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[57] ABSTRACT

A method and apparatus are provided for injecting sealant
into a packing assembly chamber surrounding a valve stem
11 of a valve 2 without venting the pressure within the valve
2. A cylindrical body 60 1s frictionally welded to the exterior
of the valve 2 adjacent the packing assembly chamber. A
drill bit is passed into the body 60 and through a set of
packing seals 87. An opening is completed into the packing
chamber, As the drill bit is withdrawn from the body 60, a
second valve 70 is manually “closed” to isolate the packing
chamber from the drill bit and prevent the escape of pres-
surized fluid when the drill bit is removed from the seals 87.
Thereafter, a device for injecting sealant 15 attached to the
body 60 and the valve 70 i1s “opened” to allow the sealant to
flow into the packing chamber.

16 Claims, 5 Drawing Sheets
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METHOD AND APPARATUS TO FACILITATE
THE INJECTION OF SEALANT INTO A
PRESSURIZED FLUID MEMBER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of applicants’
copending application Ser, No. 537,574, The disclosure of
the parent application filed June 14, 1990, now U.S. Pat. No.
5,062,439, i1s hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is directed to a fitting adapted to be
used to inject sealant into the packing of a pressurized fluid
member so as to eliminate or substantially reduce leakage
therethrough. More particularly, the present invention
relates to a fitting adapted to be friction welded (o a
pressurized valve or pressure containing component, and a
method for connecting said fitting.

2. Descniption of the Prior Art

The chemical, petroleum, petrochemical, and other heavy
industries are often organized in large industrial complexes
for the purposes of refining and/or processing a variety of
gaseous and liquid products. Due to the nature of these
products, such complexes are often characterized by the
presence of many miles of conduit and piping which serve
to convey such products throughout the industrial complex.
The products carded by these pressurized pipelines may be
highly corrosive, caustic, or toxic in nature. Alternatively,
such products may be flammable or explosive, or otherwise
hazardous should they be released into the environment.

Notwithstanding the environmental impact and other haz-
ards which might result from the open, uncontrolled release
of many of these chemicals, low grade releases or “leaks”
are nevertheless fairly commonplace. Such releases often
occur as aresult of the failure of valving which is necessarily
integrated into the aforedescribed pipeline network. Such
failures usually occur when the valve packing deteriorates so
as to allow fluid flow along the valve stem. Alternatively,
failure occurs when the packing is compressed to the limits
of the packing gland follower. Other leakages can be caused
by seared or damaged valve seats which also allow leakage
from the pressurized fluid member.

It is often possible to reduce or eliminate such packing
failure by 1njecting a sealant into the packing cavity or valve
seat area. Secalant may also be injected into valve or pipe
clamps to reduce or substantially eliminate leakage along the
secams of the clamp. The economics of the industrial com-
plex, however, dictate that such repair measures be ordi-
narily carried out while the valve remains situated in a fully
pressurized, operable line. As a result of such working
environments, sealant injection into the valve must be car-
ried out 1in a fashion so as to reduce the exposure to the
technician as well as to prevent further and perhaps explo-
sive leakage of possibly hazardous or toxic chemicals.

A number of techniques have thus been developed to
enable sealant to be injected into a pressurized valve. One
such technique involves the threaded attachment of a fitting
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to the exterior of the valve housing. In this technique, the
attachment of such a fitting is accomplished by first drilling
a pilot hole partway into the valve. This pilot hole is then
threaded in a manner to accommodate the insertion of the
threaded connector. Once the connector is secured to the
valve housing, the hole in the valve housing is completed so
as to allow the injection of sealant into the valve packing.

Disadvantages of such techniques include the possibility
that the pilot hole will be accidentally completed through the
pressure boundary of the valve. In the event of an accidental
penetration of the valve housing, fluid carried by the valve
1s uncontrollably released through the pilot hole and into the
environment. When this material is superheated, corrosive,
or poisonous, even temporary exposure may result in a life
threatening situation, both to the person atiempting to com-
plete the fitting, as well as to persons in the immediate area
of valve itself. Further disadvantages with this technigue
include the creation of a connection which is considerably
weaker than the original valve housing. In this connection,
a weakened area 1s created 1n the valve housing which must
be replaced at the earliest opportunity. Because of the
restricted and temporary nature of such fittings, as well as
the effort involved in their creation, such techniques are
therefore relatively expensive.

As a result of the above disadvantages, other techniques
and apparatus have been developed to inject sealant inlo a
pressurized valve. One alternate technigue involves the
welding of a fitting to the exterior of the valve housing. Once
the fitting has been welded to the exterior of the valve, a hole
1s then completed through the fitting into the valve packing
whereupon sealant may then be introduced. Disadvantages,
however, also exist with this technique. Such disadvantages
include the inherent danger of using an open flame in areas
where leakage is known to be present. If such leakage
involves a flammable gas or liquid, a significant danger of
fire or explosion is presented. Conventional welding also
offers the potential for weakening of the pressure boundary
of the valve due to metal thickness variations and the high
heat necessarily generated during the normal weld process.
Conventional welding techniques also create the possibility
of hydrogen embrittlement, weld dilution, weld inclusion,
and stress corrosion cracking. Furthermore, the time
involved in the creation of a conventional weld may be
significantly increased if surface preparation is required.

