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ADAPTOR ASSEMBLY FOR REMOVABLE COMPONENTS

BACKGROUND

[0002] The disclosed embodiments generally pertain to gas turbine engines, and
particularly to adaptor assemblies for removing and installing removable components,

as they are used in gas turbine engines.
SUMMARY

[0003] A first embodiment of the present invention provides an assembly that is
provided with housing, a guide sleeve, and a spring. The guide sleeve may be at least
partially housed within the housing, and the spring may be disposed to abut against the

housing and the guide sleeve.

[0004] Another embodiment of the present invention provides an assembly with housing,
a guide sleeve, a spring, and a retainer. The retainer may be housed within the housing,
and the guide sleeve may be at least partially housed within the housing, and may further
at least partially extend through the retainer. The spring may be disposed to abut against

the housing and the guide sleeve.

[0005] Yet another embodiment of the present invention provides a housing, a guide
sleeve, a spring, and a retainer. The retainer may be housed within the housing, and the
guide sleeve may also be at least partially housed within the housing, and at least partially
extend through the retainer. The spring may be at least partially housed within the guide

sleeve, and may be disposed to bias the guide sleeve against the retainer.

[0006] Another aspect of the present invention provides a housing having a housing first

end and an opposed housing second end, the housing having an opening therethrough
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extending through the housing first end and the housing second end. A guide sleeve may
be provided with a guide sleeve first end and an opposed guide sleeve second end. The
guide sleeve may have an opening therethrough extending through the guide sleeve first
end and the guide sleeve second end. A spring may be provided where the spring may be
at least partially housed within the guide sleeve and at least partially extends through the
guide sleeve second end. The guide sleeve may be at least partially housed within the

housing, and the guide sleeve first end may extend through the housing first end.

10007] Other aspects of the present invention may provide a seal mounted to a guide

sleeve.

BRIEF DESCRIPTION OF THE ILLUSTRATIONS

10008] Embodiments of the invention are illustrated in the following illustrations.

10009] FIG.1 1s a perspective exploded assembly view of an embodiment of an adaptor

assembly of the present mvention.

10010] FIG. 2 1s a cross-sectional exploded assembly view of the embodiment of FIG. 1.

(0011} FIG. 3 1s an 1illustration of an adaptor assembly that 1s removably mounted within a

gas turbine engine via threaded fasteners.

10012} F1G. 4 depicts the adaptor assembly of FIG. 3 in an un-mounted state.

DETAILED DESCRIPTION

10013] A typical gas turbine engine generally possesses a forward end and an aft end with
its several components followmg inline therebetween. An air inlet or intake 18 at a forward
end of the engine and may have an integral particle separator incorporated therein.
Moving toward the aft end, 1n order, the intake 1s followed by a compressor, a combustion
chamber, a turbine, and a nozzle at the aft end of the engine. It will be readily apparent to
those skilled in the art that additional components may also be included in the engine, such
as, for example, low-pressure and high-pressure compressors, high-pressure and low-

pressure turbines, and an external shaft. This, however, 1s not an exhaustive list. An
2
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engine also typically has an internal shaft axially disposed through a center longitudinal
axis of the engme. The internal shaft 1s connected to both the turbine and the air
compressor, such that the turbine provides a rotational input to the air compressor to drive
the compressor blades. A typical gas turbine engine may also be considered to have an

outer circumierence, as they are typically cylindrical in shape.

[0014] As used herein, the terms "radhal” or "radially” refer to a dimension extending
between a central longitudinal axis of the engine and an outer engine circumiference. The use
of the terms "proximal” or "proximally,” either by themselves or in conjunction with the
terms "radial” or "radially,” refers to moving in a direction toward the center longitudinal
axis, or a component being relatively closer to the center longitudinal axis as compared to
another component. The use of the terms "distal” or "distally,” either by themselves or 1n
conjunction with the terms" radial” or "radially,” refers to moving m a direction toward the
outer engine circumference, or a component being relatively closer to the outer engine

circumfecrence as compared to another component.

(10015} Reterring now to FIGS. 3 and 4, an adaptor assembly 100 for mounting a removable
component 200 to a combustor case of a gas turbine engine 1s provided. The adaptor
assembly 100 may be mounted to a combustor assembly 300, and preferably on a combustor
case 302. A combustor liner 304 may be provided within the combustor case 302, with a
bypass flow path 306 disposed therebetween. A combustion chamber 308 1s preferably
contained within the combustor liner 304. It is appreciated that the adaptor assembly 100
may be used for a variety of removable components, such as, for example, an igniter, a
pressure sensor, a U.V. detector, a dynamic average pressure sensor, or any other active or
passive component. For simplicity, the present embodiments of the adaptor assembly will be

explamed as used with an igniter 200 as used 1n a gas turbine engine.

