surface 208 (or 210) 
of slot 90 at intermediate section 114, balance Weight 66 can 
be inserted into slot 90 Without the need of specially 
con?gured access ports or openings. Indeed, balance Weight 
66 can typically be inserted through opening 98 and upper 
section 122 of slot 90 at any position along the length 
thereof, eg along circumferential periphery 92. 

[0035] From this ?rst inserted position indicated generally 
as 212 in FIG. 3, and because of the con?guration and siZe 
of balance Weight 66, as Well as the con?guration and siZe 
of slot 90 at intermediate and loWer sections 114 and 110, 
balance Weight 66 can then be moved, adjusted or rotated to 
a second position indicated generally as 216 in FIG. 4 
Within loWer section 110 of slot 90. When in second position 
216, balance Weight 66 is fully Within and movable in slot 
90 (e.g., Within loWer section 110) and is also capable of 
receiving bolt 70. When bolt 70 is screWed into insert 188 in 
balance Weight 66 such that bore 200 is beyond bottom 
surface 130, locking pin 196 can then be inserted into bore 
200 to prevent bolt 70 from being accidentally disassociated 
or disconnected from balance Weight 66 When bolt 70 is 
unscreWed. 

[0036] FIG. 5 shoWs turbine engine section 10 With a 
portion of the supporting structure indicated generally as 
300 having formed therein respective outer and inner access 
holes 304 and 308 to provide a radially extending pathWay 
indicated generally as 312 for access to balance assembly 
58. As shoWn in FIG. 5, a tool indicated generally as 316 is 
provided With an elongated shaft 320 that is inserted into 
pathWay 312. Attached at the distal end of shaft 320 is a bolt 
driver section 324 that is con?gured or shaped for insertion 
into the inner driven section 328 of bolt head 176. Typically, 
bolt drive section 324 and driven section 328 have comple 
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mentary hexagonal, square or other shaped cross-sections. 
By rotating or turning shaft 320 in the desired direction, bolt 
70 can be screWed or unscreWed in a direction that Will cause 
balance Weight 66 to be either moved aWay from bottom 
surface 94 of slot 90 such that balance Weight 66 is in a 
secured position, or toWards bottom surface 94 such that 
balance Weight 66 is in unsecured position. When balance 
Weight 66 is in an unsecured position, it can then be moved 
anyWhere along the circumferential length of slot 90 (e.g., 
Within loWer section 110) to any desired balancing position 
by simply rotating rotor 14 While tool 316 is in use. When 
balance Weight 66 has reached the desired position, it can 
then secured Within slot 90 as previously described. 

[0037] While FIGS. 1-5 shoW only one balance Weight 66, 
it should be understood that typically more than one balance 
Weight 66 is inserted, positioned or present Within slot 90. 
Indeed, typically a pair of balance Weights 66 are inserted, 
positioned or present Within slot 90. During initially balanc 
ing of rotor 14, the pair of balance Weights 66 are typically 
moved Within slot 90 such that they are approximately 180° 
opposite each other. As balance assembly 58 requires adjust 
ment to trim balance or rebalance rotor 14, the balance 
Weights 66 can be moved to different positions Within slot 90 
to achieve the desired degree of balancing. If three balance 
Weights 66 are inserted Within slot 90, they are typically 
moved initially Within slot 90 to provide approximately 120° 
spacing (i.e., approximately equal spacing) from each other, 
and so on in like fashion or manner Where more than three 

balance Weights are inserted. 

[0038] After the balance Weight(s) 66 are inserted and 
initially positioned Within slot 90, the positioning of balance 
Weight(s) 66 Within slot 90 can be adjusted as needed or 
desired to balance rotor 14. For example, the positioning of 
balance Weight(s) 66 can be adjusted after the initial opera 
tion of rotor 14 to provide subsequent or further balancing 
thereof, e.g., trim balancing. Access to balance Weight(s) 66 
to carrying out such subsequent or further balancing of rotor 
14 is typically achieved by rotating or turning rotor 14 so 
that each respective balance Weight 66 Whose position needs 
to be adjusted is accessible by tool 316 via pathWay 312. The 
position of the accessed balance Weight 66 can then be 
adjusted With slot 90 as needed. 

