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Description
Field of the Invention

[0001] This invention is directed to a pressure or vac-
uum container, and more particularly to a high pressure
gas container having an improved seal for extended shelf
life.

Background

[0002] High pressure gas containers find many uses,
including in guided missiles. In a missile, the pressurized
gas provides a compact source of energy that can be
used, for example, for uncaging gyros, cooling detector
elements of infrared seekers, moving control surfaces,
etc. These containers can be very small, making them
difficult to fill and seal while maintaining a low leak rate.
[0003] Onecommonly usedfillmethod involves asmall
diameter tube which breaches the inner volume of the
bottle. After the container is filled with gas through the
tube, it is resistance welded in several places and then
welded shut at its distal end. This general design has
been in use for more than 20 years throughout the indus-
try.

[0004] Otherprecedingpressurized containers for mis-
siles relied principally on a metal-to-metal seal to confine
the gas within the container. Some of these seals de-
pended upon a threaded union, while others have used
a pressed in plug. Both of these designs require an ex-
tremely good surface finish to obtain a seal that will retain
the gas in the container. Other seals were formed by
molding a soft metal over the opening of the container.
[0005] Prior art document U.S. Patent No. 3487442,
corresponding to DE-U-6840730, discloses a flexible
thread system for use on screw type closure structures
for high pressure vessels and the like wherein a gullet,
preferably tapered, is provided below the normal root por-
tion of one, or both, of the mating male and female threads
of the screw type closure, the gullet or gullets enabling
the thread cross section to deflect as a lever to enable
the closure threads to be uniformly stressed and to ac-
commodate the pressurized stress patterns of the vessel
system.

Summary of the Invention

[0006] Metal-to-metal seals can be imperfect, allowing
the confined gas to slowly leak out of the container, short-
ening its shelf life. Since guided missiles are often stored
for a long time before they are used, the potential of a
shortened shelf life increases the risk that the container
will not contain sufficient gas when it is needed, which
can render the missile useless. Additionally, preceding
seals were often not physically robust to mishandling,
were not robust to environmental conditions, and/or were
not robust to contamination. Despite these shortcomings,
they continued to be used because other techniques
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were unavailable, did not fit into the available volume, or
were more expensive and therefore not suitable for typ-
ical qualities of missile subsystems.

[0007] The present invention provides a redundant
sealing system that uses both a deformable plug to fill
the opening and form an initial seal and a secondary
welded seal that can be formed with the addition of a
metal cap and an inexpensive orbital welder.

[0008] More particularly, the present invention pro-
vides a seal assembly for a pressure container, where
the container has afill port opening and a boss extending
from a surface of the container. The boss has a passage
aligned with the opening, and the passage has a threaded
portion. The seal assembly includes a port plug having
a nose portion with a surface shaped to mate with the fill
portopening in the container and a set screw portion with
external threads for engaging the threaded portion of the
passage through the boss to press the nose portion into
the fill port opening to form a seal. The seal is an initial
or first seal and the seal assembly further includes a weld
plug, sized to close the distal end of the passage through
the boss. The weld plug is welded to the boss to form a
second seal. Naturally, the present invention also pro-
vides a pressurized container having such a seal assem-
bly for sealing the opening and the passage.

[0009] The present invention also provides a method
of charging a container and then sealing the container to
provide an extended shelf life. The method includes the
following steps: (a) providing a container having an open-
ing therein and a boss extending from a surface of the
container adjacent the opening, the boss having a pas-
sage aligned with the opening in the container, the pas-
sage being at least partially threaded with internal
threads, a port plug that includes a nose portion for clos-
ing the fill port opening in the container and a set screw
portion with external threads for engaging the threaded
portion of the boss; (b) inserting the port plug in the pas-
sage with the nose portion closer to the opening than the
set screw portion; (c) charging the container via the pas-
sage; (d) torquing the threaded port plug to advance the
port plug in the passage until the nose portion engages
the surface of the container adjacent the opening to cre-
ate the initial or first seal; (e) installing a weld plug into
an outer end of the boss to close the passage through
the boss; and (f) welding the weld plug to the boss to
create a second seal.

[0010] According to another aspect of the invention,
the invention provides a container with a seal assembly,
where the container has an opening therein and a boss
extending from a surface of the container adjacent the
opening. The boss has a passage aligned with the open-
ing in the container, and the passage is at least partially
threaded with internal threads. The container and seal
assembly further include means for sealing the opening
in the container, adjacent the opening at a proximal end
of the passage through the boss, and means for sealing
the passage through the boss, adjacent a distal end of
the passage through the boss.
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[0011] In an exemplary embodiment, the opening-
sealing means includes a port plug having a nose portion
with a surface shaped to mate with the fill port opening
in the container and a set screw portion with external
threads for engaging the threaded portion of the passage
through the boss to press the nose portion into the fill
port opening to form a seal. And the passage-sealing
means includes a weld plug sized to close the distal end
of the passage, the weld plug being welded to the boss
to form a second seal.