Further disadvantages of the traditional welded fitting
include its restricted use to materials that do not decompose
upon the addition of heat. Even where a flammable material
is not directly introduced into the area surrounding the valve,
a dangerous situation can nevertheless be presented if the
valve controls the flow of matenals such as acetylene,
ethylene, or butadiene which do not require the presence of
oxygen for flammable combustion, and may therefore
decompose violently merely upon the addition of heat.
Further, fittings welded with conventional techniques also
result in the production of a weak area which must be
removed and replaced at the earliest opportunity. Such
techniques are therefore also relatively expensive in nature.

SUMMARY OF THE INVENTION

The present invention addresses the aforementioned and
other disadvantages of prior art techniques and apparatus (o
accomplish the tnjection of sealant into a pressurized valve
assembly.

The present invention is directed to an economical appa-
ratus and method for injecting a sealant into the packing of
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a pressurized valve assembly where the completion of the
fitting does not present many of dangers normally attendant
to conventional fittings. In a preferred embodiment, the
present invention comprises a generally cylindrical fiting
having a longitudinal bore or drill guide formed there-
through and a tapered contact surface, where said fitting 1s
provided with a removable driver cap capable of translating
rotational movement and pressure to the fitting. In one
embodiment, packing rings may be integrally situated in a
stuffing box or the like formed in the body of the fitting so
as to prevent the undesired passage of pressurized fiuid from
said valve through said bore. In other embodiments, a
packing collar may be separately formed 1o attach to the
distal end of the fitting once attachment to the valve housing
has been completed.

The fitting of the present invention is adapted to be
friction welded to the valve assembly or other pressure
containing components. This is accomplished by positioning
the fitting on a selected location on the pressurized compo-
nent housing exterior to the packing and thereafter applying
a desired rotational speed and pressure to the fitting until
fusion occurs between the two members. Once the fitting 1s
properly positioned, the driver cap is removed and, in
instances where the packing is not formed integrally 1n the
bore, a packing follower is threaded on the distal end of the
fitting. Once the fitting is secured to the valve housing, a
piercing apparatus such as a drill bit is then inserted through
the packing collar and into the bore of the fitting whereupon
an inlet hole is drilled through the friction weld but not
through the pressure boundary. A hydrotest device may then
be attached to the fitting in order to determine the integrity
of the fitting. The bore is then completed into the valve and
packing area. Once the sealant inlet is completed, a proper
sealant may then be introduced into the valve packing.

The present invention has a number of advantages over
the prior art. One such advantage is the relative safety
provided by the present method in the presence of flam-
mable or combustible fluids. This occurs due to the lack of
an arc in a friction weld in addition to the significantly lower
heat accompanying the creation of the weld itself. This
lower heat allows the use of the present method in the
presence of ethylene, acetylenc, or other decomposing fuels.
The creation of a friction weld also involves less time to
complete than a threaded or conventionally welded fitting
and therefore reduces the exposurc lime to the technician
when valve failure has resulted in the creation of a hazardous
or life threatening environment, c.g. such as is the case of
H,S gas. The makeup time in a [riction weld is further
reduced by the virtual lack of surface preparation which is
necessary (o create the weld. Finally, the attachment of the
present fitting results in the formation of a secure, integral
portion of the valve to which it is affixed. No need 1s
presented, therefore, to remove or replace the fitung. Due to
the reusable nature of the fitting, therefore, overall costs of
the fitting are reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention has other features and advantages
which will become more clearly apparent in connection with
the following detailed description of a preferred embodi-
ment, taken into conjunction with the appended drawings in
which:

FIG. 1 illustrates a perspective view of the manner in
which an injection inlet is produced in the valve housing.

FIG. 2A-B illustrate cross-sectional views of a threaded,
prior art fitting.
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FIG. 3 illustrates a perspective view of the manner in
which a fitting of the present invention is attached to a valve
body.

FIG. 4 illustrates an exploded, perspective view ol onc
embodiment of the invention wherein the packing is inte-
grated into the body of the fitting.

FIG. 5§ illustrates an exploded, perspective view of a
second embodiment of the invention where the packing 1s
integrated into a separate packing assembly which is thread-
edly attached to the distal end of the fitting body.

FIG. 6 illustrates a cross-sectional view of one embodi-
ment of the invention as it may be applied to a valve
housing.

FIG. 7 illustrates an exploded, perspective view of a third
embodiment of the invention wherein the fitting comprises
at least two separate, removable assemblies.

FIG. 8 illustrates a cross-sectional view of the embodi-
ment illustrated in FIG. 7.

