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ranged to receive the metal gasket (3) internally
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SEAL ASSEMBLY FOR A HAMMER UNION, AND A METAL GASKET AND A RECEIVING
PORTION FOR USE IN SAID SEAL ASSEMBLY

The invention relates to a seal assembly for a hammer union, and a metal gasket and
a pipe comprising a receiving portion for use in said seal assembly. More particularly,
the invention relates to a seal assembly comprising a metal gasket and a pipe com-
prising a receiving portion arranged to receive the metal gasket internally in the re-
ceiving portion.

In its position of application, the metal gasket will be between a sealing surface of the
receiving portion of the pipe and a sealing surface of an end portion of a further pipe.

When so-called hammer unions (also called: wing unions, hammer lugs, Weco unions)
are used as fireproof unions, metal gaskets must be used. Gaskets made entirely or
partly from rubber or a synthetic material are not usable because of their relatively
poor temperature resistance.

Metal gaskets are used in connections in blowout preventers (BOPs) and must resist
both fire and high pressures. The metal gaskets that are used in blowout preventers
today are used under dispensation because they do not satisfy the safety require-
ments that apply.

As is known, metal gaskets are relatively rigid and it is a problem, especially when the
hammer union is mounted vertically, that the gasket falls out of the union before the
opposite union part, the end portion of the further pipe, that is, has been mounted.

Hammer unions are a relatively old product that is available with gaskets in a number
of designs and materials. However, none of the known designs solves the problem in
question.

The invention has for its object to remedy or reduce at least one of the drawbacks of
the prior art.
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The object is achieved, according to the invention, through the features that are speci-
fied in the description below and in the claims that follow.

The invention is defined by the independent claims. The dependent claims define ad-

vantageous embodiments of the invention.

In a first aspect, the invention relates more specifically to a seal assembly for a ham-
mer union, the seal assembly comprising:

- a metal gasket; and

- a pipe comprising a receiving portion arranged to receive the metal gasket internally
in the pipe;

the receiving portion and the metal gasket being formed in such a way that a relative
rotation between the metal gasket and the pipe results in the metal gasket engaging
with the receiving portion, thereby ensuring that the metal gasket is held in the re-
ceiving portion independently of the orientation of the pipe.

By a seal assembly is meant an assembly of several components for use in a hammer
union to make a joint or connection tight between two pipes or union parts. The seal
assembly comprises a metal gasket which will be described in further detail in what
follows. One of the two pipes that are to be connected to each other comprises an end
portion, which, in what follows, will be termed a receiving portion because it is ar-
ranged to receive the metal gasket. The receiving portion may thus be understood to
belong to the pipe that is connected to the metal gasket. The metal gasket and the
receiving portion are formed in such a way that when the metal gasket is inserted into
the receiving portion, rotation of the metal gasket relative to the receiving portion will
result in the metal gasket engaging with the receiving portion and thus becoming
stuck in a releasable way in the receiving portion.

With the metal gasket attached to the receiving portion, the metal gasket will be pre-
vented from falling out of the receiving portion independently of how the pipe and
thereby the receiving portion are moved and turned. The metal gasket thus will not
fall out even if the receiving portion is in a vertical position with the metal gasket fac-
ing downwards. In addition, the metal gasket will keep its orientation relative to the
receiving portion of the pipe even when a further pipe is brought together with the
receiving portion of the pipe and connected to it by means of the hammer union. The

invention therefore provides a reliable and secure seal.

The seal assembly according to the invention thus provides a solution to the above-

mentioned problem.
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In one embodiment, the metal gasket may comprise a flange projecting radially out-
wards. All or parts of the flange, which may also be termed a rim or a bulb because of
its effect, may be the portion of the metal gasket that engages with a portion of the
receiving portion for the attachment of the metal gasket to the pipe.

Further, the flange may be positioned between a first sloping sealing surface and a
second sloping sealing surface of the metal gasket. As there is one sealing surface on
either side of the flange, it will consequently not be the flange itself that is being
sealed against. The flange may thereby be formed in various ways, some possible
ones of which will be described in what follows. The first sloping sealing surface will
seal against a sealing surface internally in the receiving portion of the pipe, and the
second sloping sealing surface will seal against a sealing surface in a further pipe. It is
practical to form the sealing surfaces of the metal gasket to correspond to sealing sur-
faces at the end portions of the two pipes that are to be connected to each other in
the hammer union, but the sealing surfaces do not have to have the same slope. The
function of the metal gasket in the seal assembly, and thereby in the hammer union,
will be described further in what follows.

