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(57) ABSTRACT 

A ?rst plate includes an opening con?gured to be placed over 
a blade of a ?rst rotor. A second plate includes an opening 
con?gured to be placed over a blade of a second rotor. Each 
plate includes a ?rst pin con?gured to contact a leading edge 
of a blade located on one side of the blade in the opening and 
a second pin con?gured to contact a leading edge of a blade 
located on an opposite side of the blade in the opening, and a 
third pin con?gured to contact a leading edge of the blade in 
the opening. An indicator line is marked on the ?rst plate and 
a pair of boundary lines marked on the second plate are 
spaced apart a distance indicative of an acceptable range for 
blade clocking between the ?rst and second rotors When the 
indicator line is located between the boundary lines. 
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BLADE VERIFICATION PLATES AND 
METHOD OF USE 

BACKGROUND OF THE INVENTION 

[0001] The subject matter disclosed herein relates to gas 
turbine engines and, more particularly, to blade veri?cation 
plates that facilitate the location of the leading edge of the 
blades on a rotor Within a turbine engine, such as a gas turbine 
engine or a steam turbine engine, and further provide an 
indication as to Whether the blade clocking is Within an 
acceptable tolerance range. 
[0002] Clocking of blades on rotating rotors or Wheels is 
common in gas turbine engines, especially on modern rotors. 
Clocking generally refers to the relative positioning of tWo 
roWs of blades or airfoils With respect to each other (e. g., the 
blades on tWo adjacent stages of a compressor), Wherein such 
blade positioning can affect the e?iciency of the gas turbine. 
Prior methods for determining Whether the blade clocking is 
Within an acceptable tolerance range involve manual mea 
surements taken using a plum line and a ruler With tWo or 
more stages stacked on top of each other. This method suffers 
from obvious inherent inaccuracies associated With manual 
measurements and is time consuming. It is also knoWn to use 
a computeriZed measurement system for ascertaining blade 
clocking. HoWever, this method is costly. 

BRIEF DESCRIPTION OF THE INVENTION 

[0003] According to one aspect of the invention, a ?rst 
blade veri?cation plate includes an opening con?gured to be 
placed over a blade a?ixed to a ?rst rotor, and a second blade 
veri?cation plate includes an opening con?gured to be placed 
over a blade af?xed to a second rotor. An indicator line is 
marked on the ?rst plate and a pair of boundary lines are 
marked on the second plate, Wherein the boundary lines are 
spaced apart a predetermined distance indicative of an accept 
able range for blade clocking betWeen the ?rst and second 
rotors When the indicator line is located betWeen the bound 
ary lines When each plate is placed over the corresponding 
blade a?ixed to the ?rst and second rotors. 
[0004] According to another aspect of the invention, a 
method for determining Whether blade clocking betWeen ?rst 
and second rotors each having blades is Within an acceptable 
tolerance range includes placing a ?rst blade veri?cation 
plate having an opening over a blade of the ?rst rotor; placing 
a second blade veri?cation plate having an opening over a 
blade of the second rotor; and determining Whether blade 
clocking betWeen the ?rst and second rotors is Within an 
acceptable tolerance range by inspecting a position of an 
indicator line marked on the ?rst plate With respect to a pair of 
boundary lines marked on the second plate, Wherein the 
boundary lines are spaced apart a predetermined distance 
indicative of an acceptable range for blade clocking betWeen 
the ?rst and second rotors When the indicator line is located 
betWeen the boundary lines When each plate is placed over the 
corresponding blade of the ?rst and second rotors. 
[0005] These and other advantages and features Will 
become more apparent from the folloWing description taken 
in conjunction With the draWings. 

