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(57) A drain connection 1s mounted 1n a bore 1n a pressure vessel. The bore has a first portion and a second portion. The
drain connection includes a housing having an elongated shaft portion received in the first portion of the bore. An
interconnect flange 1s connected at a first end of the shaft portion and a passage extends longitudinally through the
shaft portion. An interconnect tube 1s recerved 1n the passage of the housing. The interconnect tube includes a sealing
flange connected to seal against the first end of the shaft portion of the housing. A bore sealing portion 1s connected to
extend at least partially through the second portion of the bore. A gasket 1s disposed between the sealing flange and the
housing. A resilient seal 1s carried by the bore sealing portion of the interconnect tube within the second portion of the
bore of the pressure vessel. The resilient seal 1s compressibly engaged between the bore sealing portion of the
interconnect tube and the bore of the pressure vessel whereby the flow of fluid between the bore and the bore sealing

portion of the interconnect tube 1s mnhibited.
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Abstract of Disclosure

A drain connection is mounted in a bore in a pressure vessel. The bore has a
first portion and a second portion. The drain connection includes a housing having
an elongated shaft portion received in the first portion of the bore. An interconnect
flange is connected at a first end of the shaft portion and a passage extends
longitudinally through the shaft portion. An interconnect tube is received in the
passage of the housing. The interconnect tube includes a sealing flange connected to
seal against the first end of the shaft portion of the housing. A bore sealing portion 1s
connected to extend at least partially through the second portion of the bore. A
gasket is disposed between the sealing flange and the housing. A resilient seal is
carried by the bore sealing portion of the interconnect tube within the second portion
of the bore of the pressure vessel. The resilient seal is compressibly engaged between
the bore sealing portion of the interconnect tube and the bore of the pressure vessel

whereby the flow of fluid between the bore and the bore sealing portion of the

interconnect tube is inhibited.
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APPARATUS FOR DRAINING A FLUID FROM A PRESSURE VESSEL
AND METHOD OF USE THEREFOR

Background

The disclosures herein relate generally to fluid interconnections and more
particularly to fluid interconnections for a machinery casing used as pressure vessels.

The machinery casing of centrifugal compressors are commonly used as
pressure vessels. For example, the DATUM line of compressors manufactured by the
Turbo Products Division of Dresser-Rand use the machinery casing as a pressure
vessel. In addition to serving as a pressure vessel, the machinery casing may also
serve as the structural frame. Various components of the compressor are mounted on
or machined into the interior and exterior surfaces of the machinery casing. Items -
such as stationary flowpath cdmponents are attached to an interior surface of the
machinery casing. The location of these items can be critical to the performance and
operation of related components of the compressor. It is essential that features
formed through the machinery casing be precisely aligned with corresponding
features formed in stationary flowpath components.

Pressure levels for centrifugal compressors can be as high as 10,000 psi. This
requires the machinery casing walls to be very thick. Due to the thickness of the
casing walls, large machine tools are needed for machining various features into the

machinery casing. In some situations, features cannot be machined into a desired
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location of the machinery casing from the exterior surface due to obstructions that
prevent access by large machine tools. In these instances, the features must be
machined from the interior surface of the machinery casing.

Machinery casings, like all pressure vessels, occasionally need to be drained or
washed out. During operation, moisture, particulate matter and other undesirable
contaminants may accumulate inside the machinery casing. These contaminants
may damage or diminish the performancé of the machinery and attached equipment.
To drain contaminants from machinery casing, flanged-type drain connections are
commonly machined into the casing. These connections may be positioned at several
locations on a casing or pressure vessel to permit contaminants to be purged. Similar
types of connection may also be used at or near the top of the casing or pressure

vessel to permit them to be washed out.