The flange may have a non-circular shape, which constitutes one possible embodiment
of the metal gasket of the seal assembly. It will be natural to think of a circular shape
of the flange as a pipe is usually circular inside, but since the flange projects outside
the sloping sealing surfaces, which are circular, therefore is sealing over the entire
internal circumference of the pipe, it is not necessary for the flange to be circular. Ra-
ther, it is an advantage for it not to be circular, as a non-circular shape gives the pos-
sibility of forming the flange in such a way that it may complementarily fit a portion of
the receiving portion of the pipe for its attachment therein.

The flange may have an outer circumferential surface comprising a first peripheral
portion and a second peripheral portion. Further, a smallest radius of the first periph-
eral portion may be smaller than a largest radius of the second peripheral portion.
These alternatives are further specifications of the non-circular shape mentioned
above.

In one embodiment, the first peripheral portion may comprise a recess in the flange.
And in another embodiment, the first peripheral portion may comprise three recesses
in the flange. An effect of the recess or recesses in the flange is that they allow the
metal gasket, as it is being inserted into the receiving portion of the pipe, to be moved
past corresponding elements projecting inwards in the pipe from the internal surface
of the pipe, for example knobs, lips or equivalent elements. When the metal gasket is
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rotated relative to the pipe, the recesses will thus be displaced relative to the inward-
projecting elements in the pipe, and thereby the metal gasket may not fall out again.

Instead of, or in addition to, the above-mentioned solution, the second peripheral por-
tion may comprise a protrusion in the flange. It is evident that more, for example
three, protrusions may be provided in the second peripheral portion of the flange.

The flange may be oval, which constitutes a possible embodiment of the metal gasket
of the seal assembly.

In one embodiment, the metal gasket may be completely housed internally in the re-
ceiving portion for the metal gasket to be protected from blows against the receiving

portion. By placing the metal gasket well recessed in the receiving portion, so that no
part of the metal gasket projects from the receiving portion, the metal gasket will not
be damaged either, if, for example, the pipe falls onto the ground.

In one embodiment, the receiving portion of the pipe may comprise a mouth portion
and an inner sloping sealing surface for cooperation with the first sloping sealing sur-
face of the metal gasket. By a mouth portion is meant, here, the portion of the receiv-
ing portion of the pipe that lies the nearest to the opening, the portion in which the
metal gasket is inserted from outside the pipe to the receiving portion of the pipe, that
is. The inner sloping sealing surface of the receiving portion is a sealing surface that is
inside the pipe and that is formed to abut against at least a portion of the first sloping
sealing surface of the metal gasket. The first sloping sealing surface of the metal gas-
ket and the inner sloping sealing surface of the receiving surface do not have to have
the same slope. It may rather be an advantage for the effectiveness of the seal if the
slopes of the sealing surfaces are not the same.

The receiving portion may further comprise a circular recess to receive the flange of
the metal gasket between the mouth portion and the inner sloping sealing surface of
the receiving portion. The circular recess may comprise a recess in the entire internal
circumference of the pipe, that is. The recess has the function of housing the flange of
the metal gasket, independently of the design of the flange, when the metal gasket is
connected to the receiving portion. The metal gasket may preferably move in the re-
cess, have a loose fit, that is, so as to come into tight contact with sealing surfaces on
both sides in the best possible way, when the seal assembly is being connected to an-
other pipe to constitute a connection between two pipes. A loosely attached metal
gasket may thus provide the best seal.

Between the mouth portion and the circular recess, a lip projecting inwards in the re-
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ceiving portion may be provided. It is conceivable that when the groove or recess that
is to house the flange is formed, it will be appropriate to ensure that a thin edge, or
lip, projecting inwards in the pipe, is left between the mouth portion and the circular
recess. Of course, such a lip may also be formed without it being in connection with
the forming of the recess. The lip may function as a stop, or barb, which is arranged

to let the flange of the metal gasket get in to the circular recess, but prevent it from
falling out again. It must be understood that the metal gasket will still be removable, if
that is desirable, but it may not unintendedly move past the inward-projecting lip.