[0012] The foregoing and other features of the inven-
tion are hereinafter fully described and particularly point-
ed out in the claims, the following description and an-
nexed drawings setting forth in detail certain illustrative
embodiments of the invention, these embodiments being
indicative, however, of but a few of the various ways in
which the principles of the invention may be employed.

Brief Description of the Drawings
[0013]

FIG. 1is an exploded perspective view of a container
provided in accordance with the present invention
illustrating the sealing components.

FIG. 2 is a cross-sectional view of the completed
assembly of the components shown in FIG. 1.

FIG. 3is a perspective view of the port plug as shown
in FIG. 1.

FIG. 4 is a cross-sectional view of the port plug of
FIG. 3.

FIG. 5is a perspective view of a weld plug as shown
in FIG. 1.

FIGS. 6-10 are sequential views of the port assembly
and sealing mechanisms for the container as shown
in FIG. 2 illustrating the assembly and use process.
FIGS. 11-15 illustrate alternative embodiments of a
weld plug provided in accordance with the present
invention.

FIG. 16 illustrates an alternative port plug provided
in accordance with the present invention.

Detailed Description

[0014] As discussed above, prior pressure containers
suffered from a number of problems in providing a her-
metic seal. For example, some containers were not ro-
bust to mishandling, environmental conditions, or con-
tamination, or the sealing method required a high capital
cost to implement. In addition, previous sealing methods
for pressure containers often leak excessively over time,
were not compact and occupied a large volume, or pro-
vided no redundancy in the sealing method.

[0015] In contrast, the present invention provides a
compact, inexpensive, and redundant sealing method.
The pressure containerincludes an opening for filling with
a pressurized gas or liquid. A first element is pressed
against an annular surface adjacent the opening and fills
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and closes the opening itself. In the process, this first
element deforms to mate with the annular surface and
provide an initial or a first seal. A second element holds
the first element against the container and is removable
to release or replace the first element in the event that
this initial seal is ineffective or otherwise compromised.
A third element is then mounted over the first and second
elements and welded in-place to provide a second seal
in the event that the initial seal is breached.

[0016] The resulting pressure container is physically
small, uses common manufacturing methods, and pro-
vides a robust, redundant seal that can be made in the
field. Factory conditions are not required to establish ei-
ther the first seal or the second seal. Moreover, the first
seal can be tested before creating the second seal and
if the initial first seal fails, the first seal can be reworked
before the second seal is applied.

[0017] An exemplary system and method for sealing a
container 10 is shown in FIGS. 1 and 2. The container
10, or tank or bottle or other chamber capable of retaining
a gas or a liquid, has a fill port opening 14 and a boss 16
extending from a surface of the container 10. The fill port
opening 14 preferably is cleaning friendly. The boss 16
has a passage 20 aligned with the opening 14, and the
passage 20 and the opening 14 are sealed by the seal
assembly 12.

[0018] An exemplary container 10 is made of steel,
such as stainless steel, and has a wall thickness of ap-
proximately 0.07 inches (about 1.8 mm). An exemplary
stainless steel for the container is Carpenter Custom 455
stainless steel, from Carpenter Technology Corporation
of Wyomising, Pennsylvania, U.S. Such a container has
been found to withstand high internal pressures, up to
approximately 25,000 psig (about 172,400 kPa). The
boss 16 is in effect a short, permanent tube secured to
or formed as an integral part of the container 10. An ex-
emplary boss 16 is cylindrical and has a diameter of ap-
proximately 0.25 inches (about 6.4 mm) and a length or
height of about 0.30 (about 7.6 mm) in length.

[0019] The passage 20 through the boss 16 to the fill
port opening 14 has a threaded portion 22 at a distal end
24 thereof for receiving a port plug 26. The illustrated
port plug 26 has a nose portion 30 and a set screw portion
32. Intheillustrated embodiment the nose portion 30 and
the set screw portion 32 are separate components, but
they could be formed as a single part. The nose portion
30 can be made of a malleable material, such as a plastic
or a metal, and in the illustrated embodiment the nose-
portion 30 has a generally cone-like shape. Other shapes
can work as well. An exemplary nose portion 30 is made
of brass, such as brass 360. The illustrated nose portion
30 also has a support post or shank 34 extending from
a base or distal end of the cone-like shape.

[0020] Referringnow to FIGS. 3 and 4 as well, the sup-
port post 34 extends into a socket 36 in the set screw
portion 32. The support post 34 preferably, but not nec-
essarily, is partially crushed or swaged to permanently
capture the nose portion 30 in the set screw portion 32
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of the port plug 26. This enables the nose portion 30 to
move in the radial direction relative to the set screw por-
tion 32 for self alignment when secured against the an-
nular surface on the container 10. The set screw portion
32 has external threads 40 for engaging the threaded
portion 22 on the inner surface of the passage 20 through
the boss 16. A proximal end 42 of the set screw portion
32 includes a socket 44 for receiving the support post 34
at the base of the nose portion 30. This hollowed-out set
screw portion 32 can facilitate swaging the support post
34 portion of the nose portion 30 (FIG. 15), so that it
mushrooms to an increased width and thus is held behind
a shoulder 47 in the set screw portion 32. An example of
a port plug 26 with a swaged support post 34 is shown
in FIG. 16.