[0039] While speci?c embodiments of this invention have 
been described, it Will be apparent to those skilled in the art 
that various modi?cations thereto can be made Without 
departing from the spirit and scope of this invention as 
de?ned in the appended claims. 

What is claimed is: 
1. A balance assembly for a rotary turbine component, 

Which comprises: 

a. a generally annular balance Weight retention member 
having a circumferential periphery and a slot formed 
therein along at least a portion thereof, the slot having: 

(1) a bottom surface; 

(2) an opening spaced from the bottom surface; and 

(3) a pair of spaced apart and opposed side Walls 
connecting the bottom surface and the opening, the 
side Walls sloping inWardly betWeen the bottom 
surface and the opening to de?ne a balance Weight 
engaging section; 
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b. at least one balance Weight being con?gured and sized 
to be insertable through the opening of the slot and to 
be positionable for movement Within the slot and 
having a pair of spaced apart generally inWardly slop 
ing shoulder surfaces capable of engaging the side 
Walls of the slot at the balance Weight engaging section; 
and 

c. a balance Weight securing member associated With the 
at least one balance Weight that can be actuated to: 

(1) move the at least one balance Weight aWay from the 
bottom surface so that the shoulder surfaces engage 
the side Walls at the balance Weight engaging section 
such that the at least one balance Weight is in a 
secured position Within the slot; or 

(2) move the at least one balance Weight toWards the 
bottom surface so that the shoulder surfaces do not 
engage the side Walls at the balance Weight engaging 
section such that the at least one balance Weight is in 
a unsecured and movable position Within the slot. 

2. The assembly of claim 1 Wherein the slot has a 
generally dovetail-shaped cross-section. 

3. The assembly of claim 2 Wherein the slot is formed in 
the balance Weight retention member along the entire cir 
cumferential periphery thereof. 

4. The assembly of claim 3 Wherein the opening of the slot 
has a substantially uniform Width along the entire circum 
ferential periphery. 

5. The assembly of claim 2 wherein the balance Weight 
engaging section of the slot has a generally trapeZoidal 
shape. 

6. The assembly of claim 1 Wherein there are at least tWo 
balance Weights. 

7. The assembly of claim 6 Wherein there are a pair of 
balance Weights. 

8. The assembly of claim 1 Wherein the balance Weight 
securing member comprises a bolt having a threaded shaft 
and Wherein the at least one balance Weight has a threaded 
portion for receiving the threaded shaft that extends from the 
top to the bottom of the at least one balance Weight. 

9. The assembly of claim 8 Wherein the threaded shaft has 
a distal end that projects outWardly aWay from the bottom of 
the at least one balance Weight When the bolt is turned in the 
secured position direction and engages the bottom surface of 
the slot so that the at least one balance Weight is forced aWay 
from the bottom surface of the slot and toWards the side 
Walls of the slot at the balance Weight engaging section 
thereof. 

10. The assembly of claim 10 Which further comprises a 
locking member for preventing the bolt from being discon 
nected from the at least one balance Weight. 

11. The assembly of claim 10 Wherein the locking mem 
ber comprises a generally cylindrical bore formed in the 
distal end of the shaft perpendicular to the longitudinal aXis 
thereof and a locking pin that is insertable into the bore. 

12. A balance assembly for a rotary turbine component, 
Which comprises: 

a. a generally annular balance Weight retention member 
having a circumferential periphery and a slot formed 
therein along at least a portion thereof, the slot having: 

(1) a bottom surface; 

(2) an opening spaced from the bottom surface; and 
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(3) a pair of spaced apart and opposed side Walls 
connecting the bottom surface and the opening, and 
being con?gured to de?ne: 

(a) a loWer section of the slot Wherein the side Walls 
eXtend generally upWardly from the bottom sur 
face; 

(b) an intermediate section of the slot adjacent to the 
loWer section and Wherein the side Walls slope 
generally inWardly to form a constriction at the top 
of the intermediate section; and 

(c) an upper section of the slot adjacent to the 
intermediate section and Wherein the side Walls 
slope generally outWardly from the constriction to 
the opening; 

b. at least one balance Weight being con?gured and siZed 
to be insertable through the opening and upper section 
of the slot and to be positionable for movement Within 
the slot and having: 