The inward-projecting lip may be formed in such a way that, in at least one position,
the flange of the metal gasket can be moved past the lip. As the metal gasket is in-
serted into the receiving part, it may thus be rotated to the point, or the position, in
which the metal gasket and the lip are of such shapes relative to each other that the
metal gasket may pass. By further rotation, the metal gasket is prevented from falling
out again past the lip. This means that where the flange of the metal gasket is formed
with a recess, for example, the lip will comprise a corresponding protrusion, or vice
versa. If there are more recesses in the flange of the metal gasket, the lip must also

comprise more protrusions.

The receiving portion has an inner diameter and the metal gasket has an inner diame-
ter, wherein the inner diameter of the receiving portion may be the same as the inner
diameter of the metal gasket. The advantage of having a straight bore in the metal
gasket and receiving portion is that turbulence is avoided in the region of the connec-
tion. In those cases in which the inner diameter of the pipe, the inner diameter of the
receiving portion, that is, is different from the inner diameter of the metal gasket, tur-
bulence, and thus a washing-out of metal, may result when fluid is flowing through
the pipe and the connection.

The receiving portion may be one of a male part or a female part. It is the most prac-
tical for the receiving portion to be a female part which first receives the metal gasket
and then receives another pipe, whose end portion is a male part. However, it is also
conceivable that the metal gasket is received in the male part which is then received

in a female part.

The seal assembly may further comprise a second pipe, which is one possible embod-
iment of the seal assembly.

The second pipe may comprise an end portion for cooperation with the receiving por-
tion of the pipe.
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The end portion may comprise an internal sealing surface for cooperation with the
second sloping sealing surface of the metal gasket. When the first sloping sealing sur-
face of the metal gasket is sealing against the inner sealing surface of the receiving
portion and the second sloping sealing surface of the metal gasket is sealing against
the internal sealing surface of the end portion, the union is tight.

The receiving portion may further comprise an outer sloping sealing surface. This out-
er sloping sealing surface is in the mouth portion, usually in the very opening of the
pipe. Further, the end portion may comprise an external sloping sealing surface for
cooperation with the outer sloping sealing surface of the receiving portion.

It is common in a hammer union or other connection between pipes that the two pipe
ends that are to be connected to each other have external end surfaces that are per-
pendicular to the longitudinal axis of the pipes and that abut on each other. If instead,
or in addition, the receiving portion has an outer sloping sealing surface, the connec-
tion will be both stronger and tighter.

In a second aspect, the invention relates to a receiving portion for use in a seal as-
sembly according to a first aspect of the invention.

In a third aspect, the invention relates to a metal gasket for use in a seal assembly
according to a first aspect of the invention.

In a fourth aspect, the invention relates to a hammer union which comprises the seal

assembly according to a first aspect of the invention.
The hammer union may further comprise a hammer nut.

A metal gasket for a hammer union is described as well, the metal gasket, in the posi-
tion of application, being between the sealing surface of the first union part, above
termed the inner sealing surface of the receiving portion, and the sealing surface of a
second union part, above termed the internal sealing surface of the end portion, and
the metal gasket being characterized by being provided with at least one first locking
portion which, on rotation of the metal gasket around its own longitudinal axis, is ar-
ranged to engage with a complementarily fitting second locking portion of one of the

union parts.

An attachment of this kind, resembling a bayonet mount, is simple in use and ensures
that, during the assembly work, the gasket will not unintendedly fall out of the union
part where it is positioned, namely in the receiving portion.
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The first locking portion may consist of a divided bulb, possibly termed a brim or
flange, projecting radially from the outside of the gasket. The bulb may have any
practical shape with a rectangular, trapezoidal or semicircular cross section, for exam-
ple.

The bulb may extend over a sector of the circumference of the metal gasket. Normal-
ly, the bulb is divided to enable it to be moved into the second locking portion which
typically has the form of several grooves or recesses in one of the union parts, the
grooves possibly being distributed around the longitudinal axis.

The external radius of the bulb may be non-uniform. This means that, along the cir-
cumference of the metal gasket, it may vary from the external radius of the metal
gasket to its largest radius. The bulb may thereby have an oval shape.

Hammer unions of this kind are often formed with a female part and a male part. The
first union part may be a female part and the second union part may be a male part.