[0021] A distal end 46 of the set screw portion 32 in-
cludes a driving feature 50 for engaging and driving the
set screw portion 32 along the threaded portion 22 of the
passage 20 through the boss 16. For example, an exem-
plary driving feature 50 includes a hexagonal socket
formed in a distal end of the set screw portion 32. An
exemplary socket 50 is sized to receive a nominal 1/16
inch (approximately 1.6 mm) hexagonal wrench or key.
Other types of driving features, such as for receiving a
screwdriver, are alternative options. An exemplary set
screw portion 32 is made of stainless steel and, more
particularly, Nitronic® 60, available from AK Steel Cor-
poration of West Chester, Ohio, United States. Nitronic®
60 is an austenitic stainless steel. The illustrated set
screw portion 32 is tubular, and the socket 36 is formed
by a hole or passage that extends part or all the way
through the set screw portion 32, facilitating the delivery
of pressurized gas to the container 10 when the port plug
26 is in the passage 20 in the boss 16. A slot 48 in the
side of the set screw portion 26 provides another path
for gas to flow past the set screw portion 26 and into the
container 10.

[0022] After the container 10 is filled with pressurized
gas or evacuated, the port plug 26, inserted in the pas-
sage in the boss 16 either before or after charging with
or evacuating the gas, is advanced by torqueing the set
screw portion 32 to press the nose portion 30 against the
surface of the container 10 adjacent the fill port opening
14. Since the nose portion 30 is made of a malleable
material, continuing to torque the set screw portion 32
deforms the nose portion 30 to mate with that surface
adjacent the fill port opening 14, as shown in FIG. 2. This
creates an initial seal. This initial seal is reworkable if
testing reveals that the seal is leaking. This arrangement
also places the threads on the set screw portion 32 of
the port plug 26 and the passage 20 inthe boss 16 outside
the sealed container, on the dirty side of the first seal.
[0023] If testing shows that the first seal has good in-
tegrity, then a weld plug 60 is placed over the distal end
24 ofthe boss 16 and welded in place to provide a second
seal, redundant to the first seal. Because the port plug
26 is entirely within the passage 20 through the boss 16,
the weld plug 60 and the boss 16 form a hermetically-
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sealed chamber over both the port plug 26 and the fill
port opening 14. So even if the port plug seal fails, the
container 10 will remain sealed by the weld plug 60 and
the weld holding it in place. The weld plug 60 typically is
made of steel, such as the same steel as the pressure
container 10. An exemplary weld plug is approximately
0.060 inches (about 1.5 mm) thick. The weld can be
formed with an orbital TIG welder, for example. Such
welders are commonly available, generally are small,
portable, simple to use, and relatively inexpensive. More
importantly, they yield consistent-quality welds with sim-
ple operation. Consequently, orbital welders can be used
in the field and do not require the precise conditions of a
factory environment to form the weld seal. Other types
of welding devices can be used to weld the weld plug 60
to the boss 16, however, including laser and electron-
beam welders.

[0024] As shown in FIGS. 2 and 5, the weld plug 60
can include a shank or shaft 62 that is received in the
port plug 26 and extends through the socket 36 in the set
screw portion 32 of the port plug 26. The illustrated port
plug 60 has a hexagonal shaft 62 that is received in the
hexagonal socket 50 in the distal end of the set screw
portion 32. Finally, once the weld plug 60 is welded in
place, the engagement of the port plug 26 with the set
screw portion 32 prevents the set screw portion 32 from
rotating over time as a result of vibration, handling, or
any other reason. The shaft 62 also substantially fills the
volume contained between the port plug 26 and the weld
plug 60, thereby minimizing the volume of gas within the
boss 16. This further helps to ensure a good welded,
second seal.

[0025] A sequence of operation of a sealing method
provided in accordance with the present invention is
shown in FIGS. 6-10. FIG. 6 illustrates a pressure con-
tainer 10 and the boss 16 extending from the pressure
container 10 with the passage therethrough to the fill port
opening 14. In FIG. 7, the port plug 26 is inserted into
the passage 20 inthe boss 16. This can be done manually
or automatically. As shown in FIG. 8, the pressure con-
tainer 10 can then be mounted into a fixture or otherwise
connected or coupled to a fitting to fill the pressure tank
with a pressurized gas or liquid 66 (or alternatively evac-
uating fluid from the container 10). The fixture or other
coupling generally includes a tool or mechanism for
torqueing the port plug 26 and advancing the set screw
portion 32 to deform the nose portion 30 of the port plug
26 against the surface of the pressure container 10 ad-
jacent the fill port opening 14, as shown in FIG. 9. This
forms the initial or first seal. This seal can then be tested
to determine whether gas leaks through that seal and
whether the seal is secure. This can be done through the
same coupling used to fill the pressure container 10 or
through a separate mechanism or fixture. If the seal
leaks, or otherwise fails the testing, the port plug 26 can
be removed and replaced or reinstalled.

