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BORESCOPE INSPECTION PORT DEVICE 
FOR GASTURBINE ENGINE AND GAS 
TURBINE ENGINE USING SAME 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

This invention was made with Government support under 
N00019-02-C-3003 awarded by the United States Navy. The 
Government has certain rights in this invention. 

FIELD OF THE INVENTION 

This invention relates generally to gas turbine engines, and 
more particularly to borescope inspection port devices for gas 
turbine engines. 

BACKGROUND OF THE INVENTION 

Gas turbine engines are commonly equipped with plug 
gable holes in their outer casings to allow use of borescopes. 
These are fiber-optic devices that allow visual inspection of 
the interior of the engine without disassembling it, which is a 
major advantage to operators. However, the presence of the 
hole in the casing tends to locally disrupt the smooth flow of 
air through the engine along the casing walls. It can also be a 
path of leakage of high-pressure air into areas where it does 
not contribute to the engine's performance. This is true even 
though the ports are filled with a plug that is removed for 
borescope access, since the fit of the plug may not be—and 
normally is not perfect. 

Because the borescope access hole typically penetrates 
more than one component of a gas turbine engine, some 
allowance must be made for variations in the location of the 
hole in each of these components. This is usually accom 
plished by making the holes larger than they would otherwise 
need to be for borescope access. The increased size of the 
holes aggravates the airflow disruption and leakage problem. 
One common design for a gas turbine engine compressor 

uses multiple segments of Stator Vanes inserted into the cas 
ing. Design features. Such as anti-rotation lugs, fix the stator 
segments into the casing circumferentially, preventing them 
from spinning in place. Although this approach provides a 
number of advantages, it adds a part into the 'stack of engine 
parts through which the borescope access port must penetrate. 
The port's location is normally fixed by the locations and 
designs of the engine components on the outside of the cas 
ings, and of the aircraft or other location in which the engine 
is installed. The further away from the anti-rotation lugs the 
stator segments borescope port is placed, the more variation 
there can be in the ports location relative to the external 
features, which usually are used to locate the removable plug 
itself. 

Accordingly, it is an object of the present invention to 
provide a borescope port and gas turbine engine incorporat 
ing Such port that overcomes the above-mentioned drawbacks 
and disadvantages. 

SUMMARY OF THE INVENTION 

In a first aspect of the present invention, an adapter, to 
permit borescope access inside a gas turbine engine having an 
outer casing including a Compressor stator having at least one 
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compressor Stator segment, comprises a body portion defin 
ing a bore extending longitudinally therethrough from a first 
end to be disposed adjacent to outside Surfaces of the outer 
casing to a second end to be disposed adjacent to an inside 
Surface of the at least one compressor stator segment. The 
bore permits a borescope to enter therethrough. The adapter 
further comprises an attachment portion for circumferentially 
coupling the at least one compressor stator segment to the 
outer casing. 

In a second aspect of the present invention, a gas turbine 
engine comprises a compressor section having an outer cas 
ing and includes a compressor Stator and rotor. The compres 
Sor stator includes a plurality of compressor stator segments. 
A combustion section communicates with and is disposed 
downstream of the compressor section relative to a direction 
of airflow. A gas turbine section communicates with and is 
disposed downstream of the combustion section relative to a 
direction of airflow. An adapter circumferentially couples at 
least one of the compressor stator segments to the outer cas 
ing. The adapter includes a body portion defining a bore 
extending therethrough from at least an outside Surface to an 
inside Surface of an associated compressor Stator segment. 
The bore permits a borescope to enter therethrough. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational schematic view of a gas turbine 
engine with the engine partially broken away to show a por 
tion of the compressor section of the engine. 

FIG. 2 is a perspective view of an adapter embodying the 
present invention to permit borescope access inside a gas 
turbine engine. 

FIG. 3 is a perspective view of the adapter of FIG. 2 
coupled to a compressor section of a gas turbine engine. 

FIG. 4 is an elevational view of the adapter of FIG. 2 
coupled to a compressor section of a gas turbine engine. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 is a side elevation, simplified view of an example of 
a gas turbine engine 10. The view is partially broken away to 
show elements of the interior of the engine. The engine 10 
includes a compression section 12, a combustion section 14 
and a turbine section 16. An airflow path 18 for working 
medium gases extends axially through the engine 10. The 
engine 10 includes a first, low pressure rotor assembly 22 and 
a second, high pressure rotor assembly 24. The high pressure 
rotor assembly 24 includes a high pressure compressor 26 
connected by a shaft 28 to a high pressure turbine32. The low 
pressure rotor assembly 22 includes a fan and low pressure 
compressor 34 connected by a shaft 36 to a low pressure 
turbine 38. During operation of the engine 10, working 
medium gases are flowed along the airflow path 18 through 
the low pressure compressor 26 and the high pressure com 
pressor 34. The gases are mixed with fuel in the combustion 
section 14 and burned to add energy to the gases. The high 
pressure working medium gases are discharged from the 
combustion section 14 to the turbine section 16. Energy from 
the low pressure turbine 38 and the high pressure turbine 32 is 
transferred through their respective shafts 36, 28 to the low 
pressure compressor 34 and the high pressure compressor 26. 