It is common to arrange the metal gasket in the female part. The metal gasket may
be connected to the first union part.

If desirable, the first locking portion may very well be in the first union part or in the
second union part, and the second locking portion in the metal gasket.

By a metal gasket is meant a gasket that is manufactured from a suitable metal, for
example from bronze, brass, cast iron or steel. Combinations of these and other met-
als may be appropriate in some cases.

Hammer unions with metal gaskets may thereby be fitted just as easily as hammer
unions with gaskets formed from a rubber material or a synthetic material.

In what follows, examples of preferred embodiments are described, which are visual-

ized in the accompanying drawings, in which:

Figure 1 shows an end view of a hammer union arranged with a metal gasket

according to the invention;
Figure 2 shows a section I-I of figure 1;

Figure 3 shows a metal gasket according to the invention in perspective and on a
larger scale;
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Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

Figure 18a

Figure 18b

shows the metal gasket of figure 3 before attachment to a receiving por-
tion in a pipe, only a section of the receiving portion being shown;

shows the metal gasket after attachment to the receiving portion;

shows a metal gasket according to the invention in another embodiment
in perspective;

shows the metal gasket of figure 6 before attachment to the receiving
portion, only a section of the receiving portion being shown;

shows the metal gasket of figure 6 after attachment to the receiving
portion;

shows a metal gasket according to the invention in a further embodi-

ment;

shows the metal gasket of figure 9 before attachment to the receiving
portion, only a section of the receiving portion being shown;

shows the metal gasket of figure 9 after attachment to the receiving
portion;

shows a metal gasket according to the invention in yet another embod-

iment;

shows the metal gasket of figure 12 before attachment to the receiving
portion, only a section of the receiving portion being shown;

shows the metal gasket of figure 12 after attachment to the receiving
portion;

shows an example of a metal gasket with three protrusions in the
flange;

shows an example of a metal gasket with three recesses in the flange;

shows a partially cutaway perspective view of a seal assembly;

shows an end view of a hammer union provided with a seal assembly,

shows the section II-II of figure 18a;
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Figure 19a  shows a perspective view of a pipe with a receiving portion;

Figure 19b  shows an end view of the pipe of figure 19a;

Figure 19¢  shows the section III-III of figure 19b;

Figure 20a  shows a perspective view of a pipe with an end portion;

Figure 20b  shows an end view of the pipe of figure 20a;

Figure 20c  shows the section IV-1V of figure 20b;

Figure 21a  shows a perspective view of a pipe with an end portion;

Figure 21b  shows an end view of the pipe of figure 21a;

Figure 21¢c  shows the section V-V of figure 21b;

Figure 22 shows a side view of a hammer union; and

Figure 23 shows a perspective view of a hammer union.

Like or corresponding elements are indicated by the same reference numeral in the
figures.

Indications of position or orientation, such as upper, lower, over, under, vertical and

horizontal refer to the positions that are shown in the figures.

The figures are meant to illustrate the construction and operation of the invention. A
person skilled in the art will understand that the relative size ratio of the individual
elements may be somewhat distorted. The figures are on different scales. For the sake

of exposition, the reference numerals are not all shown in all the figures.

Reference is first made to figure 1 which shows an end view of a hammer union 1. The
figure shows a hammer nut 8 placed around a union part 6 or a pipe 6, the pipe 6
constituting the second one of two pipes, or union parts, that are joined together by
means of the hammer union 1. In the figure, a sectional plane I-I through the hammer
union 1 is indicated, the sectional plane extending along a longitudinal axis 20 that
coincides with the longitudinal axis of the pipes.

In figure 2, the section I-I of figure 1 is shown. The figure shows that the hammer
union 1 is provided with a seal assembly 2 comprising a metal gasket 3. The hammer

union 1 comprises, as is known per se, a first union part 4, or a pipe 4, a second union
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part 6, or a second pipe 6, and a hammer nut 8. The pipe 4 has an end portion 5, in
which the metal gasket 3 is received. In what follows, said end portion 5 will be
termed a receiving portion 5 in order thus to distinguish it from a second end portion 7
of the second pipe 6.

In one embodiment of the seal assembly 2, the metal gasket 3, in its position of appli-
cation, as is shown in figure 2, is between the first pipe 4 and the second pipe 6. The
metal gasket 3 rests sealingly against an inner sloping sealing surface 52 of the re-
ceiving portion 5 of the first pipe 4 and an internal sloping sealing surface 71 of the
end portion 7 of the second pipe 6.