Numerous types of techniques for providing fluid connections with bodies such
as machinery casing and pressure vessels are known. O-rings have been used for
sealing fluid communicating apparatus. Mating tapered fittings have also been used
for establishing connections in various fluid handling applications. Valves and
couplings for fluid handling applications have been attached directly to the body of a
machine by techniques such as welding. However, none of these connection
techniques are suitable for high pressure applications such as centriftgal compresscrs
where alignment of the connection to internal components is critically important.
Iimited success has been attained in using current techniques and apparatus in
applications where a fluid communicating device must be precisely aligned with a
component attached to the interior surface of a body. For example, welding a
unitary fluid communicating apparatus onto the outside surface of a body may result
in warping that can adversely affect alignment of the fluid communicating apparatus

and an item attached to the interior surface of the body.
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Accordingly, a need has arisen for an apparatus that is configured to overcome

the shortcomings of prior art. In particular, a need has arisen for a fluid
communicating apparatus for connecting to bodies such as machinery casings and
pressure vessels. Fluid communicating apparatus according to the present invention
will be well suited for use and installation in areas where conventional flanged
connections cannot be used. Additionally, a fluid communicating apparatus is needed
that is capable of aligning and sealing with an internal component of a machine. The
fluid communicating apparatus will further be configured to decouple the
components adapted for providing the structural integrity of the apparatus from

those components adapted to provide the fluid communicating functionality.

Summary

One embodiment, accordingly, provides a fluid communicating apparatus that
is configured to be received in a bore formed 1n a body. The apparatus has a portion
adapted to provide structural integrity and a portion adapted to provide a seal
between the apparatus and the bore of the body. To this end, a fluid communicating
apparatus includes a housing having an elongated shaft portion, an interconnect
flange connected at a first end of the shaft portion and a passage extending
longitudinally through the shaft portion. An interconnect tube is received in the
passage of the h’ousing. The interconnect tube includes a sealing flange connected to
seal against the first end of the shaft portion of the housing and a bore sealing

portion connected to extend beyond a second end of the shaft portion.

A principal advantage of this embodiment 1s that the bore which receives the
fluid communicating apparatus can be formed in locations of the body where
obstructions or mterferences prevent the machining of flange-type connections.
Another advantage is that the housing may be constructed to withstand severe loads

and impacts without these loads and impacts being directly transmitted to the

-4 -
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interconnect tubing. Yet another advantage is that the bore and housing do niot need

to be precisely aligned to attain a reliable and effective seal between the interconnect

tube and the body.

Brief Description of the Drawing Figures

Fig. 1 is a cross sectional view showing an illustrative embodiment of a fluid
communicating device permanently mounted in a body having an internally attached
component.

Fig. 2 is a perspective view of the housing shown in Fig. 1.

Fig. 3 is a perspective view of the interconnect tube shown in Fig. 1.

Fig. 4 is a cross sectional view showing an illustrative embodiment of a fluid
communicating device removably mounted in a single wall body.

Fig. 5 is an end view of the housing shown In Fig. 4.

Fig. 6 is a bottom view of the collar shown in Fig. 4.

Detailed Description

Figs. 1-3 show an illustrative embodiment of a fluid communicating apparatus
10 mounted in the bore 12 of a body 14 such as a machinery casing or pressure iressel.
An ancillary apparatus 15 such as a drain hose, solvent tank, or the like may be
connected to the fluid communicating apparatus 10 for the purpose of draining
contaminants from the body 14 or filling the body 14 with a fluid. The body 14 has
an outer wall 16 and an inner wall 18 with an interface 19 between them. The outer
wall 16 has a first bore portion 20 formed through it and the inner wall 18 has a
second bore portion 22 formed through it. The first and second bore portions 20, 22
are substantially aligned and bore 12 is generally cylindrical in shape. The first bore
portion 20 has a larger diameter than the second bore portion 22. The bore 12 may

be formed from an exterior surface 17 or interior surface 19 of the body 14 using

. 5.
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commercially available machines and tools. The inner wall may not be contiguous.
This is the case where a flowpath component is mounted to the interior surface 19 of
a compressor machinery casing.