With reference to FIGS. 2-4, an adapter 40 permits access 
inside a gas turbine engine Such as, for example, the gas 
turbine engine 10 described by way of example only with 
respect to FIG. 1. The adapter 40 includes a generally cylin 
drical body portion 42 defining a bore 44 extending longitu 
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dinally therethrough from a first end 46 to a second end 48. As 
shown in FIGS. 2 and 3, the bore 44 defined by the body 
portion 42 is generally circular, but can take other shapes. The 
adapter 40 further includes an attachment portion Such as, for 
example, a flange 50 for circumferentially coupling compres 
sor stator segments 52a, 52b to an outer casing 51 of the gas 
turbine engine. More specifically, the flange 50 has a first 
portion 50a extending outwardly from the body portion 42 for 
coupling the compressor stator segment 52a to the outer cas 
ing 51, and includes a second portion 50b, extending out 
wardly from the body portion in a direction generally oppo 
site to that of the first portion, for coupling the compressor 
stator segment 52b to the outer casing 51. The first portion50a 
and the second portion 50b of the flange 50 each define a hole 
54 extending therethrough for receiving a fastener (not 
shown) to couple the compressor stator segments 52a, 52b to 
the outer casing 51. 

Preferably, a circumferential portion of an outer wall 56 of 
the body portion 42 is shaped for engaging a similarly shaped 
portion of at least one compressor stator segment 52 to pre 
vent rotation of the compressor stator segment and the outer 
casing 51 relative to each other. As best shown in FIGS. 2 and 
3, for example, the adapter 40 has two circumferential por 
tions 58a, 58b disposed generally at opposite sides of the 
outer wall 56 of the body portion 42 relative to each other. The 
circumferential portions 58a, 58b are each generally flat for 
engaging a similarly shaped portion of an associated com 
pressor stator segment to prevent rotation of the compressor 
stator segment and the outer casing relative to each other. 

Providing the adapter 40, for coupling the compressor sta 
tor segments 52 to the outer casing 51 in a circumferential 
direction, with a bore 44 for borescope access within a gas 
turbine engine eliminates variations in the location of a bore 
Scope port relative to the outer casing of the gas turbine 
engine. The adapter 40 in accordance with the present inven 
tion allows a smaller and less leak-prone design to be 
employed, and results in increased engine performance. The 
gas turbine engine and adapter in accordance with the present 
invention also reduces the number of machined components, 
thus resulting in a lighter and less costly engine. 
As will be recognized by those of ordinary skill in the 

pertinent art, numerous modifications and Substitutions can 
be made to the above-described embodiment of the present 
invention without departing from the scope of the invention. 
Accordingly, the preceding portion of this specification is to 
be taken in an illustrative, as opposed to a limiting sense. 
What is claimed is: 
1. An adapter to permit borescope access inside a gas 

turbine engine having an outer casing and including a com 
pressor stator having at least one compressor stator segment, 
the adapter comprising: 

a body portion defining a bore extending longitudinally 
therethrough from a first end to be disposed adjacent to 
outside Surfaces of the outer casing to a second end to be 
disposed adjacent to an inside Surface of the at least one 
compressor Stator segment, the bore permitting a bore 
Scope to enter therethrough, the body portion including 
an outer wall having a shaped feature configured to 
engage a correspondingly shaped feature on the at least 
One compressor Stator segment; and 

an attachment portion for circumferentially coupling the at 
least one compressor Stator segment to the outer casing, 
the attachment portion including a flange extending 
from the outer wall and configured to be secured to the 
Outer Casing. 

2. An adapteras defined in claim 1, wherein the attachment 
portion includes a flange. 
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3. An adapter as defined in claim 2, wherein the flange 

includes a first portion extending outwardly from the body 
portion for coupling one of the at least one compressor Stator 
segments to the outer casing, and includes a second portion 
extending outwardly from the body portion in a direction 
generally opposite to that of the first portion for coupling 
another of the at least one compressor Stator segments to the 
outer casing. 

4. An adapter as defined in claim 3, wherein the first and 
second portions of the flange each define a hole extending 
therethrough for receiving a fastener to couple an associated 
compressor stator segment to the outer casing. 