[0026] AsshowninFIG. 10, the pressure container 10
has been removed from the fixture or coupling and a weld
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plug 60 is installed at the distal end 24 of the passage
20 through the boss 16. The container 10 and seal as-
sembly 12 can then be installed into an orbital welder
and the weld plug 60 is welded to the boss 16 to complete
the second, redundant seal for the container 10.

[0027] Although only one type of weld plug 60 has been
shown so far, additional designs also are contemplated
within the scope of the present invention. FIGS. 11-15
show alternative designs for the weld plug 60 which will
be briefly described in the following paragraphs.

[0028] InFIG. 11 a weld plug 70 is received within the
passage 20 through the boss 16 and is welded in place
from an axial end of the boss 16. In this design, the only
thing holding the weld plug 70 in place is the fit of the
weld plug 70 within the passage 20, preferably a tight fit,
and the weld itself. Alternatively, as shown in FIG. 12,
the weld plug 72 may include a threaded portion 74 for
engaging the threaded portion 22 in the passage 20 to
secure the weld plug 72 in place before it is welded. The
weld plug 72 also includes a means for torqueing the
weld plug 72 into the passage 20, such as by a hexagonal
socket 76. A distal end of the weld plug 72 is again pro-
vided with an axial weld to secure the weld plug 72 in
place. In this design, the weld plug 72 may extend into
the passage 20 a sufficient distance to engage the distal
end 46 of the set screw portion 32 of the port plug 26 and
thus prevent the port plug 26 from loosening due to vi-
bration or handling of the pressure container 10.

[0029] Instead of an axial weld, the weld plug may be
provided with a radial weld, as was the case with the
embodiments previously shown in FIGS. 1 and 10. The
embodiment shown in FIG. 13 is similar to that shown in
FIG. 10, and like FIG. 11 the weld plug 80 is only held in
place by the fit of a proximal portion 82 of the weld plug
80 that extends into the passage 20 through the boss 16.
The weld plug 80 in this case is primarily held in place
by the weld itself. Another embodiment, comparable to
that of FIG. 12, has a threaded portion 84 that extends
into the passage 20 to secure the weld plug 86 in place
until it is welded. In contrast to FIG. 12, however, in this
case the weld plug 86 extends beyond the distal end 24
of the boss 16 and is held in place with a radial weld.
[0030] The weld plug designs shown in FIGS. 12 and
14 included a threaded portion that extended into the
passage 20 through the boss 16. Since the passage 20
is already threaded at its distal end 24 to receive the set
screw portion 32 of the port plug 26 these designs require
no additional machining. An alternative is shown in FIG.
15. In this case, the port plug 90 extends over an outer
surface 92 of the boss 16 and is radially welded to the
outer surface. This design also includes an exterior
thread on the boss 16 that engages an interior threaded
portion 96 on the port plug 90, similar to a screw-cap for
abottle. These threaded portions 94 and 96 may be omit-
ted, however, and the weld plug 90 or cap can be welded
in place without a threaded connection. Other types of
weld plugs for closing the passage through the boss and
sealing the port plug in the passage are contemplated
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within the scope of the present invention. The weld may
be an axial weld, a radial weld, or a combination of the
two, in the form of a weld at an angle, such as between
parts meeting at a 45 degree angle relative to an axis of
the boss 16. Additionally, the welds used to seal the weld
plug to the boss can be made using other methods than
an orbital TIG welder, such as a laser, electron-beam, or
other welding technique.

[0031] Thus the present invention provides a redun-
dant seal for a high pressure gas container 10. First a
port plug 26 seats and then deforms a nose 30 portion
adjacent a surface surrounding a fill port opening 14 to
establish a first seal. The set screw portion 32 both ad-
vances the nose portion 30 against the opening 14 and
holds the deformed nose 30 in place. A weld plug 60 then
caps or covers the port plug 26 and the passage 20
through the boss 16 and is welded in place to provide a
second seal for any gas that might escape past the port
plug 26.

[0032] Inaddition, the presentinvention allows the first
sealing elements, the port plug 26 and particularly the
nose portion 30, to be reworked or replaced if the first
seal is tested and fails the test, before the weld plug 60
is added to form the second seal. An exemplary seal
assembly provided by the invention has been found to
seal over 40,000 psig (about 276,000 kPa) prior to burst.
The resulting seal assembly 12 is robust to mishandling,
the first seal is protected from environmental conditions
and contamination, and the first and second seals can
be formed with inexpensive tools that can be used outside
a factory setting, in the field. For example, in an air-con-
ditioning maintenance and repair situation, as well as for
supplying gas for a missile. Such an exemplary seal as-
sembly is expected to have an approximately 14 year
life, at least, with no more than 200 psig (about 1,400
kPa) leak over that 14 year period.