The metal gasket 3 and the receiving portion 5 are formed in such a way that when
the metal gasket 3 is rotated relative to the receiving portion 5, the metal gasket 3
will engage with, and be attached to, the receiving portion 5 in a releasable manner.
In the exemplary embodiment of figure 2, engagement between the metal gasket 3
and the receiving portion 5 is provided by the metal gasket 3 being provided with a
first locking portion 31, or engagement portion 31, shown here in the form of a flange
31 that fits in a second locking portion 53, or an engagement portion 53 shown here in
the form of a groove 53, or a recess 53 in the receiving portion 5 of the first pipe 4.

In figure 2, it is further shown that the flange 31 of the metal gasket 3 is defined be-
tween a first sloping sealing surface 32 and a second sloping sealing surface 33.

Figure 3 shows an example of a metal gasket 3 for use in the seal assembly 2. The
metal gasket 3 comprises an outer circumferential surface 35 which may practically be
divided into a first peripheral portion 36 and a second peripheral portion 37, wherein it
must be understood that the first peripheral portion 36 may comprise more than one
portion 36, and the second peripheral portion 37 may comprise more than one portion
37. Each peripheral portion 36, 37 has an extent over a sector 18, see figure 4, rela-
tive to the longitudinal axis 20. The metal gasket 3 of figure 3 is provided with recess-
es 38 in its first peripheral portion 36.

When being fitted, the metal gasket 3 may be pushed into the receiving portion 5 as is
shown in figure 4, after which the metal gasket 3 is rotated over an angle 26 into en-
gagement with or attachment to the receiving portion 5 as is shown in figure 5. In the
example shown, the receiving portion 5 is further provided with an inward-projecting
lip 54 which is between the mouth portion 51 (see figure 2) and the recess 53 which is
shown as a circular recess 53 here. The lip 54 is formed in such a way that it corre-
sponds to the flange 31 of the metal gasket 3, so that, in this example, as the metal
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gasket 3 is moved into the receiving portion 5, the recesses 38 of the flange 31 may
pass the lip 54. When the metal gasket 3 is rotated, the lip 54 will thereby function as
a stop or barrier that will prevent the metal gasket 3 from falling out again from the
receiving portion 5 unless the metal gasket 3 is rotated back into exactly the same
position. In figure 5, the flange 31 is in engagement with the receiving portion 5 by
the flange 31 being housed in the circular recess 53, and secured there by means of
the lip 54.

Figure 6 shows the metal gasket 3 in an alternative embodiment in which the flange
31 is divided into several sectors 18, with five recesses 38 in the flange 31. It must be
understood that the inward-projecting lip 54 then has at least two portions corre-
sponding to at least two of the five recesses 38 and then functioning as barbs or barri-
ers when the metal gasket 3 is rotated, in order to prevent the metal gasket from fall-
ing out again, as is shown in figures 7 and 8.

In figure 9, the metal gasket 3 is formed with an oval flange 31, in which the radius
28 of the flange is non-uniform, the first peripheral portion 36 and the second periph-
eral portion 37 have different radii, that is. As shown in figures 10 and 11, the opera-
tion of the metal gasket 3 is the same as that described above, as the shape of the
inward-projecting lip 54 is of such a design that it corresponds to the oval shape of the
flange 31.

The metal gasket 3 in the embodiment shown in figures 12-14 has been given an ori-
enting groove 30 to ensure that the metal gasket 3 is fitted in the desired position. In
the exemplary embodiments described earlier, the same can be achieved, for exam-
ple, by shaping at least one of the recesses 38 and the corresponding portion of the lip
54 differently from the rest.

Figure 15 shows a metal gasket 3 in which the second peripheral portion 37 comprises
protrusions 39. In this example, the metal gasket 3 comprises three protrusions 39. A
metal gasket 3 with protrusions 39 will function in the same way as a metal gasket 3
with recesses 38, as the lip 54 in the receiving portion 5 is formed in such a way that
it will correspond to the metal gasket 3. It must be understood that three protrusions
39 are just an example and that other numbers of protrusions 39 or even protrusions
39 in combination with recesses 38, will be possible embodiments.