The fluid communicating apparatus 10 includes a housing 24 and an
interconnecting tube 26. The housing 24 has a cylindrical shaft portion 28 and an
interconnect flange 30 attached at the first end of the shaft portion 28. A passage 34
extends longitudinally through the housing 24. One or more welds 25 may be used to
secure the housing 24 in place.

The housing 24 and the interconnect tube 26 are made of a suitable material
for the intended application. For most high pressure applications, the material will
typically be a metal such as steel. In corrosive or high temperature applications,
stainless steel is a preferred material. The housing 24 and interconnect tube 26 may
be made using techniques such as forging, machining, casting drawing, extrusion or
other known fabrication techniques. The technique selected will be based on factors
such as the specific end use application, the preferred material, and other design
factors.

The housing 24 will typically have an external dimension providing a press-fit
or clearance fit with the bore 12. In the case of a clearance fit, a clearance of no more
than approximately 0.005 inches will typically be sufficient. This clearance will be
adequately to position the fluid communicating apparatus 10 in the body 14 and
relative to any internally mounted components.

The interconnect tube 26 includes a tube portion 36 that extends through the
passage 34 in the housing 24. The interconnect tube provides a channel 37 for
communicating a fluid to or from the body. A sealing flange 38 is attached to the
tube portion 36 of the interconnect tube 26 at the end adjacent the interconnect
flange 30 of the hoﬁsing 24. A bore sealing portion 40 is attached to the end of the
tube portion 36 that is adjacent to the second end of the shaft portion 28 of the

.6 -
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housing 24. The bore sealing portion 40 extends beyond the second end of the shaft
portion 28 of the housing 24.

The sealing flange 38 seals against a land region 42 of the housing 24. A
gasket 44 made .of a suitable commercially-available material for the intended
application may be provided between the sealing flange 38 and the land region 42 to
ensure a leak-proof seal. The use of a gasket 44 1s especially important in instances
where the presence of an interface 19 would otherwise permit the loss of pressure
through the cavity 21 and the passage 34. A gasket 44 may also be used between the
sealing flange 38 and the ancillary apparatus 15.

The bore sealing portion 40 of the interconnect tube 26 is configured to carry a
resilient seal 46 such as an O-ring type seal in a recess 47. The O-ring type seal may
be made of a commercially-available material that is suitable for the intended
application. When the fluid communicating apparatus 10 is mounted in the bore 12
of the body 14, the resilient seal 46 is compressibly engaged between the bore sealing
portion 40 of the interconnect tube 26 and the bore 12 of the bodyl4. In this fashion,
the resilient seal 46 inhibits the flow of fluid between the bore 12 and the bore sealing
portion 40 of the interconnect tube 26.

The tube portion 36 of the interconnect tube 26 will typically have an external
dimension providing a clearance fit with the passage 34 of the housing 24 and with
the bore 12. For most applications, a clearance of no more than 0.005 inches will
typically be sufficient. The clearance between the bore sealing portion 40 and the
second bore portion 22 of the inner wall 18 determines the amount of pressure-
induced loading applied on the resilient seal 46. As the clearance between the bore
sealing portion 40 and the second bore portion 22 increases, SO does the projected
area of the resilient seal 46. The load applied to the resilient seal 46 is proportional

to the projected area for a given pressure 1n the body. Therefore, it is important to
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maintain a clearance that does not adversely affect the integrity and reliability of the
seal between the body and the fluid communicating apparatus.

Figs. 4-6 show an illustrative embodiment of a fluid communicating apparatus
110 removably mounted in the bore 112 of a single walled body 114. The housing 124
includes a pair of spaced-apart shoulders 148 formed on the shaft portion 128 of the
housing 124. A collar 150 is used to secure the fluid communicating apparatus to the
body 114. The collar 150 has a pair of sﬁaced-apart windows 152 through which the
shoulders 148 of the housing 124 pass when the collar 150 is installed on the housing
124. After the collar 150 is installed over the shoulders 148, the collar 150 is rotated
to engage a pair of pockets 154 against the shoulders 148. The collar 150 1s secured
to the body 114 with threaded fasteners (not shown) that are captured in clearance
holes 156 in the collar 150 and fastened into threaded holes 158 in the body 114. In
applications were obstructions preclude machining from an outer surface 117 of the
body, the threaded holes 158 may be formed from adjacent an inside surface 119. To
seal the treaded hole, 158, a welded plug 157, a threaded plug or other means may be
used for sealing each threaded hole 158 to prevent air flow through them.