[0033] In summary, the present invention provides a
redundant sealing system includes a seal assembly 12
for a pressurized container 10, where the container 10
has a fill port opening 14 and a boss 16 extending from
asurface of the container 10. The boss 16 has a passage
20 aligned with the opening 14, and the passage 20 has
a threaded portion 22. The seal assembly 12 includes a
port plug 26 having a nose portion 30 with a surface
shaped to mate with the fill port opening 14 in the con-
tainer 10 and a set screw portion 32 with external threads
for engaging the threaded portion 22 of the passage 20
through the boss 16 to press the nose portion 30 into the
fill port opening 14 to form a first seal. The seal assembly
12 further includes a weld plug 60 sized to close the distal
end of the passage 20 through the boss 16, the weld plug
60 is welded to the boss 16 to form a second seal.

Claims

1. A seal assembly (12) for a pressurized container
(10), the container (10) having a fill port opening (14)
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and a boss (16) extending from a surface of the con-
tainer (10), the boss (16) having a passage (20)
aligned with the opening (14), the passage (20) hav-
ing a threaded portion (22), the seal assembly (12)
comprising a port plug (26) having a nose portion
(30) with a surface shaped to mate with the fill port
opening (14) in the container (10) and a set screw
portion (32) with external threads (40) for engaging
the threaded portion (22) of the passage (20) through
the boss (16) to press the nose portion (30) into the
fill port opening (14) to form a seal, whereby the nose
portion (30) has a cone-like shape with a proximal
end that is smaller than the opening (14) and a distal
end that is larger than the opening (14).

A seal assembly (12) as set forth in claim 1, where
the nose portion (30) is a malleable material.

A seal assembly (12) as set forth in claim 2, where
the nose portion (30) is brass.

A seal assembly (12) as set forth in any of claims 1
to 3, where the set screw portion (32) has a drive
means (50) at a distal end (46) for engaging the set
screw portion (32) and advancing or retracting the
set screw portion (32) in the passage (20) relative to
the boss (16).

A seal assembly (12) as set forth in claim 1, where
the seal is a first seal and further comprising a weld
plug (60; 70; 72; 80; 86) sized to close the distal end
of the passage (20) through the boss (16), the weld
plug (60; 70; 72; 80; 86) being welded to the boss
(16) to form a second seal.

A seal assembly (12) as set forth in any of claims 1
to 5, where the weld is one of an axial weld and a
radial weld or a combination of the two.

A seal assembly (12) as set forth in any of claims 1
to 6, where the boss (16) is generally tubular.

A pressurized container (10), comprising a fill port
opening (14) and a boss (16) extending from a sur-
face of the container (10), the boss (16) having a
passage (20) aligned with the opening (14), the pas-
sage (20) having a threaded portion (22); and a seal
assembly (12) as set forth in any of claims 1 to 6 for
sealing the opening (14) and the passage (20).

A method of charging a container with gas or liquid
and then sealing the container, comprising the fol-
lowing steps:

(a) providing a container having an opening
therein and a boss extending from a surface of
the container adjacent the opening, the boss
having a passage aligned with the opening in

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

the container, the passage being at least par-
tially threaded with internal threads, a port plug
that includes a nose portion for closing the fill
port opening in the container and a set screw
portion with external threads for engaging the
threaded portion of the boss;

(b) inserting the port plug in the passage with
the nose portion closer to the opening than the
set screw portion;

(c) charging the container with a pressurized gas
or liquid via the passage;

(d) torquing the threaded port plug to advance
the portplugin the passage until the nose portion
engages the surface of the container adjacent
the opening to create a first seal;

(e) installing a weld plug into an outer end of the
boss to close the passage through the boss; and
(f) welding the weld plug to the boss to create a
second seal.

A method as set forth in claim 9, where the torquing
step includes deforming the nose portion to mate
with a surface of the container adjacent the opening.

A method as set forth in any of claims 9 or 10, where
the welding step includes forming at least one of a
radial weld or an axial weld or a combination of the
two.

A method as set forth in any of claims 9 to 11, com-
prising the step of testing the integrity of the first seal
before the step of installing the weld plug.

A gas container (10) with a seal assembly according
to claims 1-7, the container (10) having an opening
(14) thereinand a boss (16) extending from a surface
of the container (10) adjacent the opening (14), the
boss (16) having a passage (20) aligned with the
opening (14) in the container (10), the passage (20)
being atleast partially threaded with internal threads;
means (26, 32) for sealing the opening (14) in the
container (10), adjacent the opening (14) at a prox-
imal end of the passage (20) through the boss (16);
and means (60; 70; 72; 80; 86) for sealing the pas-
sage (20) through the boss (16), adjacent a distal
end of the passage (20) through the boss (16).

A container (10) and seal assembly (12) as set forth
in claim 13, where the opening-sealing means (26,
32) includes a port plug (26) having a nose portion
(30) with a surface shaped to mate with the fill port
opening (14) in the container (10) and a set screw
portion (32) with external threads (40) for engaging
the threaded portion (22) of the passage (20) through
the boss (16) to press the nose portion (30) into the
fill port opening (14) to form a seal, and the passage-
sealing means (60; 70; 72; 80; 86) includes a weld
plug (60; 70; 72; 80; 86) sized to close the distal end
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of the passage (20), the weld plug (60; 70; 72; 80;
86) being welded to the boss (16) to form a second
seal.