DETAILED DESCRIPTION OF THE DRAWINGS

The general application of a leakage valve fitting, includ-
ing prior art fittings, may be seen by reference to FIG. 1.
FIG. I illustrates a perspective, cutaway view of a conven-
tional gate valve 2 disposed in a pressurized pipeline 4.
Valve 2 generally comprises a valve body 6, a valve bonnel
8 and a valve stem 11. In FIG. 1, a pressurized fitting 10, 1n
this case a fitting of the present invention, has been attached
to the exterior of the valve bonnet 8 immediately opposite
valve packing 9. As illustrated, a drill 1 is being used to
complete the inlet through fitting 10 into valve packing 9.

FIGS. 2A-B illustrate the application of a conventional,
threaded, fitting 20 to a valve possessing a failure of the
valve packing. As illustrated in FIG. 2A, a pilot hole 28 has
been formed in the valve housing 22 to a depth suthcient to
accommodate the threaded attachment end 26 of fitting 20.
When fitting 20 has been secured to housing 22, an injection
inlet 30 is then completed through valve housing 22 via a
drill 21 or the like. Once injection inlet 30 is completed,
sealant may be injected through fitting 20 into the valve
packing 24 via a sealant injection ool 27. (See FIG. 2B).

FIGS. 2A-B also illustrate the potential risk associated
with the use of a threaded fitting. In order to form a securc
attachment site 10 valve housing 22, pilot hole 28 must be
formed to a substantial depth in said housing 22 so as to
define a comparatively thin containment wall immediately
adjacent valve packing 24. When the valve is positioned 1in
a high pressure pipeline, this containment wall may fail
during the creation of the fitting thereby placing the tech-
nician in a potentially life threatening situation. Alterna-
tively, there also exists the risk that the pilot hole 28 may
accidentally be completed through valve housing 22 so as to
result in the inadvertent release of the high pressure liquid or
gas carried by pipeline 4, thereby potentially exposing the
technician to toxic or hazardous materials carried by the
pipeline.

A fitting of the present invention may generally be seen by
reference to FIGS. 4 and 5. FIG. 4 illustrates an exploded,
perspective view of one preferred embodiment of a fitting 1n
which is shown a generally cylindrical body 60 through
which is axially formed a bore or drill guide 62. Body 60
defines a proximal, attachment end 61 and a distal end 63.
In some embodiments, drill guide 62 may be completed
through proximal end 61 so as to define an aperture desig-
nated 67. In other embodiments, drill guide 62 may termi-
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nate in body 60 such as to form a solid attachment head 69.
The use of a solid attachment head 69 may be desirable
when the fitting is used with certain high grade alloyed
metals.

In the embodiment illustrated in FIG. 4, drill guide 62
intersects and establishes fluid communication with a trans-
versely disposed stem valve 70. Stem valve 70 is generally
comprised of a cylindrical bore 72 adapted to rotatably
receive a valve pin 73 where pin 73 may be secured via a self
locking fastener 75 and sealing elements 76. Valve pin 73 is
itself provided with a transversely disposed bore 78 which is
formed 1n pin 73 such that pin 73, when properly situated in
bore 72, allows fluid flow through bore 62 when rotated to
an “open” position. Conversely, valve 70 constricts fluid
Hlow through dnil guide 62 when aligned in a “closed”
position. Preferably bore 78 is at least of an equal diameter
to drill guide 62 so as to allow for the introduction and
movement of an appropriately sized drill bit as will be
further discussed herein.

In the embodiment illustrated in FIG. 4, the distal end 63
of body 60 is provided with a larger diameter bore or stuffing
box 85. Stuffing box 85 is disposed in body 60 such as
generally to define a continuation of bore 62. Box 85 is
adapted to receive one or more packing rings 87 as shown.
In a preferred embodiment, packing rings 87 are provided
with axially disposed apertures 89 therethrough. Apertures
89 are preferably of a smaller diameter than drill guide 62 so
as to enhance the sealing performance of packing rings 87
about the dnll bit in the event pressurized fluid is released
through guide 62 during the completion of the sealant
injection site.

In a preferred embodiment, body 60 may alternately
receive a driver cap 90, packing follower 98, or packing ring
gauge assembly 104. Body 60 is therefore preferably
threaded about 1ts distal end 63 although other means to join
or couple these components i1s envisioned within the spirit of
the present invention. Dnver cap 90 is adapted for use
during the fabrication of the friction weld, and is generally
comprised of a body 91 and a drnver stud 92. Stud 92 is
preferably hexagonal in shape 50 as to be operatively formed
about the compatible with a friction welder such as a
SEASTUD portable friction welding device, as manufac-
tured by Ramforce Lid. of 1 Shields Cres, Booragoon, West
Australia.

Upon the completion of the friction weld, driver cap 90 is
removed from body 60. Packing rings 87 are then inserted
in box 85 if formed integrally in body 60. Packing rings 87
are compressively held in box 85 by a follower 98 which
generally includes a tubular body 99 which is threaded about
its proximate, open end. Follower 98 includes an inwardly
protruding compressive element 100 as shown. Follower 98
is provided with an axially disposed aperture 102 which
corresponds with drill guide 62 so as to allow for the
insertion of a drill bit therethrough. In such a fashion, an
insertion inlet may be completed through the assembly
comprising the body 60 and follower 98. Preferably, aper-
ture 102 is threadedly receivable to a plug 103 and an O-ring
or other appropriate sealing element (not shown).

