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surface to Wdbeyabeebiadyd with one or nore grooves, recesses or the like
and/or to be provided with supplenentary regul ati ng nenbers.

The mvention also relates to a ball segment valve arrangement consisting of a valve body
which has the shape of a spherical segment intended to bear with its spherical surface against
an annular seat in a valve housing, together with means of rotating the valve body about an
axis of rotation which intersects the centre of the sphere of which the spherical surface
constitutes a segment.

STATE OF THE ART

Ball segment valves are used as shut-off valves but in particular for regulating the flow in
pipes in actions in industrial procedures. The regulation takes place by rotating the ball
segment shaped valve body about the axis of rotation and setting the valve body in various
regulating positions between 0 and 90°, usually in rotational positions between 0 and 60°,
from the entirely closed position. In order to improve the regulating characteristics of the
valve, it is usual for the spherical surface to be provided with one or more grooves, recesses
or the like and/or to be provided with supplementary regulating members.
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2 Figures 1 and 2 in the attached drawi ng figures show a known arrangenent
according to the state of the art and Figure 3 shows a known ball segnent
val ve which contains an arrangenent according to Figs 1 and 2, where Fig. 2
shows the arrangenent in a view al ong [1-11 in Fig. 1. The arrangenent 1 is
manuf act ured by machining of a single?casting and consists of a rotating
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guestion prsg}igﬁa%ﬁgy_s It does not energe entirely clearly fromthe patent

specification whether the val ve body, the valve spindle, an annul ar bearing

pin on the opposite side ofthe rotating spindle and the '
US 3,722,545 describes a ball segment valve, in which the valve housing is formed in one

piece, the valve body with associated rotating spindle and journal mounting being designed to
be introduced into the valve housing from the side of the rotating spindle and the adjusting
device. For this, a very large hole is arranged on said side of the valve housing, which is a
disadvantage. Among other things, such a large hole prevents so-called clamping execution of
the valve housing. This is because such execution requires it to be possible for bolts to extend
between consecutive pipelines, past the valve housing. A hole of the size in question prevents
this. It does not emerge entirely clearly from the patent specification whether the valve body,
the valve spindle, an annular bearing pin on the opposite side of the rotating spindle and the
connecting legs to the valve body are made in one or more pieces or as two or more parts. In
both cases, and in particular if all parts are formed in one piece, the same difficulties are
experienced in machine cutting as in the case of the arrangement described above. In the latter
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| east cert aidisadvantagésofgesknown art. More specifically, the invention aims to provide a ball
segment valve and an arrangement which satisfy the following conditions:
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- principally, it is to be possible to manufacture the entire valve housing in one piece,

- it is to be possible to use the invention for both flanged valve housings, for valve

housings which are clamped between flanges on consecutive pipeline sections, and for valve

housings intended to be connected to consecutive pipeline sections by welded joints or in

another manner, _

- it is to be possible to manufacture the rotating spindle on the journal bar from a

continuous workpiece, ]

- the invention is to afford possibilities of standardization of components included in the

integrated valve within at least certain size rénges,

- it is to be possible to manufacture the valve body, including its spherical surface, with
" high precision and in a rational manuer in automatically operating machine tools and

- it is to be possible to combine the various parts of the valve easily and with high

precision to form an integrated unit.

It is possible to achieve these and other aims and advantages of the invention in that it is
characterized by what is indicated in the patent claims below. Further characteristics and



- it is to be possible to manufacture the valve body, including its
spherical siirface, vith high precision and in a rational manner in

automatically operating machine tools and - it is to be possible to
conbi ne the various parts of the valve easily and with high precision to
forman integrated unit. 3a According to the invention there is provided
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i ntroduced t hrough 3%l e into its intended operating position in the
val ve housing and be fixed in this position by subsequent assenbly of the
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between flanges 17, 18 on consecutive pipeline sections 21, 22 with the aid of screws 19 with

seals arranged between the ends of the pipe sections and the end walls of the valve housing

23. The main parts of the valve 20 consist of said valve housing 23 and a valve housing cover

24, a unit 25 which in this text is called a rotating unit and a valve body 26 with a spherical

sealing surface 27, together with a valve seat ring 28, a spring washer 29 and a covering

washer 30.