Patentanspriiche

1.

Versiegelungsaufbau (12) fir einen Druckbehalter
(10), wobei der Behalter (10) eine Fiilleinlassoffnung
(14) und einen runden Vorsprung (16), der sich von
einer Flache des Behélters (10) erstreckt, aufweist,
wobei der runde Vorsprung (16) einen Durchgang
(20) aufweist, der auf die Offnung (14) ausgerichtet
ist, wobei der Durchgang (20) einen Gewindeab-
schnitt (22) aufweist, wobei der Versiegelungsauf-
bau (12) einen Einlassstopfen (26) mit einem Spit-
zenabschnitt (30) mit einer Flache, die so geformt
ist, dass sie zur Fllleinlass6ffnung (14) im Behalter
(10) passt, und mit einem Stellschraubenabschnitt
(32) mit einem AulRengewinde (40) zum Eingriff in
den Gewindeabschnitt (22) des Durchgangs (20)
durch den runden Vorsprung (16) aufweist, um den
Spitzenabschnitt (30) in die Filleinlass6ffnung (14)
zu driicken, um eine Versiegelung zu bilden, wobei
der Spitzenabschnitt (30) eine kegelférmige Form
mit einem proximalen Ende, das kleiner als die Off-
nung (14) ist, und einem distalen Ende, das grofer
als die Offnung (14) ist, aufweist.

Versiegelungsaufbau (12) nach Anspruch 1, wobei
der Spitzenabschnitt (30) ein verformbares Material
ist.

Versiegelungsaufbau (12) nach Anspruch 2, wobei
der Spitzenabschnitt (30) Messing ist.

Versiegelungsaufbau (12) nach einem der Anspri-
che 1 bis 3, wobei der Stellschraubenabschnitt (32)
ein Antriebsmittel (50) an einem distalen Ende (46)
zur Ineingriffnahme des Stellschraubenabschnitts
(32) und Vorantreiben oder Herausziehen des Stell-
schraubenabschnitts (32) in den Durchgang (20) re-
lativ zum runden Vorsprung (16) aufweist.

Versiegelungsaufbau (12) nach Anspruch 1, wobei
die Versiegelung eine erste Versiegelung ist und fer-
ner einen Schweilistopfen (60; 70; 72; 80; 86) auf-
weist, der so bemessen ist, dass er das distale Ende
des Durchgangs (20) durch den runden Vorsprung
(16) verschliel3t, wobei der SchweilRstopfen (60; 70;
72;80; 86) an den runden Vorsprung geschweilfdt ist,
um eine zweite Versiegelung zu bilden.

Versiegelungsaufbau (12) nach einem der Anspri-
che 1 bis 5, wobei die Schweillung eine axiale
Schweillung oder eine radiale Schweilung oder ei-
ne Kombination dieser beiden ist.
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Versiegelungsaufbau (12) nach einem der Anspri-
che 1 bis 6, wobei der runde Vorsprung (16) allge-
mein rohrférmig ist.

Druckbehalter (10), umfassend eine Filleinlassoff-
nung (14) und einen runden Vorsprung (16), der sich
von einer Flache des Behalters (10) erstreckt, wobei
der runde Vorsprung (16) einen Durchgang (20) auf-
weist, der aufdie Offnung (14) ausgerichtet ist, wobei
der Durchgang (20) einen Gewindeabschnitt (22)
aufweist; und einen Versiegelungsaufbau (12) nach
einem der Anspriiche 1 bis 6 zum Versiegeln der
Offnung (14) und des Durchgangs (20) .

Verfahren zum Fiillen eines Behalters mit Gas oder
Flissigkeit und anschlieRenden Versiegeln des Be-
halters, umfassend die folgenden Schritte:

(a) Bereitstellen eines Behalters mit einer Off-
nung in diesem und einem runden Vorsprung,
der sich von einer Flache des Behalters neben
der (")ffnung erstreckt, wobei der runde Vor-
sprung einen Durchgang, der auf die Offnung in
dem Behalter ausgerichtet ist, wobei der Durch-
gang zumindest teilweise mit einem Innenge-
winde versehen ist, einen Einlassstopfen, der
einen Spitzenabschnitt zum SchlieRen der Fil-
leinlasso6ffnung in dem Behalter aufweist, und
einen Stellschraubenabschnitt mit einem Au-
Rengewinde zum Eingriff mit dem Gewindeab-
schnitt des runden Vorsprungs aufweist;

(b) Einfigen des Einlassstopfens in den Durch-
gang, wobei der Spitzenabschnitt ndher an der
Offnung liegt als der Stellschraubenabschnitt;
(c) Fullen des Behalters mit Druckgas oder Flis-
sigkeit Uber den Durchgang;

(d) Drehen des mit einem Gewinde versehenen
Einlassstopfens zum Vortreiben des Einlass-
stopfens in dem Durchgang, bis der Spitzenab-
schnitt mit der Flache des Behalters neben der
Offnung in Eingriff kommt, um eine erste Ver-
siegelung zu bilden;

(e) Anbringen eines Schweiflstopfens in ein au-
Reres Ende des runden Vorsprungs, um den
Durchgang durch den runden Vorsprung zu ver-
schlieen; und

(f) Schweilen des Schweillstopfens an den run-
den Vorsprung, um eine zweite Versiegelung zu
bilden.