The resilient seal 146 is positioned in the cavity 121 with the interconnect tube
126 passing through it. The length of the housing 124, the dimensions of the
resilient seal 146 and the position of the shoulders 148 relative to the shelf 160 are -
configured such that the resilient seal 146 is compressibly engaged against the
respective surfaces of the cavity 121 when the collar 150 is secured to the body 114.
The bore sealing portion 140 may have a ridge 141 to enhance the compression of the
resilient seal 146.

The cavify 121 is established by the surfaces of the bore 112, the second end
face 162 of the housing 124, and the interconnect tube 126. The compression of the
resilient seal 146 in:hibits the flow of fluid between the body 114 and the housing 124

as well as between the housing 124 and the interconnect tube 126. It should be

. 8.
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understood that the dimensions of the cavity 121 and the dimensions of the resilient
seal 146 must be sized accordingly for an effective seal to be established.

In operation, the embodiments disclosed herein provide a fluid communicating
apparatus having a housing that is inserted into the bore of a body. The housing 1s
attached to the body by a technique such as welding or with a mechanical fastening
system. A resilient seal is provided between the fluid communicating apparatus and
the body. A fluid conduit or container may be attached to the interconnect flange of

the fluid communicating apparatus for draining fluid from the body or for directing a

fluid into the body.

As a result, one embodiment provides a fluid communicating apparatus having
a housing. The housing includes an elongated shaft portion, an interconnect flange
connected at a first end of the shaft portion and a passage extending longitudinally
through the shaft portion. An interconnect tube 1s received in the passage of the
housing. The interconnect tube includes a sealing flange connected to seal against
the first end of the shaft portion of the housing and a bore sealing portion connected

to extend beyond a second end of the shaft portion.

In another embodiment, a fluid communicating apparatus mountable in a bore
of a body has a housing including an elongated shaft portion, an interconnect flange
connected at a first end of the shaft portion and a passage extending longitudinally
through the shaft portion. An interconnect tube is received in the passage of the
housing. The interconnect tube includes a sealing flange connected to seal against
the first end of the shaft portion of the housing and a bore sealing portion connected
to extend beyond a second end of the shaft portion. A gasket is disposed between the
sealing flange and the housing. A resilient seal is carried by the bore sealing portion
of the interconnect tube for being compressibly engaged between the bore sealing
portion of the interconnect tube and the bore of the body whereby the flow of fluid

between the bore and the bore sealing portion of the interconnect tube is inhibited.

.9.
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I_n still a further embodiment, a drain connection is mounted in 2 bore 1n a
pressure vessel. The bore has a first portion and a second portion. The drain
connection includes a housing having an elongated shaft portion received in the first
portion of the bore. An interconnect flange 1s connected at a first end of the shaft
portion and a passage extends longitudinally through the shaft portion. An
‘nterconnect tube is received in the passage of the housing. The interconnect tube
includes a sealing flange connected to seal against the first end of the shaft portion of
the housing. A bore sealing portion is connected to extend at least partially through
the second portion of the bore. A gasket is disposed between the sealing flange and
the housing. A resilient seal is carried by the bore sealing portion of the interconnect
tube within the second portion of the bore of the pressure vessel. The resilient seal 1s
compressibly engaged between the bore sealing portion of the interconnect tube and
the bore of the pressure vessel whereby the flow of fluid between the bore and the
bore sealing porﬁon of the interconnect tube is inhibited.