In some applications, it may be necessary to gauge the
pressure at the valve stem or otherwise provide the fitting
with @ means to vent pressure from the valve. In such
occasions, a packing gauge assembly 104 may be coupled to
the fitting body 60. As illustrated in FIG. 4, packing gauge
assembly 104 generally comprises a cylindrical body 105
provided with a axially disposed internal bore 108. Bore 108
is preferably of a diameter sufficient to allow the introduc-
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tion of an appropnately sized drill bit or the like. A second
bore 107 is transversely disposed in body 105 so as to
intersect and establish fluid communication with bore 108.
Bore 107 defines two radially aligned apertures 111 and 112
about the exterior of body 105. Apertures 111 and 112
formed may be threaded so as to accommodate a pressure
gauge 110 or a relief valve 114 of generally conventional
design. Altemnately, apertures 111 and 112 may accommo-
date one or more sealing plugs. The aperture 116 defined in
the distal end of body 108 by bore 108 may likewise receive
a gauge, valve or plug 117 (as illustrated).

A second embodiment of the invention may be seen by
reference to FIG. §. FIG. § illustrates many of the features
of the embodiment illustrated in FIG. 4 including a body 200
provided with a drill guide 202, where body 200 defines a
proximal attachment end 204 and a distal end 206. As
previously disclosed in conjunction with the embodiment of

FIG. 4, body 200 may also be provided with a stem valve
210 comprising a transverse, intersecting bore 212 receptive
to a valve pin 214 securable in bore 212 via a self locking
fastener 218 and sealing elements 220. Pin 214 is provided
with a transverse bore 216 which is adapted to allow fluid
flow through drill guide 202 when aligned in an “open”
posttion. The fitting illustrated in FIG. § likewise accom-
modates a driver cap 230 and packing gauge assembly 240
as earlier descnbed.

Unlike the embodiment illustrated in FIG. 4, the embodi-
ment of FIG. § is provided with a separate and detachable
packing assembly 250. Assembly 250 generally comprises a
body 252 having a proximal attachment flange 254 thread-
edly attachable to the distal end 206 of body 200. To enhance
sealing between packing assembly 250 and body 200, a
scaling clement 253 may be provided. Body 252 defines a
bore therethrough of suflicient diameter to receive one or
more packing rings 2389 where said nngs 259 are preferably
provided with an axially aligned apertiure so as to permit the
insertion of an appropriately sized drill bit or the like.
Assembly 250 also includes a follower 260 which is thread-
edly attachable to the distal end of body 252. As with the
embodiment of FIG. 4, follower 260 is also preferably
provided with axially aligned aperture 262 which is sealable
via a cap or plug 264.

The use of the present invention may generally be
described as follows by reference to FIGS. 1-6. In a valve
determined to possess a failure of, or the leakage along, the
valve packing, an attachment site is chosen on the exterior
of the valve housing. Once an appropriate site is determined,
a portable friction welding apparatus 300, such as a SEA-
STUD portable friction welding apparatus, is secured in
place to the exterior of the valve housing 2 via an attachment
clamp 310 or the hike as illustrated in FIG. 3. Attachment
clamp 310 may comprise a pair of brackets 314 and 324
securable below the valve bonnet 316 via appropriate fas-
teners 318 or the like. (See FIG. 3). This rotational speed and
contact pressure is preferably transmitted to the fitting via
driver cap 90 (FIG. 4) which accommodates a hexagonal
socket attachment 315 coupled to friction welder 300. The
friction welding apparatus 300 must be capable of providing
sufficient rotational speed to the fitting so as to induce the
junction between the fitting and the housing to become
plastic and flow away from the point of contact while at the
same time removing any surface contaminants, Generally,
rotational speed in the order of 25,000-30,000 rpm are
required. When this interface has been achieved, an axial
load is applied thereby allowing the components to fuse
together.

The rotational speed and pressure necessary to fashion a
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secure friction weld will vary depending on the materials
comprising the fitting and the valve housing, as well as the
size of the fitting employed. In this connection, it 1s con-
templated that a higher rotational speeds to achieve a more
plastic condition will be necessary in the absence of a high
contact pressure. Conversely, greater contact pressure will
allow for the use of a lower rotational speed.

Referring to FIG. 6, once fitting 10 has been secured to the
exterior of the valve housing, driver cap 90 is removed and
replaced with a packing assembly 96 and follower 98 as
previously described in relation to FIG. 4. At this time also,
stem valve 70 is assembled and moved to an “open” posi-
tion. A dill bit 3 of generally conventional design is then
inserted through packing assembly 96 and drill guide 62 into
contact with the valve housing, whereupon a sealant inlet or
bore 25 is then completed through the valve housing 8§ and
into the valve packing 24. In some embodiments, comple-
tion of inlet bore 25 will first involve the completion of the
drill guide through the attachment end of the fitting body.
Also, in some cases it may be desired to subject the friction
weld 61 to a hydrostatic test preliminary to the completion
of bore 215. Such a hydrostatic test may be desirable in order

to verify the integrity of the pressure boundary formed by
weld 61.