10. Verfahren nach Anspruch 9, wobei der Schritt des

1.

Drehens das Verformen des Spitzenabschnitts um-
fasst, damit er zu einer Flache des Behalters neben
der Offnung passt.

Verfahren nach einem der Anspriiche 9 oder 10, wo-
bei der Schritt des Schweilens das Bilden einer ra-
dialen Schweillnaht und/oder einer axialen
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Schweil’naht oder einer Kombination von diesen
beiden umfasst.

Verfahren nach einem der Anspriiche 9 bis 11, um-
fassend den Schritt des Testens der Unversehrtheit
der ersten Versiegelung vor dem Schritt des Anbrin-
gens des Schweil}stopfens.

Gasbehalter (10) mit einem Versiegelungsaufbau
nach den Anspriichen 1 bis 7, wobei der Behalter
(10) eine Offnung (14) in diesem und einen runden
Vorsprung (16) aufweist, der sich von einer Flache
des Behélters (10) neben der Offnung (14) erstreckt,
wobei der runde Vorsprung (16) einen Durchgang
(20), der auf die Offnung (14) in dem Behalter (10)
ausgerichtet ist, wobei der Durchgang (20) zumin-
dest teilweise mit einem Innengewinde versehen ist;
Mittel (26, 32) zum Versiegeln der Offnung (14) in
dem Behalter (10) neben der Offnung (14) an einem
proximalen Ende des Durchgangs (20) durch den
runden Vorsprung (16); und Mittel (60; 70; 72; 80;
86) zum Versiegeln des Durchgangs (20) durch den
runden Vorsprung (16) neben einem distalen Ende
des Durchgangs (20) durch den runden Vorsprung
(16) aufweist.

Behalter (10) und Versiegelungsaufbau (12) nach
Anspruch 13, wobei die Offnungs-Versiegelungsmit-
tel (26, 32) einen Einlassstopfen (26) mit einem Spit-
zenabschnitt (30) mit einer Flache umfassen, die so
geformt ist, dass sie zur Filleinlass6ffnung (14) in
dem Behalter (10) passt, und mit einem Stellschrau-
benabschnitt (32) mit einem AuRengewinde (40) zur
Ineingriffnahme des Gewindeabschnitts (22) des
Durchgangs (20) durch den runden Vorsprung (16),
um den Spitzenabschnitt (30) in die Filleinlassoff-
nung (14) zu driicken, um eine Versiegelung zu bil-
den, und die Durchgangs-Versiegelungsmittel (60;
70; 72; 80; 86) einen Schweil’stopfen (60; 70; 72;
80; 86) umfassen, der so bemessen ist, dass er das
distale Ende des Durchgangs (20) verschliefl3t, wo-
bei der Schweillstopfen (60; 70; 72; 80; 86) an den
runden Vorsprung (16) geschweif3t ist, um eine zwei-
te Versiegelung zu bilden.

Revendications

Ensemble (12) de scellé pour récipient (10) sous
pression, le récipient (10) étant doté d’'une ouverture
(14) d’'orifice de remplissage et d’'un bossage (16)
s’étendant a partir d’'une surface du récipient (10),
le bossage (16) présentant un passage (20) aligné
avecl’'ouverture (14), le passage (20) présentantune
partie filetée (22), 'ensemble (12) de scellé compor-
tant un bouchon (26) d’orifice doté d’une partie (30)
de nez présentant une surface dont la forme lui per-
met de s’accoupler a l'ouverture (14) d’orifice de
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remplissage dans le récipient (10) et d’une partie
(32) de vis de pression présentant des filets exté-
rieurs (40) destinés a interagir avec la partie filetée
(22) du passage (20) traversantle bossage (16) pour
enfoncer la partie (30) de nez dans I'ouverture (14)
d’orifice de remplissage pour former un scellé, la par-
tie (30) de nez présentant une forme conique doté
d’une extrémité proximale qui est plus petite que
I'ouverture (14) et d’'une extrémité distale qui est plus
grande que I'ouverture (14).

Ensemble (12) de scellé selon la revendication 1, la
partie (30) de nez étant en matériau malléable.

Ensemble (12) de scellé selon la revendication 2, la
partie (30) de nez étant en laiton.

Ensemble (12) de scellé selon 'une quelconque des
revendications 1 a 3, la partie (32) de vis de pression
étant dotée d’'un moyen (50) d’entrainement a une
extremité distale (46) pour interagir avec la partie
(32) de vis de pression et faire avancer ou rétracter
la partie (32) de vis de pression dans le passage (20)
par rapport au bossage (16).