The valve housing 23 is cast in one piece with an inlet opening 33 which is connected to one
pipe section 21 and an outlet opening 34 which faces the other pipe section 22. Between the
openings, a flow duct 32 extends through the valve housing. On one side of the valve housing
23, there is a projecting neck 35 with a through-hole 40 for a rotating spindle 41 on the
rotating unit 25. The neck 35 ends in a shoulder 36 on which an adjusting device (not shown)
for rotating the rotating unit 25 is mounted. In a conventional manner, there are also packings
37, a gland 38 and also stud bolts 39 and nuts for tightening the gland 38 in the neck 35,



‘- the val ve body i's mounted on said yoke on the side of the yoke which
faces away fromthe axis of rotation. Further preferred features of the
invention may be found in the appended clains. Further characteristics and
4 aspects of the invention emerge fromthe follow ng detailed description
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27, together with a valve seat ring 28, a spring washer 29 and a covering
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33 whi ch i sTheontating spindled bhas ipitpentercend a &ayveay inm gonygntional wannss By whi ch

faces the ohhfl RinBReRBEtd BB rétatingRBMWRAN ahd\Rith this to the entire rotating unit 25 from
the adjusting device (not shown). In the transition between the rotating spindle 41 and the leg
46, there is a first annular flange part 55 with a greater diameter than the main part of the
rotating spindle 41 and, in the transition between the other leg 47 and the journal bar 43, there
is a second similar annular flange part 56. In the valve housing wall and the valve housing
cover 24, there are corresponding annular recesses 57 and 58 respectively. Between the plane
surfaces on the flange parts 55, 56 and annular bottom surfaces in the recesses 57 and 58
respectively, there is a certain play which is filled by one or more shims, that is to say very thin
wahsers 59, 60, which are selected of such a thickness that the play is filled out and so that
the central hole 50 can be centred with very high accuracy relative to the axial centre line 60
of the valve seat 28, that is to say so that the centre line of the hole 50 comes to conicide with
very high accuracy with the centre line 60, when the valve unit 25 has been rotated to the
sealing position, Fig. 4. This will also be explained below in the description of how the valve
is assembled.

The cover 24 consists of a rectangular plate 63 which covers a rectangular hole 64 in the
valve housing wall, which is opposite the through-hole 40 for the rotating spindle 41. The
rectangular hole 64 extends in the axial direction of the valve housing 23 and has a width
which only slightly exceeds the greatest width of the rotating unit 25, more specifically only
slightly exceeds the width of the yoke 45, and a length which only slightly exceeds the
maximum extent of the rotating unit 25 in a plane at right angles to the plane side 48 of the
yoke 45, coinciding with the centre line 49, On the plate 63, there is a bearing housing 65



openings, a flow duct 32 extends through the val ve housing. On one side
of t he val ve housing 23, there is a projecting neck 35 wth a through-hole
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The parts described are assembled to form an integrated operational valve 20 in the following
maunner. First, the rotating unit 25 is introduced iuto the valve housing 23 through the hole 64
with one or more shims 59 slipped over the rotating spindle 41 which is introduced into the
through-hole 40. One or more shims 60 are slipped in a corresponding manner over the
journal bar 43, after which the cover 24 is screwed tight over the hole 64, with the journal bar
43 supported in the bearing housing 65. On the opposite side, the packings 37 are slipped
over the rotating spindle 41 as is the gland 38 which is screwed tight. Subsequently, the valve
body 26 is introduced through the inlet opening 33 of the valve and the centring pin 73 is
introduced into the central hole 50 in the yoke 45 on the rotating unit 41. The valve body 26
is screwed tight on the yoke 45 with the aid of the screws 52 in the direction from the outlet
opening 34 of the valve housing, so that the plane rear side 71 of the valve body 26 is pressed
against the plane front side 48 of the yoke 45. Subsequently, the seat ring 28 is placed in its
valve seat ring groove 75. The spring washer 29 is placed over the valve seat ring 28 and the



is assenbl ed. The cover 24 consists of a rectangular plate 63 which covers
a rectangular hole 64 in the valve housing wall, which is opposite the