5. An adapter as defined in claim 1, wherein the body 
portion is generally circular in cross section. 

6. An adapter as defined in claim 5, wherein at least one 
circumferential portion of an the outer wall of the body 
portion is shaped for engaging a similarly shaped portion of 
the at least one compressor stator segment to prevent rotation 
of the compressor stator segment and the outer casing relative 
to each other. 

7. An adapter as defined in claim 5, wherein at least one 
circumferential portion of an the outer wall of the body 
portion is generally flat for engaging a similarly shaped por 
tion of the at least one compressor stator segment to prevent 
rotation of the compressor stator segment and the outer casing 
relative to each other. 

8. An adapter as defined in claim 5, wherein two circum 
ferential portions disposed generally at opposite sides of an 
the outer wall of the body portion relative to each other are 
each shaped for engaging a similarly shaped portion of an 
associated compressor stator segment to prevent rotation of 
the associated compressor stator segment and the outer casing 
relative to each other. 

9. An adapter as defined in claim 5, wherein two circum 
ferential portions disposed generally at opposite sides of an 
the outer wall of the body portion relative to each other are 
each generally flat for engaging a similarly shaped portion of 
an associated compressor stator segment to prevent rotation 
of the associated compressor stator segment and the outer 
casing relative to each other. 

10. An adapter as defined in claim 1, wherein the bore 
defined by the body portion of the adapter is generally circu 
lar. 

11. A gas turbine engine comprising: 
a compressor section having an outer casing and including 

a compressor stator and rotor, the compressor stator 
including a plurality of compressor Stator segments; 

a combustion section communicating with and disposed 
downstream of the compressor section relative to a 
direction of airflow; 

a gas turbine section communicating with and disposed 
downstream of the combustion section relative to a 
direction of airflow; and 

an adapter circumferentially coupling at least one of the 
compressor stator segments to the outer casing, the 
adapter including a body portion defining a bore extend 
ing therethrough from at least an outside Surface to an 
inside Surface of an associated compressor stator seg 
ment, the bore permitting a borescope to enter there 
through, the body portion including an outer wall hav 
ing a shaped feature Configured to engage a 
correspondingly shaped feature on the at least one com 
pressor Stator segment, wherein the adapter further 
includes a flange for coupling the associated compres 
sor stator segment to the Outer casing. 
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12. A gas turbine engine as defined in claim 11, wherein 
the adapter further includes a flange for coupling the associ 
ated compressor stator segment to the outer casing. 

13. A gas turbine engine as defined in claim 12 | 1. 
wherein the flange includes a first portion extending out 
wardly from the body portion for coupling one of the at least 
one compressor stator segments to the outer casing, and 
includes a second portion extending outwardly from the body 
portion in a direction generally opposite to that of the first 
portion for coupling another of the at least one compressor 
stator segments to the outer casing. 

14. Agasturbine engine as defined in claim 13, wherein the 
first and second portions of the flange each define a hole 
extending therethrough for receiving a fastener to couple an 
associated compressor Stator segment to the outer casing. 

15. Agasturbine engine as defined in claim 11, wherein the 
body portion is generally circular in cross section. 

16. A gas turbine engine as defined in claim 15, wherein at 
least one circumferential portion of an the outer wall of the 
body portion is shaped for engaging a similarly shaped por 
tion of the at least one compressor stator segment to prevent 
rotation of the compressor stator segment and the outer casing 
relative to each other. 

17. A gas turbine engine as defined in claim 15, wherein at 
least one circumferential portion of an the outer wall of the 
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body portion is generally flat for engaging a similarly shaped 
portion of the at least one compressor Stator segment to pre 
vent rotation of the compressor stator segment and the outer 
casing relative to each other. 

18. A gas turbine engine as defined in claim 15, wherein 
two circumferential portions disposed generally at opposite 
sides of anthe outer wall of the body portion relative to each 
other are each shaped for engaging a similarly shaped portion 
of an associated compressor stator segment to prevent rota 
tion of the associated compressor stator segment and the outer 
casing relative to each other. 

19. A gas turbine engine as defined in claim 15, wherein 
two circumferential portions disposed generally at opposite 
sides of anthe outer wall of the body portion relative to each 
other are each generally flat for engaging a similarly shaped 
portion of an associated compressor Stator segment to prevent 
rotation of the associated compressor stator segment and the 
outer casing relative to each other. 

20. A gas turbine engine as defined in claim 11, wherein the 
bore defined by the body portion of the adapter is generally 
circular. 

21. A gas turbine engine as defined in claim 11, wherein the 
adapter is arranged in axial alignment with the compressor 
section. 