BRIEF DESCRIPTION OF THE DRAWING 

[0006] The subject matter Which is regarded as the inven 
tion is particularly pointed out and distinctly claimed in the 
claims at the conclusion of the speci?cation. The foregoing 
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and other objects, features, and advantages of the invention 
are apparent from the folloWing detailed description taken in 
conjunction With the accompanying draWings in Which: 
[0007] FIG. 1 is perspective vieW of three adjacent com 
pressor rotor stages having the blade veri?cation plates of an 
embodiment of the invention placed over one of the blades of 
each stage; 
[0008] FIG. 2 is a front vieW of the rotor stages and blade 
veri?cation plates of FIG. 1; 
[0009] FIG. 3 is a perspective vieW of three blade veri?ca 
tion plates in another embodiment of the invention; 
[0010] FIG. 4 is a front vieW ofthe plates of FIG. 3 placed 
over one of the blades of each of three compressor rotor 
stages; and 
[0011] FIG. 5 is a perspective vieW of the plates of FIG. 3 
placed over one of the blades of each of the three compressor 
rotor stages. 
[0012] The detailed description explains embodiments of 
the invention, together With advantages and features, by Way 
of example With reference to the draWings. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Referring to FIGS. 1 and 2, there illustrated are three 
adjacent rotor stages 100, 102, 104 stacked together such that 
the stages 100-104 are adjacent one another, for example, in 
a ?nal assembly condition. Each stage 100-104 includes a 
plurality of blades or airfoils 106 placed around the outer 
periphery of the corresponding rotor 100-104. Typically, in 
modern rotors the blades 106 are in a clocked relationship as 
betWeen any tWo stages 100-104. The stages 100-104 may 
comprise those of a turbine engine, such as a steam turbine 
engine or those that are a part of a compressor of a gas turbine 
engine. For description purposes, the turbine engine herein 
Will refer to a gas turbine engine, hoWever this is merely for 
descriptive purposes, and is not intended to limit the inven 
tion. 
[0014] In accordance With an embodiment of the invention, 
three blade veri?cation plates 108, 110, 112 are provided 
Wherein each plate 108-112 is placed over a corresponding 
single blade 106 in each of the three rotor stages 100-104. 
Each plate 108-112 may comprise aluminum or other suitable 
material and includes an opening 114 through Which the 
blade 106 protrudes. Each veri?cation plate 108-112 includes 
a pair of doWel pins 116, 118, Wherein a ?rst pin 116 contacts 
the leading edge of the blade 106 on one side of the blade 106 
Within the opening 114, and a second pin 118 contacts the 
leading edge of the blade 106 on the other side of the blade 
106 Within the opening 114. The pins 116, 118 may be coaxial 
With each other. This Way, the leading edge of the blade 106 is 
properly situated Within the opening 114 and the plate 108 
112 is positioned “square” With respect to the corresponding 
rotor 100-104. 
[0015] Each veri?cation plate 108-112 has another doWel 
pin 120, disposed perpendicular to the other tWo pins 116, 
118, that contacts the leading edge of the blade 106 Within the 
opening 114 of the corresponding plate 108-112, thereby 
locating the leading edge of that blade 106. The pins 116-120 
may comprise steel or other suitable material. An indicator 
scribe line 122 is marked on a top surface of at least tWo of the 
plates 108, 110 in FIGS. 1-2. The indicator scribe line 122 is 
positioned With respect to a pair of boundary scribe lines 124, 
126 spaced apart a predetermined distance and marked on a 
top surface of an adjacent plate 110, 112, respectively. The 
predetermined spacing of the boundary scribe lines 124, 126 
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is indicative of an acceptable tolerance range for blade clock 
ing betWeen tWo adjacent rotor stages 100-104. If the indica 
tor scribe line 122 falls Within the pair of scribe lines 124, 126 
When the blade veri?cation plates 108-112 are placed on the 
rotor stages 100-104, then a simple indicator is provided that 
informs the user of the blade veri?cation plates 108-112 that 
the clocking of the blades of the adjacent rotor stages 100-104 
is Within an acceptable tolerance range. Conversely, if the 
indicator scribe line 122 falls outside of the pair of scribe lines 
124, 126 When the blade veri?cation plates 108-112 are 
placed on the rotor stages 100-104, then the clocking of the 
blades of the adjacent rotor stages 100-104 is outside of an 
acceptable tolerance range. Thus, the blade veri?cation plates 
108-112 of an embodiment of the present invention provide a 
relatively quick and inexpensive Way to determine Whether 
tWo adjacent rotor stages are properly clocked. 