In yet another embodiment, a method for interconnecting a fluid container
with a body to communicate a fluid between the body and the fluid container 1s
provided. The method includes the following steps. Forming a bore in the body;
inserting a housing into the bore, the housing including an elongated shaft portion
received in the bore, an interconnect flange integral with a first end of the shait
portion and a passage extending longitudinally through the shaft portion; attaching
the housing to the body; inserting an interconnect tube into the passage of the
housing, the interconnect tube including a sealing flange connected to seal against
the housing at the first end of the housing and a bore sealing portion connected to
extend from within the passage at a second end of the housing; and forming a

resilient seal between the bore and the bore sealing portion to inhibit the flow of fluid

between the bore and the bore sealing portion.

- 10 -
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As it can be seen, the illustrative embodiments presented herein have several
advantages. The bore which receives the fluid communicating apparatus can be
formed in locations of the body where obstructions or interferences prevent the
machining of flange-type connections. The housing may be constructed to withstand
severe loads and impacts without these loads and impacts being directly transmitted
to the interconnect tubing. The bore and housing do not need to be precisely aligned
to attain a reliable and effective seal between the interconnect tube and the body.

Although illustrative embodiments have been shown and described, a wide
range of modification, change and substitution is contemplated in the foregoing
disclosure and in some instances, some features of the embodiments may be
employed without a corresponding use of other features. Accordingly, 1t 1s
appropriate that the appended claims be construed broadly and in a manner

consistent with the scope of the embodiments disclosed herein.
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What is claimed 1is:

A fluid communicating apparatus, comprising:

a housing including an elongated shaft portion, an interconnect flange
connected at a first end of the shaft portion and a passage extending
longitudinally through the shaft portion;

an interconnect tube received in the passage of the housing, the
interconnect tube including a sealing flange connected to seal against the first
end of the shaft portion of the housing and a bore sealing portion connected to

extend beyond a second end of the shaft portion.

The apparatus of claim 1 wherein the sealing flange seals against a land region

of the housing and wherein a gasket is provided between the sealing flange and

the land region.

The apparatus of claim 2 further comprising an ancillary apparatus attached to

the interconnect flange and wherein a gasket is provided between the sealing

flange and the ancillary apparatus.

The apparatus of claim 1 further comprising a resilient seal, the resilient seal
being carried by the bore sealing portion of the interconnect tube, the resilient
seal being compresSibly engaged between the bore sealing portion of the
interconnect tube and the bore of the body whereby the flow of fluid between

the bore and the bore sealing portion of the interconnect tube is inhibited.

212 -
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The apparatus of claim 4 wherein the resilient seal is an O-ring type seal.

The apparatus of claim 4 wherein the resilient seal is carried 1n a recess formed

in the bore sealing portion.

The apparatus of claim 1 wherein the housing and the interconnect tube have
respective longitudinal axes, the longitudinal axes of the housing and the
interconnect tube being substantially parallel.

The apparatus of claim 7 wherein the housing is mounted in a bore in a body,

the bore and the housing having a common longitudinal axis.

The apparatus of claim 8 wherein the body has an inner wall and an outer wall
and wherein the bore extends through the inner and outer walls, the bore

sealing portion being adjacent a portion of the bore formed in the inner wall.

The apparatus of claim 8 further comprising at least one shoulder on the
housing and further including a collar having a pocket engaged against each of

the at least one shoulders, the collar being fastened to the body whereby the

housing is retained in the bore.

The apparatus of claim 1 wherein an ancillary apparatus is connected to the

interconnect flange.
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The apparatus of claim 1 further comprising a cavity established by the
respective adjacent surfaces of the bore, the interconnect tube, and the second
end face of the housing and further including a resilient seal being

compressibly captured in the cavity.

The apparatus of claim 1 wherein the housing further includes a land region

and wherein the sealing flange of the interconnect tube seals against the land

region.