(1) a base portion With a Width smaller than the Width 
de?ned by the loWer section of the slot so that the at 
least one balance Weight is movable Within the slot; 
and 

(2) a shoulder portion connected to the base portion and 
having a pair of spaced apart shoulder surfaces 
sloping generally inWardly so as to be capable of 
engaging the side Walls at the intermediate section of 
the slot; and 

c. a balance Weight securing member associated With the 
at least one balance Weight that can be actuated to: 

(1) move the at least one balance Weight aWay from the 
bottom surface so that the shoulder surfaces engage 
the side Walls at the intermediate section such that 
the at least one balance Weight is in a secured 
position Within the slot; or 

(2) move the at least one balance Weight toWards the 
bottom surface so that the shoulder surfaces do not 
engage the side Walls at the intermediate section such 
that the at least one balance Weight is in a unsecured 
and movable position Within the slot. 

13. The assembly of claim 12 Wherein the slot is formed 
in the balance Weight retention member along the entire 
circumferential periphery thereof. 

14. The assembly of claim 13 Wherein the opening of the 
slot has a substantially uniform Width along the entire 
circumferential periphery. 

15. The assembly of claim 13 Wherein the slot has a 
generally dovetail-shaped cross-section. 

16. The assembly of claim 15 Wherein the upper section 
and intermediate section of the slot each have a generally 
trapeZoidal shape and Wherein the shoulder portion of the at 
least one balance Weight has a generally trapeZoidal shape. 

17. The assembly of claim 12 Wherein the balance Weight 
securing member comprises a bolt having a threaded shaft 
and Wherein the at least one balance Weight has a threaded 
portion for receiving the threaded shaft that eXtends from the 
top to the bottom of the at least one balance Weight. 

18. The assembly of claim 17 Wherein the threaded shaft 
has a distal end that projects outWardly aWay from the 
bottom surface of the at least one balance Weight When the 
bolt is turned in the secured position direction and engages 
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the bottom surface of the slot so that the at least one balance 
Weight is forced aWay from the bottom surface of the slot 
and toWards the side Walls of the slot at the intermediate 
section thereof. 

19. The assembly of claim 10 Which further comprises a 
generally cylindrical bore formed in the distal end of the 
shaft perpendicular to the longitudinal axis thereof and a 
locking pin that is insertable into the bore. 

20. The assembly of claim 12 Wherein the at least one 
balance Weight further comprises a neck section adjacent to 
the shoulder section that is siZed and con?gured to be 
capable of ?tting Within the constriction in the slot. 

21. A method for installing at least one balance Weight in 
a balance assembly for a rotary turbine component, the 
balance assembly comprising: (a) a generally annular bal 
ance Weight retention member having a circumferential 
periphery and a slot formed therein along at least a portion 
thereof, the slot having a bottom surface, an opening spaced 
from the bottom surface and a pair of spaced apart and 
opposed side Walls connecting the bottom surface and the 
opening, the side Walls sloping inWardly betWeen the bottom 
surface and the opening to de?ne a balance Weight engaging 
section; (b) the at least one balance Weight being con?gured 
and siZed to be insertable through the opening of the slot and 
to be positionable for movement Within the slot and having 
a pair of spaced apart generally inWardly sloping shoulder 
surfaces capable of engaging the side Walls of the slot at the 
balance Weight engaging section, the method comprising the 
steps of: 

1. inserting the at least one balance Weight through the 
opening of the slot of the retention member so that the 
at least one balance Weight is in an inserted position 
Within the slot; 

2. adjusting the at least one balance Weight from the 
inserted position to a balance Weight securing member 
associating position Within the slot so that the at least 
one balance Weight is capable of being associated With 
the balance Weight securing member; and 

3. associating a balance Weight securing member With the 
at least one balance Weight While in the balance Weight 
securing member associating position, the balance 
Weight securing member being capable of being actu 
ated to: 

(a) move the at least one balance Weight aWay from the 
bottom surface so that the shoulder surfaces engage 
the side Walls at the balance Weight engaging section 
such that the at least one balance Weight is in a 
secured position Within the slot; or 

(b) move the at least one balance Weight toWards the 
bottom surface so that the shoulder surfaces do not 
engage the side Walls at the balance Weight engaging 
section such that the at least one balance Weight is in 
a unsecured position Within the slot. 