[10016] With reference to FIGS. 1-4, one embodiment of an adaptor assembly 100 1s
provided with an igniter housing 102, a guide sleeve 104, a ferrule seal 106, a spring 108, and
a retainer 1 10. The housing 102 at least partially houses the guide sleeve 104 and spring
108. The retainer 110 1s mounted within the housing 102 to thereby capture the guide slecve
104 and spring 108 and the ferrule seal 106 mates with the guide sleeve 104. Because of the
high temperaturcs of a gas turbine engine that the adaptor assembly 1s employed, all

components are preferably made of a high strength and high temperature tolerant material.

[10017] The housing 102 1is provided with a radially distal first end 103 and an opposed

3
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radially proximal second end 105 with an opening 112 extending therethrough along an
adaptor assembly longitudinal axis 10I. The housing 102 may be generally cylindrical and
provided with a conical entrance 114 through the opening 112 at the housing rachally distal
first end 103. The housing 102 may turther be provided with an internal shoulder 116 to
provide asurtace for the spring 108 to abut against. The housing 102 may also be provided
with an external shoulder 118. The external shoulder 118 may further be provided with one
or more lobes 119 and openings 122 therethrough to facilitate releasably mounting the adaptor
assembly 100 to the combustor case 302 by, for example, threaded fasteners 120. The
housing 102 may also be provided with an internal threaded section 124 to releasably mount

the 1gniter 200 within the housing opening 112.

[0018] A guide sleeve 104 1s provided with a radially distal first end 107 and an opposed
racdhially proximal second end 109 and may be at least partially housed within the housing
radially proximal second end 105. The guide sleeve 104 may be generally cylindrical and
may be provided with a circumterential tang 126 at 1ts radially proximal second end 109. The
guide sleeve 104 may also be provided with a spherical or generally spherical end surface 127
at its radially proximal second end 109. The guide sleeve tang 126 mates with a
circumfercntial tang 128 on a ferrule seal 106. The ferrule seal tang 128 may also be
provided with one or more swage tabs 129 to secure the guide sleeve 104. The guide sleeve
end surface 127 may mate with and abut against a corresponding spherical or generally
spherical surtace 131 on the ferrule seal 106. The ferrule seal 106 may also have a tlat or
generally flat surface 135 that may mate with and abut agamnst a flat or generally flat surtace
305 on the combustor hiner 304. The ferrule seal 106 may also be provided with one or more
holes 130 therethrough to provide cooling gasses to the ignmiter tip 202. Thas cooling eftect
helps to reduce corrosion and other damaging ettects to the igniter tip 202 that the tip 202
may be subject to due to the environment i which it is employed. In turn, this may increase
the service life of the 1gniter 200. The ferrule scal 106 may be provided with any number and
size of holes 130 to achieve the desired cooling effect and still maintain a sufficient seal
between the bypass tlow path 306 and combustor chamber 308, and may preferably be

provided with three to six equally spaced holes 130.

10019] The guide sleeve 104 may further be provided with an internal shoulder 132. The
shoulder may provide an abutment surtace for the spring 108, such that the spring 108 1s
disposed between the housing internal shoulder 116 and the guide sleeve mternal shoulder
132. The spring 108 may be at least partially housed by the guide sleeve 104 and may at least
partially extend out of the guide sleeve radially distal first end 107. A retainer 110 may be

A
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disposed within the radially proximal second end 105 of the housing opening 112. The
retainer 110 may be, for example, a split washer and may be provided with tabs to assist in
assembly of the adaptor assembly 100. The guide sleeve 104 may be provided with an
external shoulder 133 that may abut against the retainer 110 to capture the sleeve 104 within
the housing 102. The guide sleeve may at least partially extend out of the housing 102
through the retamer 110.

10020] Referrmg now to FIGS. 3 and 4, an assembled adaptor assembly 100 is shown 1n a
releasably mounted state (FIG. 3) and an un-mounted state (FIG. 4) in relation to a

combustor case 302.

10021] Referring to FIG. 3, the adaptor assembly 100 is releasably mounted to the
combustor case 302 via one or more threaded fasteners 120 through openings 122 in the
housing shoulder lobes 119. This places the housing 102 in a fixed position, while allowing
the spring 108 to abut against the housing internal shoulder 116 and the guide sleeve
internal shoulder 132. The spring 108 biases the guide sleeve 104 out of the radially
proximal end 105 of the housing 102 towards the combustor hiner 304 to press the guide
sleeve end surface 104 against the ferrule seal 106, which 1s then pressed against the
combustor liner 304. This configuration allows the spring 108 to be housed within the
housing 102 and guide sleeve 104 away from the combustion chamber 308. This keeps the
spring 108 relatively cooler to thereby increase its service life. The gude sleeve 104 also
protects the spring 108 and the igniter 200 or other removable components from any debris

that may be flowing through the bypass tlow path 306.