Figure 16 shows a metal gasket 3 in a preferred embodiment, with three recesses 38,
two of the recesses 38 being identical and different from the third recess 38.

In figure 17, which is a partially cutaway hammer union 1 with the seal assembly 2, it
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is clear how the seal assembly 2 consisting of the pipe 4 and metal gasket 3 has been
brought together with the second pipe 6 and then fitted with a hammer nut 8. What is
also shown in figure 17, is that the receiving portion 5 has an outer sloping sealing
surface 55 which seals against a corresponding external sloping sealing surface 72 at
the end portion 7 of the second pipe 6. The second sloping sealing surface 33 of the
metal gasket 3 seals against the internal sloping sealing surface 71 of the end portion
7 in addition to, as earlier mentioned, the first sloping sealing surface 32 sealing
against the inner sloping sealing surface 52 (see figures 2 and 18b). In this way, a
dual seal is provided, that is the pipes 4, 6 against the metal gasket and the receiving
portion 5 against the end portion 7.

Figures 18a and 18b show a hammer union 1 which is provided with a seal assembly
2, figure 18a showing an end view of said hammer union 1 in which the section II-II is
indicated. Figure 18b shows the section II-II. Here, the pipe 4 with the receiving por-
tion 5 is shown connected to the metal gasket 3, the end portion 7 of the second pipe
6 and a hammer nut 8. This embodiment of the seal assembly 2 is particularly suitable
because the inner diameter dpipe Of the pipes 4, 6 is the same as the inner diameter
dgasket Of the metal gasket 3. A straight bore through the union 1 is then achieved, so
that turbulence that may result in metal being washed out into the fluid flow through
the pipes 4, 6 is prevented.

Further, figure 18b shows a seal assembly 2 in which the metal gasket 3 is completely
housed internally in the receiving portion 5. In that way, the metal gasket 3 will be
protected from blows against the receiving portion 5.

Figures 19a, 19b and 9c¢ show a pipe 4 with a receiving portion 5 seen in perspective,
in an end view and in the section III-III, respectively. The receiving portion 5 in the
embodiment shown shows the inner sloping sealing surface 52, the circular recess 53,
the inward-projecting lip 54 which is shown here in a design corresponding to that of a
metal gasket, not shown, with three recesses, one of which is different from the two
others, and the outer sloping sealing surface 55.

Figures 20a, 20b and 20c show a pipe 6 with an end portion 7 seen in perspective, in
an end view and in the section IV-1V, respectively. The end portion 7 in the embodi-
ment shown shows the internal sloping sealing surface 71 for sealing against a metal
gasket not shown and the external sloping sealing surface 72 for sealing against a

receiving portion not shown.

Figures 21a, 21b and 21c show another exemplary embodiment of an end portion 7
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seen in perspective, in an end view and in the section V-V, respectively. The end por-
tion 7 is different from the end portion 7 of figures 20a-20c¢ in that it is provided with a
collar 73. The end portion 7 may thus be connected directly to the hammer nut 8 as
shown in figure 18b. The end portion 7 as it is shown, without a collar 73, in figures
20a-20c is used together with an attached segment 74, as is shown in figure 22.

Figure 23 shows the hammer union 1 fully assembled with the hammer nut 8 and the
two pipes 4, 6.

The following items are described as well:

Item 1 A seal assembly 2 for a hammer union 1, the seal assembly 2 comprising:
- a metal gasket 3; and
- a pipe 4 comprising a receiving portion 5 arranged to receive the metal
gasket 3 internally in the pipe 4;
the metal gasket 3 being fully housed internally in the receiving portion 5,
for the metal gasket 3 to be protected from blows against the receiving
portion 5.

Item 2 The seal assembly 2 according to item 1, wherein the receiving portion 5
comprises an inner sloping sealing surface 52 for sealing against the metal
gasket 3.

Item 3 The seal assembly 2 according to any one of items 1-2, wherein the metal
gasket 3 comprises a first sloping sealing surface 32 and a second sloping
sealing surface 33.

Item 4 The seal assembly 2 according to item 3, wherein the first sloping sealing
surface 32 of the metal gasket 3 is arranged to rest against the inner slop-
ing sealing surface 52 of the receiving portion 5.

Item 5 The seal assembly 2 according to any one of the preceding items, wherein
the seal assembly 2 comprises a second pipe 6 with an end portion 7.