[0016] Referring to FIGS. 3-5, there illustrated is another 
embodiment of the blade veri?cation plates 108-112 of the 
present invention. The three blade veri?cation plates 108-112 
of FIGS. 3-5 are similar in all respects to those illustrated in 
FIGS. 1-2 and described hereinabove. Thus, like elements are 
designated With like reference numbers in the ?gures. In this 
embodiment, the three rotor stages 100-104 (FIGS. 4-5) have 
not yet been stacked in a ?nal assembly and are, thus, in a 
“pre-stacked”, spaced apart con?guration. Nevertheless, the 
blade clocking of these stages 100-104 can be checked With 
the blade veri?cation plates 108-112 of an embodiment of the 
present invention. The difference betWeen the embodiment of 
FIGS. 3-5 and that of FIGS. 1-2 is the use of an additional 
extension scribe 130 that comprises a block of, eg aluminum 
or other suitable material. The purpose of the extension scribe 
130 is to compensate for the distance separating the rotor 
stages 100-104 in the pre-stackedposition While still alloWing 
for determining if the blade clocking is Within an acceptable 
tolerance range. 

[0017] The extension scribe 130 may have an L-shaped 
cutout that contacts a comer of the corresponding plate 108. 
An opposite side of the scribe 130 is adjacent the blade 
veri?cation plate 110 Without contacting the plate 110. The 
extension scribe 130 has a scribe line 132 marked on a top 
surface thereon that acts as an extension of the indicator 
scribe line 122 on the plates 108- 110 and is co-linear there 
With. As such, the scribe line 132 on the extension scribe 130 
falls Within the pair of scribe lines 124, 126 When the blade 
clocking is Within an acceptable tolerance range. This is so 
because the position of one of the plates 108 as determined by 
the position of the blade 106 Within the opening 114 of that 
plate 108 With respect to the position of an adjacent plate 110 
is kept constant by the extension scribe 130. That is, the scribe 
line 132 on the extension scribe 130 folloWs the position of 
the indicator scribe line 122 on the plates 108-112. Again, as 
With the embodiment of FIGS. 1-2, if the scribe line 132 on 
the extension scribe 130 falls outside of the pair of scribe lines 
124, 126 on the adjacent plate 110, then the blade clocking 
betWeen the blades 106 of the rotor stages 100, 102 is outside 
of an acceptable tolerance range. 

[0018] The various embodiments of the invention 
described and illustrated herein have involved three blade 
veri?cation plates 108-112; one plate for a blade in each rotor 
stage 100-104 or “roW” of blades. HoWever, it su?ices that 
only tWo blade veri?cation plates required for the broadest 
scope of the invention. This is because of the nature of blade 
clocking described above in Which such clocking generally 
refers to the relative positioning of tWo roWs of blades or 
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airfoils With respect to each other (e.g., the blades on tWo 
adjacent stages of a compressor). On the other hand, more 
than three blade veri?cation plates may also be utiliZed in 
embodiments of the invention. The number of plates is pri 
marily a design choice as to hoW many rotor stages or roWs of 
blades are desired to have their clocking checked at one time. 
[0019] While the invention has been described in detail in 
connection With only a limited number of embodiments, it 
should be readily understood that the invention is not limited 
to such disclosed embodiments. Rather, the invention can be 
modi?ed to incorporate any number of variations, alterations, 
substitutions or equivalent arrangements not heretofore 
described, but Which are commensurate With the spirit and 
scope of the invention. Additionally, While various embodi 
ments of the invention have been described, it is to be under 
stood that aspects of the invention may include only some of 
the described embodiments. Accordingly, the invention is not 
to be seen as limited by the foregoing description, but is only 
limited by the scope of the appended claims. 