10022] Referring now to FIG. 4, the adaptor assembly 100 1s disengaged from the
combustor case 302. With no fastener 120 to secure the housing 102 1n place, the spring |
08 15 free to expand and push the guide sleeve 104 toward the radially proximal end 105 of
the housing 102. The placement of the retainer 110 within the radially proximal end 105
of the housing opening 112 (see FIGS. 1 and 2) prevents the guide sleeve 104 and spring
108 from falling out of the housing 102. This allows the adaptor assembly 100 to be
assembled entirely outside of a gas turbine engine and then be mounted on the combustor

case 302 as a smgle unit.

[0023] To assemble the adaptor assembly 100, one would place the spring 108 and
radially distal first end 107 of the guide sleeve 104 within the housing opening 112 at its
radially proximal second end 105. One would then compress the spring 108 and ship the

5
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retainer 110 past the guide sleeve tang 126 and secure the retainer 110 within the second
end 105 of the housing opening 112. The ferrule seal 106 and igniter 200 may be secured
to the assembly at any convenient stage of assembly. This embodiment also allows for
the igniter 200 to be replaced while the adaptor assembly 100 1s mounted to the combustor

case 3022.

[0024] While there have been described herein what are considered to be preferred and
exemplary embodiments of the present invention, other modifications of these embodiments

falling within the scope of the invention described herein shall be apparent to those skilled 1n

the art.
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WHAT IS CLAIMED IS:

1. An apparatus comprising:

a housing, a guide sleeve with a generally spherical end surface, and a spring;

wherein said guide sleeve is at least partially housed within said housing, and
at least partially extending through said housing;

wherein said spring 1s disposed to abut against said housing and said guide
sleeve; and,

a ferrule seal mounted to said guide slceve, said ferrule seal having a plurality
of radially extending cooling apertures, said cooling apertures disposed above sealing

surfaces which extend i1n a circumferential direction of said ferrule seal.

2. The apparatus of claim 1, wherein said guide slceve with a generally

spherical surface abuts against a generally spherical surface on said [errule seal.

3. The apparatus of claim 1, further comprising: a removable component

mounted to said housing and passing through said housing and said guide sleeve.

4. The apparatus of claim 1, wherein said spring abuts against an internal

surface of said housing and an internal surface of said guide sleeve.

5. The apparatus of claim 1, wherein said spring biascs said housing and

said guide sleeve away from one another.

O. An apparatus comprising:

a housing, a guide sleeve with a generally spherical end surface, a spring,
and a retainer;

sald housing having a wall extending beyond a shoulder of said guide sleeve;

said retainer positioned on an inner surface of said wall of said housing;

a ferrule seal mounted to said guide sleeve, said ferrule seal having a plurality
of radially extending cooling apertures disposed above a sealing surface which extends
in a circumfierential direction of said ferrule seal;

wherein said guide sleeve 1s at least partially housed within said housing, and

at least partially extending through said retainer; and
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wherein said spring 1s at least partially housed within said guide sleeve,
wherein said spring is disposed to bias said guidc sleeve against said retainer and
whercin said retainer provides a limit for movement of said guide sleeve relative to said

housing.

7. The apparatus of claim 6, wherein said ferrule scal 1s provided with

onc or more opcnings therethrough.

8. The apparatus ot claim 7, further comprising: a removable component
mounted to said housing; whercin said ferrule seal at least partially houses an cnd of

said removable component.

9. The apparatus of claim 6, wherein said spring abuts against an internal

surface of said housing.

10.  The apparatus of claim 6, wherein said housing is generally

cylindrical.

11.  An apparatus comprising:

a housing having a housing first end and an opposed housing second end,
said housing having an opening therethrough extending through said housing first end
and said housing second end, a retaincr removably mounted within said housing second
end:;

a guide sleeve with a generally spherical end surface having a guide sleeve
first end and an opposed guidc sleeve second cnd; said guide slecve having an opening
therethrough extending through said guide slecve first end and said guide sleeve second
end; and

a Spring;

wherein said guide sleeve 1s at least partially housed within said housing, and
wherein said guide slceve first end extends through said housing second end;

a ferrule scal having a plurality of radially extending cooling apertures
mounted to said guide sleeve second end; and

whereln said spring 1s at least partially housed within said guide sleeve and

at least partially extends through said guide slecve first end;
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a removable component cxtending through said housing and said guide
sleeve, said removable component having an cnd which 1s substantially flush with a

combustor liner:
said housing, said guide sleeve and said spring each being at least partially

disposed within a combustor casing.

12.  The apparatus ot claim 11, wherein said ferrule seal abuts against a

generally flat surface on said combustor liner.

13.  The apparatus of claim 11, wherein said spring abuts against an

internal surface of said housing.

14.  The apparatus of claim 11, wherein an external surface of said guide

slecve abuts against said retainer and said guide sleeve extends through said retainer.

15.  The apparatus of claim 11, wherein said housing and said guide sleeve

are generally cylindrical.
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