Upon completion of bore 25, resident pressure in valve 2
will tend to force fluid through drill guide 62 around bit 3.
This fluid flow is substantially prevented by the close
tolerance fit of packing rings 87 about drill bit 3. When fluid
communication has been established between fitting 10 and
the valve packing 24, the drill bit is withdrawn to a position
anterior to stem valve 70 which is then moved to a “closed”
position, thereby preventing fluid flow through drill guide
62. The drill bit is then completely removed from the fitting
10.

A conventional sealant injection tool is then threadedly
coupled to the fitting 10 so as to introduce sealant through
drill guide 25 into packing 24 in a manner similar to that
shown in association with FIG. 2B. Once in position, stem
valve 70 is then moved to an “open” position whereupon
sealant is injected into the valve packing 24. Once the
injection of sealant has been completed, stem valve 70 is
again moved to a “closed” position whereupon drill guide 62
may be sealed via plug 103. Alternately, a packing gauge
assembly 104 may be secured to fitting 10 so as to allow
pressur¢ monitoring and venting as earlier described.

A third embodiment of the present invention may be seen
by reference to FIGS. 7 and 8. FIG. 7 illustrates an exploded,
perspective view of the novel fitting claimed in relation to
FIGS. 4-6 cxcept that the fitting of FIG. 7 is provided with
an attachment member 300 formed independently of the
containment body 320, follower 360 and packing gauge
assembly 350. Attachment member 300 comprises a cylin-
drical, generally elongate body 301 which defines an axially
disposed bore or drill guide 302. As illustrated in FIG. 7, the
distal end 306 of fitting 300 is threaded so as to allow
attachment body 301 to be coupled to containment body 320
as will be further described herein. The threaded distal end
306 of fitting 300 also allows for its removable attachment
to driver cap 370 in a fashion similar to that described in
relation to the embodiments of FIGS. 4-6.

In one embodiment, bore or drill guide 302 may extend
throughout the entire axial length of said member 300 and
thus define an aperture 304 at the proximate end thereof.
Alternatively, bore 302 may extend only partway through
member 300 so as to define a solid attachment end as
illustrated in 300a. The advantages of the solid nose con-
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figuration illustrated by 300a arc substantially similar 1o

those previously described in relation to the embodiment of
FIGS. 4-6.

Fittings 300 or 300a are preferably provided with a
secondary, axially disposed bore 309 about their distal end
306. For purposes further described herein, bore 309 1s
preferably threaded as illustrated in FIGS. 7 and 8. Bore 309
describes a larger diameter than bore 302 and is coaxially
aligned with relation thereto.

Containment body 320 generally comprises a cylindrical
body 321 which defines a axially disposed first bore or drill
guide 323, and two larger diameter, coaxially disposed bores
311 and 305 situated at opposite ends of body 321. Larger
diameter bore 311 is preferably threaded to receive the
threaded distal end 308 of attachment member 300. Bore
305 is configured to receive packing 326 as carlier described
in relation to the previous embodiments.

Containment body 321 is also provided with a transverse
bore 319 which intersects bore 323 and accommodates valve
assembly 310. Valve assembly 310 is itself comprised of a
pin 317 which includes a transverse bore 316. Pin 317 1s
pivotably disposed in bore 319 in a manner described carlier
in relation the embodiments of FIGS. 4-6. Valvc assembly
310 is also provided with a suitable fastener 312 and washers
313 and 315 as illustrated in the other embodiments.

Containment body 320 may be alternatively attached to a
follower 360 or a packing gauge assembly 350 as earlier
described in connection with the embodiments of FIGS. 4-6.
Follower 360 generally comprises a cylindrical body 361
which includes an interior threaded lip 362 and an inwardly
protruding compressive element 100. Follower 360 1s also
provided with an axially disposed bore 363 which is prel-
erably threaded about its distal end (not shown) s0 as to be
receivable to a plug 365.

As illustrated, packing gauge assembly 350 includes a
generally tubular body 352 including an interior threaded lip
353 and an axially disposed bore 354. Body 3352 is also
provided with a transverse bore 356 which defines attach-
ment sites for a pressure gauge (not shown) or the like.
Alternatively, the apertures defined by bore 356 may be
secured with plugs 359.

The operation of the embodiment illustrated in FIGS. 7-8
may be described as follows. In a valve determined to
possess a failure of, or leakage along, the valve packing, an
attachment site is chosen on the exterior of the valve housing
400. Once an appropriate site is determined, a portabie
friction welding apparatus is secured in place to the exterior
of the valve housing in a manner illustrated in FIG. 3. The
portable welding apparatus is operably coupled to attach-
ment member 300 via dniver cap 370. Once attachment
member 300 has been secured to the exterior of the valve
housing 400, driver cap 370 is removed and replaced with
containment body 320 in which are inserted packing nngs
326. Follower 360 is then secured to the distal end of 324 of
body 320. A drill bit 402 of generally conventional design is
then inserted into the drill guide 409 defined through fol-
lower 360; packing rings 326, containment body 320 and
body 300. A scalant inlet or bore 411 is then completed
through valve housing 400 and into the valve packing 410.
In the embodiment designated 300a, completion of bore 411
will first involve the completion of drill guide 409 through
the proximal attachment end of member 300.