1. An apparatus, comprising: 
a ?rst blade veri?cation plate having an opening con?gured 

to be placed over a blade on a ?rst rotor; and 
a second blade veri?cation plate having an opening con 

?gured to be placed over a blade on a second rotor; 
each plate including a ?rst pin con?gured to contact a 

leading edge of a blade located on one side of the blade 
Within the opening and a second pin con?gured to con 
tact a leading edge of a blade located on an opposite side 
of the blade Within the opening When each plate is placed 
over the corresponding blade on each of the ?rst and 
second rotors; 

each plate including a third pin con?gured to contact a 
leading edge of the blade located Within the opening; 

an indicator line marked on the ?rst plate and a pair of 
boundary lines marked on the second plate and spaced 
apart a predetermined distance indicative of an accept 
able range for blade clocking betWeen the ?rst and sec 
ond rotors When the indicator line is located betWeen the 
boundary lines When each plate is placed over the cor 
responding blade of the ?rst and second rotors. 

2. The apparatus of claim 1, further comprising: 
a third blade veri?cation plate having an opening con?g 

ured to be placed over a blade on a third rotor; 

the third plate including a ?rst pin con?gured to contact a 
leading edge of a blade located on one side of the blade 
Within the opening, a second pin con?gured to contact a 
leading edge of a blade located on an opposite side of the 
blade Within the opening When the third plate is placed 
over the blade on the third rotor, and a third pin con?g 
ured to contact a leading edge of the blade located Within 
the opening; 

an indicator marked on the second plate and a pair of 
boundary lines marked on the third plate and spaced 
apart a predetermined distance indicative of an accept 
able range for blade clocking betWeen the second and 
third rotors When the indicator line is located betWeen 
the boundary lines When the second and third plates are 
placed over the corresponding blade of the second and 
third rotors. 

3. The apparatus of claim 1, Wherein the ?rst, second and 
third pins each comprise doWel pins. 

4. The apparatus of claim 1, Wherein the ?rst and second 
pins of each plate are coaxial With each other. 
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5. The apparatus of claim 1, wherein the third pin of each 
plate is perpendicular to the ?rst and second pins. 

6. The apparatus of claim 2, Wherein the ?rst and second 
pins of the third plate are coaxial With each other. 

7. The apparatus of claim 2, Wherein the third pin of the 
third plate is perpendicular to the ?rst and second pins of the 
third plate. 

8. The apparatus of claim 1, further comprising an exten 
sion scribe disposed betWeen the ?rst and second plates, the 
extension scribe including a scribe line marked on the exten 
sion scribe, the scribe line on the extension scribe being 
co-linear With the indicator line on the ?rst plate, the bound 
ary lines are spaced apart a predetermined distance indicative 
of an acceptable range for blade clocking betWeen the ?rst 
and second rotors When the scribe line on the extension scribe 
is located betWeen the boundary lines When each plate is 
placed over the corresponding blade of the ?rst and second 
rotors. 

9. The apparatus of claim 2, further comprising an exten 
sion scribe disposed betWeen the second and third plates, the 
extension scribe including a scribe line marked on the exten 
sion scribe, the scribe line on the extension scribe being 
co-linear With the indicator line on the second plate, the 
boundary lines are spaced apart a predetermined distance 
indicative of an acceptable range for blade clocking betWeen 
the second and third rotors When the scribe line on the exten 
sion scribe is located betWeen the boundary lines When the 
second and third plate are each placed over the corresponding 
blade of the second and third rotors. 

10. A method for determining Whether blade clocking 
betWeen ?rst and second rotors each having blades is Within 
an acceptable tolerance range, comprising: 

placing a ?rst blade veri?cation plate having an opening 
over a blade of the ?rst rotor; 

placing a second blade veri?cation plate having an opening 
over a blade of the second rotor; and 

determining Whether blade clocking betWeen the ?rst and 
second rotors is Within an acceptable tolerance range by 
inspecting a position of an indicator line marked on the 
?rst plate With respect to a pair of boundary lines marked 
on the second plate, the boundary lines are spaced apart 
a predetermined distance indicative of an acceptable 
range for blade clocking betWeen the ?rst and second 
rotors When the indicator line is located betWeen the 
boundary lines When each plate is placed over the cor 
responding blade of the ?rst and second rotors. 