t hrough-hole 40 for the rotating spindle 41. The rectangul ar hol e 64
extends in the axial direction of the valve housing 23 and has a width
which only slightly exceeds the greatest width ofthe rotating unit 25, nore
specifically only slightly exceeds the/ wi dth of the yoke 45, and a | ength
which only slightly exceeds the maxi nrum extent ofthe rotating unit 25 in a
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rear side 71SHPHRn¢ | a] centring pin 73 extends backwards at right angles
to the plane ofthe rear side 71. The pin 73 is cylindrical and has a
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different sizes, including different radii of the spherical sealing surface 27, within a certain size
range which means certain standardization in manufacture and stock-keeping is possible. The
cover 24 also can be used as a standardized component for different embodiments of valve
housing and/or within a certain size range. This is illustrated by the exemplary embodiment
which is shown in Fig. 7, in which a cover 24 of the same design as in the preceding
embodiment is used to close a hole 64' in a valve housing 23' of a completely design, namely a
so-called flanged embodiment. The hole 64' and the cover 24 are in this case tumed through
180° compared with the embodiment according to Fig. 4 and Fig. 5, the rotating unit 25 being
introduced through the hole 64’ rotated through 180° about the axis of rotation 49, to be
rotated forwards through 180°, on assembly of the valve body 26, to the position shown in
Fig. 7. The flow duct 32 is in this case considerably longer than in the clamping embodiment.
In other respects, with regard to the various components in the valve and their asserably, refer
to the description of the preceding embodiment.



with one or nore shins 59 slipped over the rotating spindle 41 which is

i ntroduced into the through-hole 40. One or nore shins 60 are slipped in a
correspondi ng manner over the journal bar 43, after which the cover 24 is
screwed tight over the hole 64, with the journal bar 43 supported in the
beari ng housing 65. On the opposite side, the packings 37 are slipped over
the rotating spindle 41 as is the gland, 38 which is screwed tight.
Subsequently, the valve body 26 is introduced through the inlet opening 33
of t he val ve MQDIFEAZEONSI ng pin 73 is introduced into the central hole 50
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ring 28. Wen the rotating unit 25 and the val ve body 26 adopt the position
which is shown in Fig. 4, the spherical sealing surface 27 bears sealingly
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of t he spherical sealing surface 27, within a certain size

-n




range whi ch neans certain standardi zation in manufacture and stock-keeping
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form together with the bow a contmuous rotating unit {25),

- the joumal bar of the rotating unit is mounted in a cover (24) which constitutes a part
of said opposite side of the valve housing, which cover covers a hole (64) in said opposite
side, which hole is so large that the rotating unit can be introduced through the hole into its
mtended operating position in the valve housing and be fixed in this position by subsequent
assembly of the cover over said hole with the journal bar extending into said cover,

- the bow comprises a pair of legs (46, 47), connected to the rotating spindle and to the
Jjournal bar respectively, together with a yoke (45) which connects said legs at a distance from
the axis of rotation (49, 49°), and ’

- the valve body is mounted on said yoke on the side of the yoke which faces away
from the axis of rotation (49, 49").

2. Ball segment valve according to Claim 1, characterized in that the hole (64) m said
opposite side of the valve housing is not sufficiently large that it is possible for the rotating
unit with the valve body mounted on the yoke to be introduced into the operating position in
the valve housing through said hole, but in that the valve body can be introduced into the
valve housing through at least one of said inlet and outlet openings, and in that it is mounted
on the yoke in the valve housing,



3. Ball segnent valve according to Claim2, characterized in that the valve
body and the yoke are provided with interacting centrin
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7. Ball segment valve according to any one of Claims 1-6, characterized in that the valve
body and the rotating unit are interconnected by fastening elements (52), preferably screws,
which extend through holes (51) in the yoke (45).

8. Ball segment valve arrangement consisting of a valve body which has the shape of a
spherical segment intended to bear with its spherical surface against an annular seat (28) ina
valve Ifousing (23), together with means of rotating the valve body about an axis of rotation
(49, 49') which intersects the centre (76) of the sphere of which the spherical surface (27)
constitutes a segment, characterized in that said means consist of a rotating spindle (41), a
journal bar (43) which is coaxial with the rotating spindle, and a bow (42) which connects the
rotating spindle to the journal bar to form an integrated rotating unit (25), and in that the ball
segment-shaped valve body consists of or constitutes a part of a separate element fastened on
the bow by means of elements (52) for fastening to the rear side (71) of the valve body, that is
to say the side of the valve body which is opposite the spherical side and faces the bow.
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el enent fastened on the bow by” nmeans of elenents (52) for fastening to the
rear side (71) ofthe valve body, that is to say the side of the valve body
which is opposite the spherical side and faces the bow. This Sheet Has Been
aced 11 IN-1 9. Arrangenent according to Claim8, characterized in that
t he bow consists of a pair of |egs (46, 47) which are connected to the
rotating spindle (41) and the journal bar (43) respectively, and a yoke
(45) which extends between the legs at a distance fromthe axis of rotation
(49, 49'). 10. Arrangenent according to Caim9, characterized in that the
val ve body and the yoke are provided with interacting centring nenbers (73,
50) which determ ne the positioning of the valve body centrally on the
yoke.
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