22. The method of claim 21 Which comprises the further 
step of associating With the balance Weight securing member 
a locking member that prevents the balance Weight securing 
member from being disassociated from the at least one 
balance Weight. 

23. The method of claim 21 Wherein at least tWo balance 
Weights are inserted into the slot. 

24. The method of claim 23 Wherein a pair of balance 
Weights are inserted into the slot. 
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25. The method of claim 23 Wherein the slot is formed in 
the balance Weight retention member along the entire cir 
cumferential periphery thereof and Wherein the opening of 
the slot has a substantially uniform Width along the entire 
circumferential periphery. 

26. The method of claim 25 Which comprises the further 
step of moving the inserted balance Weights in the slot until 
positioned approximately equally spaced from each other. 

27. The method of claim 21 Wherein the rotary turbine 
component is a rotor positioned Within a turbine engine 
section having a radially extending access pathWay for 
accessing the balance assembly. 

28. The method of claim 27 for subsequent balancing of 
the rotor after insertion of the at least one balance Weight and 
positioning thereof at a ?rst position Within the slot, and 
after the rotor is operated such that balancing thereof is 
needed, the method comprising the further steps of: (4) 
rotating the rotor such that the at least one balance Weight is 
accessible through the access pathWay; and (5) moving the 
at least one balance Weight to a second position Within the 
slot to achieve subsequent balancing of the rotor. 

29. The method of claim 27 Wherein the at least one 
balance Weight is inserted Within the slot before the retention 
member is secured to the rotor. 

30. A turbine engine section having a balance assembly 
for a rotary turbine component positioned in the turbine 
section and a radially extending access pathWay for access 
ing the balance assembly for adjusting the position of at least 
one balance Weight Within a slot of a balance Weight 
retention member in the balance assembly, the balance 
assembly comprising: 

a. a generally annular balance Weight retention member 
having a circumferential periphery and a generally 
dovetail-shaped slot formed therein along the entire 
length thereof, the slot having: 

(1) a bottom surface; 

(2) an opening spaced from the bottom surface; and 

(3) a pair of spaced apart and opposed side Walls 
connecting the bottom surface and the opening, the 
side Walls sloping inWardly at a section of the slot 
betWeen the bottom surface and the opening; 

b. at least one balance Weight being con?gured and siZed 
to be movable Within the slot and having a pair of 
spaced apart shoulder surfaces sloping generally 
inWardly so as to be capable of engaging the side Walls 
of the slot at the balance Weight engaging section; 

c. a balance Weight securing member associated With the 
at least one balance Weight that can be actuated to: 

(1) move the at least one balance Weight aWay from the 
bottom surface so that the shoulder surfaces engage 
the side Walls at the balance Weight engaging section 
of the slot such that the at least one balance Weight 
is in a secured position Within the slot; or 

(2) move the at least one balance Weight toWards the 
bottom surface so that the shoulder surfaces do not 
engage the side Walls at the balance Weight engaging 
section of the slot such that the at least one balance 
Weight is in an unsecured position Within the slot. 
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31. The turbine section of claim 30 wherein the slot is 
formed in the balance Weight retention member along the 
entire circumferential periphery thereof. 

32. The turbine section of claim 31 Wherein there are at 
least tWo balance Weights. 

33. The turbine section of claim 32 Wherein there are a 
pair of balance Weights. 

34. The turbine section of claim 30 Wherein the balance 
Weight securing member comprises a bolt having a threaded 
shaft and Wherein the at least one balance Weight has a 

Dec. 1, 2005 

threaded portion for receiving the threaded shaft that eXtends 
from the top to the bottom of the at least one balance Weight. 

35. The turbine section of claim 30 Wherein the rotary 
turbine component is a rotor positioned Within the turbine 
section and Wherein the at least one balance Weight is 
inserted Within the slot before the retention member is 
secured to the rotor. 

36. The turbine section of claim 30 Wherein the balance 
Weight engaging section of the slot has generally trapeZoidal 
shape. 