11. The method of claim 10, further comprising locating 
the ?rst plate With respect a blade of the ?rst rotor on either 
side of the blade Within the opening of the ?rst plate by 
contacting a ?rst pin With a leading edge of a blade located on 
one side of the blade Within the opening and by contacting a 
second pin With a leading edge of a blade located on an 
opposite side of the blade Within the opening. 

12. The method of claim 10, further comprising locating 
the second plate With respect a blade of the second rotor on 
either side of the blade Within the opening of the second plate 
by contacting a ?rst pin With a leading edge of a blade located 
on one side of the blade Within the opening and by contacting 
a second pin With a leading edge of a blade located on an 
opposite side of the blade Within the opening. 

13. The method of claim 10, further comprising locating 
the ?rst plate With respect to a leading edge of the blade Within 
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the opening of the ?rst plate by contacting a third pin With the 
leading edge of the blade located Within the opening of the 
?rst plate. 

14. The method of claim 10, further comprising locating 
the second plate With respect to a leading edge of the blade 
Within the opening of the second plate by contacting a third 
pin With the leading edge of the blade located Within the 
opening of the second plate. 

15. An apparatus for determining Whether a blade clocking 
betWeen blades of any tWo rotors is Within an acceptable 
tolerance range, comprising: 

a ?rst blade veri?cation plate having an opening con?gured 
to be placed over a blade on a ?rst rotor; and 

a second blade veri?cation plate having an opening con 
?gured to be placed over a blade on a second rotor; 

an indicator line marked on the ?rst plate and a pair of 
boundary lines marked on the second plate and spaced 
apart a predetermined distance indicative of an accept 
able range for blade clocking betWeen the ?rst and sec 
ond rotors When the indicator line is located betWeen the 
boundary lines When each plate is placed over the cor 
responding blade of the ?rst and second rotors. 

16. The apparatus of claim 15, Wherein each plate includes 
a ?rst pin con?gured to contact a leading edge of a blade 
located on one side of the blade Within the opening and a 
second pin con?gured to contact a leading edge of a blade 
located on an opposite side of the blade Within the opening 
When each plate is placed over the corresponding blade on 
each of the ?rst and second rotors. 

17. The apparatus of claim 16, Wherein each plate includes 
a third pin con?gured to contact a leading edge of the blade 
located Within the opening. 

18. The apparatus of claim 15, further comprising an exten 
sion scribe disposed betWeen the ?rst and second plates, the 
extension scribe includes a scribe line marked on the exten 
sion scribe, the scribe line on the extension scribe being 
co-linear With the indicator line on the ?rst plate, the bound 
ary lines are spaced apart a predetermined distance indicative 
of an acceptable range for blade clocking betWeen the ?rst 
and second rotors When the scribe line on the extension scribe 
is located betWeen the boundary lines When each plate is 
placed over the corresponding blade of the ?rst and second 
rotors. 

19. The apparatus of claim 15, further comprising: 
a third blade veri?cation plate having an opening con?g 

ured to be placed over a blade on a third rotor; 
an indicator line marked on the second plate and a pair of 

boundary lines marked on the third plate and spaced 
apart a predetermined distance indicative of an accept 
able range for blade clocking betWeen the second and 
third rotors When the indicator line is located betWeen 
the boundary lines When the second and third plates are 
placed over the corresponding blade of the second and 
third rotors. 

20. The apparatus of claim 19, Wherein the third plate 
includes a ?rst pin con?gured to contact a leading edge of a 
blade located on one side of the blade Within the opening, a 
second pin con?gured to contact a leading edge of a blade 
located on an opposite side of the blade Within the opening 
When the third plate is placed over the blade on the third rotor, 
and a third pin con?gured to contact a leading edge of the 
blade located Within the opening. 

* * * * * 