Upon completion of bore 411, resident pressure in the
valve will force fluid along drill guide 409. This fliid flow
is substantially stemmed, however, by packing rings 326 as
earlier described. When fluid communication has been
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established between member 300 and valve packing 410,
drill bit 402 is withdrawn to a position immediately anterior
to stem valve 310 which is then moved to a “closed”
position, thereby preventing fluid flow through drill guide
409. Drill bit 402 is then completely removed from the
fitting. At this time, follower 306 is also removed in order to
allow the extraction of packing rings 326. When rings 326
have been removed, follower 360 is resecured to the distal
end 324 of containment body 320. An injection tube 342 is
then moved through the bore 363 formed in body 361 until
it contacts valve 310 which remains in a “closed” position.
Injection tube 342 is generally cylindrical in shape and is
provided with a threaded proximal 341 and distal 343 ends
as illustrated in FIG. 7. In a preferred embodiment, tube 342
establishes an extremely close tolerance fit within bore 363
so as to substantially prevent the passage of all fluids
between the exterior of tube 342 and the interdiametrical
extent of bore 363. The distal end 343 of tube 342 is
preferably provided with a valve (not shown) to enable fluid
flow through tube 342 to be controlled by the operator.

When 1njection tube 342 is moved into contact with valve
310, the valve in end 343 is moved to a “closed” position.
Subsequently, valve 310 is moved to an “open” position
thereby allowing injection tube 342 to pass through the
aperture 316 formed in pin 317 and into contacting relation
with the threaded bore 309 of member 300 whereupon tube
342 is secured thereto. A sealant injection mechanism is then
attached to distal threaded end 343 of tube 346. The valve
incorporated in the distal end 343 of tube 342 is then moved
to an “open” position. Sealant is then injected in the valve
packing as earlier described in relation to the previous
embodiments. When this injection process is completed, the
valve situated in the distal end 343 of injection tube 342 is
moved to a “closed” position. Tube 342 is then withdrawn
to a position immediately anterior to valve 310 which is then
again moved to a “closed” position. Tube 342 is then
completely withdrawn from the fitting. Attachment member
1s now ready to be sealed preparatory to removal of the
containment body 350.

Follower 360 is again removed from the containment
body 320 so as to allow the insertion of extension 340.
Extension 340 generally resembles a conventional extension
for a ratchet or the like and includes a distal attachment end
349, an elongate body 346, and an hexagonal female end 348
recetvable to a conventional, finely threaded tap 344. As was
the case with injection tube 342 the exterior of body 346 also
defines a close tolerance fit with the interdiametrical extent
of bore 363 so as to substantially prevent the passage of
fluids thereabout. For purposes of sealing attachment mem-
ber 300, tap 344 is insert in hexagonal socket 348 and the
combination extension 340 and tap 344 is inseried through
bore 323 in containment body 320 into contacting relation
with valve 310. Follower 360 is then re-secured to the distal
end 324 of follower 320 over extension 346. Due to the
length of extension 340, the attachment end 349 protrudes
from follower 360. Valve 310 as then moved to a “open”
position aliowing tap 344 and assembly 340 to be moved
into a contacting relation with threaded bore 309 of body
300. Tap 344 is then secured in attachment member via the
operation of a conventional ratchet or the like. Once tap 344
is snugly secured in the end bore 309, containment body 320
may be removed from the distal portion 308 of attachment
member 300. Thereupon tap 344 may be more tightly
secured.

The embodiment illustrated in FIGS. 7-8 offers a number
of advantages. One such advantage is the reduced cost
associated with the use of a smaller attachment member
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which does not necessitate the machining of a valve or the
like. Instead, fluid flow through the attachment member is
controlled via a separate reusable body. This embodiment
also prevents the contamination of the axial bore of the
containment body and follower with sealant by use of an
independent sealant conduit. Finally, the present invention
results in the permanent attachment of a smaller attachment
body which offers a reduced likelihood that the attachment
body will be broken off or otherwise impede the inspection
and/or operation of the valve to which it is attached.

Further benefits and advantages of the present invention
will become obvious to those skilled in the art in light of the
following claims.