Item 6 The seal assembly 2 according to item 5, wherein the end portion 7 of the
second pipe 6 comprises an internal sloping sealing surface 71 for coopera-
tion with the second sloping sealing surface 33 of the metal gasket 3.

Item 7 The seal assembly 2 according to any one of items 1-6, wherein the receiv-
ing portion 5 has an inner diameter dpipe and wherein the metal gasket 3

has an inner diameter dgasket, the inner diameter dpipe of the receiving por-
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Item 8

Item 9

Item 10

14

tion 5 being the same as the inner diameter dgasket Of the metal gasket 3.

A receiving portion 5 for use in a seal assembly 2 according to any one of
the preceding items.

A metal gasket 3 for use in a seal assembly 2 according to any one of
items 1-7.

A hammer union 1 that comprises a seal assembly according to any one of
items 1-7.

Further, these items are described:

Item 11

Item 12

Item 13

Item 14

Item 15

A seal assembly 2 for a hammer union 1, the seal assembly 2 comprising:
- a metal gasket 3; and

- a pipe 4 comprising a receiving portion 5 arranged to receive the metal
gasket 3 internally in the pipe 4;

the receiving portion 5 having an inner diameter dpipe and the metal gasket
3 having an inner diameter dgasket, the inner diameter dpipe of the receiving
portion 5 being the same as the inner diameter dgasket of the metal gasket
3.

The seal assembly 2 according to item 11, the seal assembly 2 further
comprising a second pipe 6.

A receiving portion 5 for use in a seal assembly 2 according to any one of
items 11-12.

A metal gasket 3 for use in a seal assembly 2 according to any one of
items 11-12.

A hammer union 1 comprising a seal assembly 2 according to any one of
items 11-12.

Further, these items are described:

Item 16

A metal gasket 3 for a hammer union 1, the metal gasket 3 being, in the

position of application, between the first sealing surface 52 of a first union
part 4 and the sealing surface 71 of a second union part 6, the metal gas-
ket 3 being provided with at least one first locking portion 31 which, on ro-
tation of the metal gasket 3 about its own longitudinal axis 20, is arranged
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to engage with at least one complementarily fitting second locking portion
53, 54 in one of the union parts 4, 6.

Item 17 The metal gasket 3 in accordance with item 16, wherein the first locking
portion 31 consists of a divided bulb 31 projecting radially from the outside
of the metal gasket 3.

Item 18 The metal gasket 3 in accordance with item 17, wherein the bulb 31 ex-
tends over a sector 18 of the circumference of the metal gasket 3.

Item 19 The metal gasket 3 in accordance with item 17, wherein the external radius
28 of the bulb 31 is non-uniform.

Item 20 The metal gasket 3 in accordance with item 19, wherein the bulb 31 has an
oval shape.

Item 21 The metal gasket 3 in accordance with item 16, wherein the first union part
4 is a female part and the second union part 6 is a male part.

Item 22 The metal gasket 3 in accordance with item 16, wherein the metal gasket 3
is connected to the first union part 4.

Item 23 The metal gasket 3 in accordance with item 16, wherein the first locking
portion 31 is in the first union part 4 or in the second union part 6 and
wherein the second locking portion 53, 54 is in the gasket 3.

It should be noted that all the above-mentioned embodiments illustrate the invention,
but do not limit it, and persons skilled in the art may construct many alternative em-
bodiments without departing from the scope of the dependent claims. In the claims,
reference numerals in brackets shall not be considered to be restrictive. The use of the
verb "to comprise" in its various forms does not exclude the presence of elements or

steps that are not mentioned in the claims. The indefinite article "a" or "an" in front of

an element does not exclude the presence of more such elements.

The fact that some features are specified in dependent claims that are different from
each other does not indicate that a combination of these features cannot be used with
advantage.
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Claims

A seal assembly (2) for a hammer union (1), the seal assembly (2) compris-
ing:

- a metal gasket (3); and

- a pipe (4) comprising a receiving portion (5) arranged to receive the metal
gasket (3) internally in the pipe (4);

the receiving portion (5) and the metal gasket (3) being formed in such a
way that a relative rotation between the metal gasket (3) and the pipe (4)
results in the metal gasket (3) engaging with the receiving portion (5),
thereby ensuring that the metal gasket (3) is held in the receiving portion
(5) independently of the orientation of the pipe (4).