Ensemble (12) de scellé selon la revendication 1, le
scellé étant un premier scellé et comportant en outre
un bouchon (60 ; 70 ; 72 ; 80 ; 86) a souder dimen-
sionné pour fermer I'extrémité distale du passage
(20) traversant le bossage (16), le bouchon (60 ; 70 ;
72 ; 80 ; 86) a souder étant soudé au bossage (16)
pour former un deuxiéme scellé.

Ensemble (12) de scellé selon 'une quelconque des
revendications 1 a 5, la soudure étant soit une sou-
dure axiale, soit une soudure radiale, soit une com-
binaison des deux.

Ensemble (12) de scellé selon 'une quelconque des
revendications 1 a 6, le bossage (16) étant généra-
lement tubulaire.

Récipient (10) sous pression, comportant une ouver-
ture (14) d’orifice de remplissage et un bossage (16)
s’étendant a partir d’'une surface du récipient (10),
le bossage (16) présentant un passage (20) aligné
avecl’ouverture (14), le passage (20) présentantune
partie filetée (22) ; et un ensemble (12) de scellé
selon 'une quelconque des revendications 1 a 6 ser-
vant a sceller 'ouverture (14) et le passage (20).

Procédé pour charger un récipient avec du gaz ou
du liquide puis sceller le récipient, comportant les
étapes suivantes :

(a) mettre en place un récipient doté d'une
ouverture dans celui-ci et d’'un bossage s’éten-
dant a partir d’'une surface du récipient adjacen-
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te a 'ouverture, le bossage présentant un pas-
sage aligné avec I'ouverture dans le récipient,
le passage étant au moins partiellement fileté
avec des filets intérieurs, un bouchon d’orifice
qui comprend une partie de nez servant afermer
I'ouverture d’orifice de remplissage dans le ré-
cipient et une partie de vis de pression dotée de
filets extérieurs servant a interagir avec la partie
filetée du bossage ;

(b) insérer le bouchon d’orifice dans le passage,
la partie de nez étant plus proche de I'ouverture
que la partie de vis de pression ;

(c) charger le récipient avec un gaz ou liquide
sous pression via le passage ;

(d) serrer le bouchon fileté d'orifice pour faire
avancer le bouchon d’orifice dans le passage
jusqu’a ce que la partie de nez interagisse avec
la surface du récipient adjacente a I'ouverture
pour créer un premier scellé ;

(e) installer un bouchon a souder dans une ex-
trémité extérieure du bossage pour fermer le
passage a travers le bossage ; et

(f) souder le bouchon a souder au bossage pour
créer un deuxiéme scellé.

Procédé selon la revendication 9, I'étape de serrage
comprenant I'action de déformer la partie de nez
pour s’accoupler avec une surface du récipient ad-
jacente a l'ouverture.

Procédé selon I'une quelconque des revendications
9 et 10, I'étape de soudage comprenant I'action de
former au moins une soudure parmi une soudure
radiale, une soudure axiale et une combinaison des
deux.

Procédé selon I'une quelconque des revendications
9 a 11, comportant I'’étape consistant a tester l'inté-
grité du premier scellé avant I'étape consistant a ins-
taller le bouchon a souder.

Récipient (10) a gaz muni d’'un ensemble de scellé
selon les revendications 1 a 7, le récipient (10) pré-
sentant une ouverture (14) dans celui-ci et un bos-
sage (16) s’étendant a partir d’'une surface du réci-
pient (10) adjacent 'ouverture (14), le bossage (16)
présentant un passage (20) aligné avec I'ouverture
(14) dans le récipient (10), le passage (20) étant au
moins partiellement fileté avec des filets intérieurs ;
des moyens (26, 32) servant a sceller 'ouverture
(14) dans le récipient (10), adjacents a l'ouverture
(14) au niveau d’une extrémité proximale du passa-
ge (20) traversant le bossage (16) ; et des moyens
(60; 70 ; 72 ; 80 ; 86) servant a sceller le passage
(20) traversant le bossage (16), adjacents a une ex-
trémité distale du passage (20) traversant le bossa-
ge (16).
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14. Récipient (10) et ensemble (12) de scellé selon la

revendication 13, les moyens (26, 32) de scellement
de I'ouverture comprenant un bouchon (26) d’orifice
doté d’'une partie (30) de nez présentant une surface
dont la forme lui permet de s’accoupler a I'ouverture
(14) d’orifice de remplissage dans le récipient (10)
et d’une partie (32) de vis de pression dotée de filets
extérieurs (40) servant a interagir avec la partie file-
tée (22) du passage (20) traversant le bossage (16)
pour enfoncer la partie (30) de nez dans I'ouverture
(14) d’orifice de remplissage afin de former un scellé,
et les moyens (60 ; 70 ; 72 ; 80 ; 86) de scellement
de passage comprenant un bouchon (60 ; 70 ; 72 ;
80 ; 86) a souder dimensionné pour fermer I'extré-
mité distale du passage (20), le bouchon (60 ; 70 ;
72 ; 80 ; 86) a souder étant soudé au bossage (16)
pour former un deuxiéme scellé.
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