What 18 claimed is:

1. An apparatus for introducing sealant into the packing of
a pressurized body, said apparatus comprising:

a housing;

a first valve contained within said housing and adapted for
operation via manipulation of a valve stem extending
through said housing;

a packing assembly forming a chamber around said valve
stem;

a containment body having a first bore formed there-
through and a seal positioned in said bore and adapted
to engage a boring means inserted into said first bore to
impede fuid flow around said boring means and
through said first bore;

an attachment body having a contact end and a second
end, the contact end of said attachment body being
adapted to be [friction welded] coupled to the exterior
of the housing adjacent said packing assembly, [the
second end of said attachment body receivable to a
driver cap which is cooperative with a means to pro-
duce rapid rotational movement thereof, which move-
ment of said driver cap is translated to the contact end
of said attachment body to induce frictional welding
between said attachment body and the exterior of said
housing,] said second end of said attachment body
being removably receivable to said containment body
to form a substantially unitary assembly in sealing
relationship with said first bore;

a second valve located in said containment body and
adapted for operation between a first position for block-
ing fluid flow through said first bore and a second
position in which the first bore is substantially open to
fluid flow therethrough, said second valve being
adapted for receiving said boring means therethrough
in said second position and for passing said boring
means through said attachment body and boring a hole
through said housing and opening into said packing
assembly chamber;

means attachable to said second end of said containment
body for injecting sealant into said packing assembly
chamber after said boring means has been removed and
said second valve 1s in said second position, thereby
preventing leakage of fluid from within said valve
housing along said valve stem; and

means for plugging said hole bored in said attachment
body to seal said first bore from said packing assembly
chamber, whereby said containment body is removable
from said attachment body.

2. An apparatus, as set forth in claim 1, wherein said
attachment body has a second bore formed in its second end,
extending toward said attachment end, and in communica-
tion with the first bore in said containment body when said
attachment and containment bodies are positioned in said
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substantially unitary assembly.

3. An apparatus, as set forth in claim 2, wherein said
plugging means includes a plug drivably engageable with an
extension arm, said plug and said extension arm being
movable through said first bore of said containment body, s
through said second valve in said second position, and into
engaged and sealing relationship with said attachment body
adjacent said second bore, and said extension arm being
engageable with said containment body seal to impede fluid
flow around said extension arm and through said first bore, "
said plug being adapted for sealing said opening formed into
said packing assembly chamber and permitting said con-
tainment body to be removed from said attachment body
while maintaining the seal formed by said plug.

4. An apparatus, as set forth in claim 2, wherein said
sealant injecting means includes a tubular element extend- :
able through said first bore and said second valve and 1nto
engaged and sealing relationship with said attachment body
adjacent said second bore, whereby scalant injected into said
packing assembly chamber is frec from direct contact with
said second valve.

5. A method of injecting a sealant into a chamber formed
by a packing assembly of a first valve, comprising the steps
of:

attaching a [driver cap to a first end portion of a fitting;

rotating said driver cap and fitting at high speed to friction
weld a] second end portion of the fitting to the extenor
of the first valve at an area immediately adjacent the
packing assembly chamber;

[removing the driver cap from the fitting;] 30

attaching a containment body having a second valve
operatively positioned in a bore extending through said
containment body to said fitting;

inserting a packing seal into a bore extending into a
second end portion of said containment body;

inserting a boring means through the packing seal, into the
bore of said containment housing;

opening said second valve;

inserting said boring means through said opened second 40
valve;:

completing a bore hole into the packing assembly cham-
ber of said first valve so as to establish fluid commu-
nication between the bore and said packing assembly
chamber; 43
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withdrawing the boring means a preselected distance
along said bore to remove said boring means from said
second valve while maintaining contact between said
boring means and said packing seal; .

closing the second valve to interrupt fluid communication >

between said packing assembly chamber and said bore;
removing said boring means from said bore;

coupling to one of the containment housing and the fitting,
means for injecting sealant into the packing assembly 55
chamber of said first valve;

opening said second valve to establish fluid communica-
tion between said packing assembly chamber and said
scalant injecting means,

injecting scalant into the packing assembly chamber of
said first valve;

closing said second valve to interrupt fluid communica-
tion between said packing assembly chamber and said
sealant injecting means,

removing said injecting means; and
inserting plug means through said containment housing
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and said second valve and into sealing engagement
with said fitting to seal said bore from said packing
assembly chamber, whereby said containment body 1s
removable from said attachment body.

6. A method, as set forth in claim 5, wherein said step of

coupling the sealant injecting means includes the steps of:

inserting a tubular element of said sealant injecting means
into said containment body bore;

opening said second valve; and

inserting said tubular element through said valve into
engaged and sealing relationship with said attachment
body adjacent said second bore, whereby sealant
injected into said packing assembly passes through said

tubular element and is free from direct contact with said
second valve.
7. A method, as set forth in claim 6, including the steps of:

removing said tubular element from said second valve;
closing said second valve;

removing said tubular element from said containment
body bore; and wherein said step of inserting plugging
means includes;

inserting a plug and drivably engageable extension arm
into said containment body bore:

opening said second valve;

inserting said plug and extension arm through said second
valve and urging said plug inlo engaged and sealing
relationship with said attachment body; and

removing said extension arm from said containment body
bore.
8. A method, as set forth in claim 7, including the step of

removing said containment body from said attachment body.