A fluid communicating apparatus mountable in a bore of a body, comprising:

a housing including an elongated shaft portion, an interconnect flange
connected at a first end of the shaft portion and a passage extending
longitudinally through the shaft portion;

an interconnect tube received in the passage of the housing, the
interconnect tube including a sealing flange connected to seal against the first
end of the shaft portion of the housing and a bore sealing portion connected to
extend beyond a second end of the shaft portion,;

a gasket disposed between the sealing flange and the housing; and

a resilient seal carried by the bore sealing portion of the interconnect
tube for being compressibly engaged between the bore sealing portion of the
interconnect tube and the bore of the body whereby the flow of fluid between

the bore and the bore sealing portion of the interconnect tube is inhibited. -
The apparatus of claim 14 further comprising an ancillary apparatus attached

to the interconnect flange and wherein a gasket is provided between the

sealing flange and the ancillary apparatus.

- 14 -




CA 02317986 2000-09-12

Patent
Docket No.: CL-95-9

16.

17.

18.

19.

20.

21.

22.

The apparatus of claim 14 wherein the housing further includes a land region

and wherein the sealing flange of the interconnect tube seals against the land

region.
The apparatus of claim 14 wherein the resilient seal 1s an O-ring type seal.

The apparatus of claim 14 wherein the resilient seal is carried in a recess

formed in the bore sealing portion.

The apparatus of claim 14 wherein the housing and the interconnect tube have
respective longitudinal axes, the longitudinal axes of the housing and the

interconnect tube being substantially parallel.

The apparatus of claim 19 wherein the housing i1s mounted in a bore 1n a body,

the bore and the housing having a common longitudinal axis.

The apparatus of claim 20 wherein the body has an inner wall and an outer
wall and wherein the bore extends through the inner and outer wall, the bore

sealing portion being adjacent a portion of the bore formed in the inner wall.

The apparatus of claim 20 further comprising at least one shoulder on the
housing and further including a collar having a pocket engaged against each of

the at least one shoulders, the collar being fastened to the body whereby the

housing is retained in the bore.
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The apparatus of claim 14 wherein a cavity 1s established by the respective
adjacent surfaces of the bore, the interconnect tube, and the second end face of
the housing and further including a resilient seal being compressibly captured

in the cavity.

A drain connection for being mounted in a bore in a pressure vessel, the bore
having a first portion and a second portion, the drain connection comprising:

a housing including an elongated shaft portion received in the first
portion of the bore, an interconnect flange connected at a first end of the shaft
portion and a passage extending longitudinally through the shaft portion;

an interconnect tube received in the passage of the housing, the
interconnect tube including a sealing flange connected to seal against the first
end of the shaft portion of the housing and a bore sealing portion connected to
extend at least partially through the second portion of the bore of the pressure
vessel;

a gasket disposed between the sealing flange and the housing; and

a resilient seal carried by the bore sealing portion of the interconnect
tube within the second portion of the bore of the pressure vessel, the resilient
seal being compressibly engaged between the bore sealing portion of the
interconﬁect tube and the bore of the pressure vessel whereby the flow of fluid

between the bore and the bore sealing portion of the interconnect tube 1s

inhibited.

- 16 -
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A method for mounting a fluid communicating apparatus to a body, comprising

the steps of:

forming a bore in the body;

inserting a housing into the bore, the housing including an elongated
shaft portion, an interconnect flange connected at a first end of the shaft
portion and a passage extending longitudinally through the shaft portion;

attaching the housing to the body;

inserting an interconnect tube into the passage of the housing, the
interconnect tube received in the passage of the housing, the interconnect tube
including a sealing flange connected to seal against the first end of the shaft
portion of the housing and a bore sealing portion connected to extend beyond a

second end of the shaft portion; and

forming a resilient seal between the bore and the bore sealing portion to

inhibit the flow of fluid between the bore and the bore sealing portion.

The method of claim 25 wherein the body has an inner wall and an outer wall

and wherein the step of forming the bore includes the step of drilling through

the inner and outer walls.

The method of claim 25 wherein the step of forming the bore includes the step

of drilling through the body from an interior surface of the body.

The method of claim 25 wherein the step of attaching the housing to the body
includes the step of welding the housing to the body.

.17 -
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