The seal assembly (2) according to claim 1, wherein the metal gasket (3)
comprises a flange (31) projecting radially.

The seal assembly (2) according to claim 2, wherein the flange (31) is pro-
vided between a first sloping sealing surface (32) and a second sloping seal-
ing surface (33).

The seal assembly (2) according to claim 2 or 3, wherein the flange (31) has

a non-circular shape.

The seal assembly (2) according to any one of claim 2-4, wherein the flange
(31) has an outer circumferential surface (35) that comprises a first periph-
eral portion (36) and a second peripheral portion (37).

The seal assembly (2) according to claim 5, wherein a smallest radius of the
first peripheral portion (36) is smaller than a largest radius of the second pe-
ripheral portion (37).

The seal assembly (2) according to claim 5 or 6, wherein the first peripheral
portion (36) comprises a recess (38) in the flange (31).

The seal assembly (2) according to claim 7, wherein the first peripheral por-
tion (36) comprises three recesses (38) in the flange (31).

The seal assembly (2) according to any one of claim 5-8, wherein the second
peripheral portion (37) comprises a protrusion (39) in the flange (31).



10

15

20

25

30

WO 2015/088356 PCT/NO2014/050230

10.

11.

12,

13.

14,

15,

16.

17.

18.

19,

17

The seal assembly (2) according to claim 9, wherein the second peripheral
portion (37) comprises three protrusions (39) in the flange (31).

The seal assembly (2) according to any one of claims 2-10, wherein the
flange (31) is oval.

The seal assembly (2) according to any one of the preceding claims, wherein
the metal gasket (3) is fully housed internally in the receiving portion (5),
for the metal gasket (3) to be protected from blows against the receiving
portion (5).

The seal assembly (2) according to any one of the preceding claims, wherein
the receiving portion (5) of the pipe (4) comprises a mouth portion (51) and
an inner sloping sealing surface (52) for cooperation with the first sloping
sealing surface (32) of the metal gasket (3).

The seal assembly (2) according to claim 13, wherein the receiving portion
(5) further comprises a circular recess (53) for receiving the flange (31) of
the metal gasket (3) between the mouth portion (51) and the inner sloping
sealing surface (52) of the receiving portion (5).

The seal assembly (2) according to claim 14, wherein a lip (54) projecting
inwards in the receiving portion is provided between the mouth portion (51)
and the circular recess (53).

The seal assembly (2) according to claim 15, wherein the inward-projecting
lip (54) is of such a shape that the flange (31) of the metal gasket (3) may,
in at least one position, be moved past the lip (54).

The seal assembly (2) according to any one of the preceding claims, wherein
the receiving portion (5) has an inner diameter (dpipe) and wherein the metal
gasket (3) has an inner diameter (dgasket), the inner diameter (dpipe) of the
receiving portion (5) being the same as the inner diameter (dgasket) of the
metal gasket (3).

The seal assembly (2) according to any one of the preceding claims, wherein
the receiving portion (5) is one of a male part or a female part.

The seal assembly (2) according to any one of the preceding claims, wherein
the seal assembly (2) further comprises a second pipe (6).
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20.

21,

22.

23.

24,

25.

26.

27.

18

The seal assembly (2) according to claim 19, wherein the second pipe (6)
comprises an end portion (7) for cooperation with the receiving portion (5)
of the pipe (4).

The seal assembly (2) according to claim 20, wherein the end portion (7)
comprises an internal sloping sealing surface (71) for cooperation with the
second sloping sealing surface (33) of the metal gasket (3).

The seal assembly (2) according to any one of the preceding claims, wherein
the receiving portion (5) further comprises an outer sloping sealing surface
(55).

The seal assembly (2) according to any one of claims 20-22, wherein the
end portion (7) further comprises an external sloping sealing surface (72)
for cooperation with the outer sloping sealing surface (55) of the receiving
portion (5).

A receiving portion (5) for use in a seal assembly (2) according to any one of
the preceding claims.

A metal gasket (3) for use in a seal assembly (2) according to any one of
claims 1-23.

A hammer union (1) comprising the seal assembly (2) according to any one
of claims 1-23.

The hammer union (1) according to claim 26, wherein the hammer union (1)

further comprises a hammer nut (8).
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