9. A fitting adapted to be attached to the exterior of a first

valve 1o enable the introduction of sealant into a chamber
formed by a packing assembly of said first valve, compns-
mng:

an attachment body having an attachment end and a distal
end, said attachment end being adapted to be [friction
welded] coupled to the exterior of said first valve
adjacent said packing assembly chamber|, said distal
end being adapted to accommodate means (o impart
rotation to said attachment body and friction weld said
attachment end of said attachment body to said first
valve adjacent said packing assembly chamber],

a containment body having first and second end portions
and defining a first bore extending longitudinally there-
through, said first bore having a larger diameter adja-
cent the second end portion so as to form a stuffing box
adapted for receiving a seal therein, said first bore being
adapted for receiving boring means inseried there-
through in sealing contact with said seal, said distal end
of said attachment body being removably receivable to
said first end portion of said containment body to form
a substantially unitary assembly in sealing relationship
with said first bore;

a second valve coupled to said containment body and
positioned in said first bore intermediate said stuffing
box and said first end portion, said second valve being
adapted for movement between an open and closed
position for respectively permitting and inhibiting fluid
communication between said first and second end por-
tions of said containment body, said second valve being
adapted for receiving said boring means therethrough
in said position, whereby the boring means may be
inserted through said second valve and said attachment
body and into said packing assecmbly chamber to pro-
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vide an opening therein;

means attachable to said second end of said containment
body for injecting sealant into said packing assembly
chamber after said boring means has been removed and
said second valve is in said open position, thercby

preventing leakage of fluid from within said valve
housing along said valve stem; and

means for plugging said opening bored through said
packing assembly to seal said first bore from said
packing assembly chamber, whereby said containment
body 1s removable from said attachment body.

10. An apparatus, as set forth in claim 9, wherein said
attachment body has a second bore formed in its distal end,
extending toward said attachment end, and in communica-
tion with the first bore in said containment body when said
attachment and containment bodies arc positioned in said
substantially unitary assembly.

11. An apparatus, as set forth in claim 10, wherein said
plugging means includes a plug drivably engagable with an
extension arm, said plug and said extension arm being
movable through said first bore of said containment body,
through said second valve in said second position, and into
engaged and sealing relationship with said attachment body
adjacent said second bore, and said extension arm being
engageable with said containment body seal to impede fluid
flow around said extension arm and through said first bore,
said plug being adapted for sealing said opening formed into
said packing assembly chamber and permitting said con-
tainment body to be removed from said attachment body
while maintaining the seal formed by said plug.

12. An apparatus, as set forth in claim 10, wherein said
sealant injecting means includes a tubular element extend-
able through said first bore and said second valve and into
engaged and sealing relationship with said attachment body
adjacent said second bore, whereby sealant injected into said
packing assembly chamber is free from direct contact with
said second valve.

13. A finting adapted to allow the introduction of a sealing
compound into a chamber formed within a body of a first
valve between a pair of moveable substantially sealing
surfaces of said first valve, said sealing compound being
introduced into said chamber while maintaining contain-
ment of fluid carried by said first valve, comprising:

an attachment body having a contact end and a distal end,
said distal end being adapted to receive a removable
driver cap which is adapted to communicate rotational
movement from a rotation means to said attachment
body to induce frictional welding between the contact
end of said attachment body and said valve body
adjacent said chamber;

a containment body having a first and second end portion
and defining a first longitudinal bore disposed there-
through and opening onto said second end and being
adapted for receiving a boring means inserted there-
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through, said first end portion being adapted for cou-
pling with said distal end of said attachment body, the
second end portion of said containment housing defin-
ing a second larger diameter, longitudinal bore which
communicates with said first bore, and is adapted to
receive a seal adapted to interact with said boring
means and impede longitudinal flow past said boring
means and through said first bore, said distal end of said
attachment body being removably receivable to said
containment body to form a substantially unitary
assembly 1n sealing relationship with said first bore;

a second valve positioned within said containment body
and adapted for movement between an open and closed
position to respectively permit and inhibit fiow through
said first bore, said second valve being adapted to
receive said boring means therethrough when config-
ured in said open position and permit said boring means
to form an opening into said chamber;

means attachable o said second end of said containment
body for injecting sealant into said chamber after said
boring means has been removed and said second valve
1s 1n said open position, thereby preventing leakage of
fluid through said chamber; and

means for plugging said opening bored into said chamber
to seal said first bore from said chamber, whereby said
containment body is removable from said attachment
body.

14. An apparatus, as set forth in claim 13, wherein said
attachment body has a second bore formed in its distal end,
extending toward said attachment end, and in communica-
tion with the first bore in said containment body when said
attachment and containment bodies are positioned in said
substantially unitary assembly.

15. An apparatus, as set forth in claim 14, wherein said
plugging means includes a plug drivably engageable with an
extension arm, said plug and said extension arm being
movable through said first bore of said containment body,
through said second valve in said second position, and into
engaged and sealing relationship with said attachment body
adjacent said second bore, and said extension arm being
engageable with said containment body seal to impede fluid
flow around said extension arm and through said first bore,
satd plug being adapted for sealing said opening formed into
said chamber and permitting said containment body to be
removed from said attachment body while maintaining the
scal formed by said plug.

16. An apparatus, as set forth in claim 14, wherein said
sealant injecting means includes a tubular element extend-
able through said first bore and said second valve and into
engaged and sealing relationship with said attachment body
adjacent said second bore, whereby sealant injected into said
chamber is free from direct contact with said second valve.

* * e #* *
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