(12) (19) (CA) Brevet-Patent

OPIC CIPO
OFFICE DE LA PROPRIETE B AN CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA “:\ PrROPERTY OFFICE (11) (21) (C) 2,045,133

86) 1990/01/12

| 87y 1990/07/17
(72) Horvel, Knut V., NO 45) 2000/04/04

(73) DEN NORSKE STATS OLJESELSKAP A.S., NO

(51) Int.C1.> F16K 5/06

30) 1989/01/16 (890178) NO

34) ROBINET A BOISSEAU SPHERIQUE ET ACTIONNEUR POUR
ROBINETS ET ELEMENTS ANALOGUES

54) BALL VALVE
9 8

12 )

\ iy
7 g

| 7
&
3~ |
33 =
322 2
28
£ - 76
68A | 7
86A
1 | 74
73 75 69

7l " Lol

6B 8B 79 80
83
| 8|
82

(57) The invention relates to a ball valve of the type comprising a ball member provided with two axially displaceable
sleeves adapted to be displaced outwards to sealing engagement against seats provided in the surrounding valve
housing 1n the open position of the valve, so as to form a flow passage through the valve, and which comprises a hollow
drive axle for the rotary movement of the ball member between the open and a closed position, and a drive spindle
through the hollow drive axle adapted to bringing about the axial displacement movement of the sleeves. On the drive
spindle and for rotation together with 1t there are provided two preterably disc-shaped, first cam members on either
side of the sleeves, and the sleeves are provided with corresponding and cooperating second cam members for the axial
displacement by rotation of the drive spindle 1n relation to the ball member. The ball valve has particularly interesting
uses 1n the o1l related industry and on o1l rigs or the like.
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ABSTRACT

The invention relates to a ball valve of the type
comprising a ball member provided with two axially
displaceable sleeves adapted to be displaced outwards tTO
sealing engagement against seats provided in the surrounding
valve housing in the open position of the valve, so as to
form a flow passage through the valve, and which comprises a
hollow drive axle for the rotary movement of the ball member
between the open and a closed position, and a drive spindle
through the hollow drive axle adapted to bringing about the
axial displacement movement of the sleeves. On the drive
spindle and for rotation together with it there are provided
two preferably disc-shaped, first cam members on either side
of the sleeves, and the sleeves are provided with
corresponding and cooperating second cam members for the
axial displacement by rotation of the drive spindle 1in
relation to the ball member. The ball valve has particularly
interesting uses in the o0il related 1industry and on oil rigs

or the like.
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Ball Valve

In the Norwegian patent application, publication No.

159,553 there is described a ball valve with an associated

actuator in particular intended for use in pipeline systems

carrying gas and/or oil at large sea depths.

The known ball valve has a ball member provided with two
axlally displaceable sleeves which in the open position of
the valve are adapted to be displaced outwards for tightly

engaging seats provided in the surrounding valve housing, so

as to form a flow passage through the valve. This further
comprises a hollow drive axle for the rotary movement of the
ball member between its open and closed positions, and a
drive spindle through the hollow drive axle adapted to bring
about the axial displacement of the sleeves.

The ball member in the known valve is divided into two

ball parts being dismountably joined to each other. For
operating the valve between open and closed position the
published patent application describes a hydraulic solution

and a mechanlical solution respectively, the latter being

based on a relatively complicated arrangement of gears and

toothed racks.

The present invention is directed to a further
development of the above known ball valve, particularly
aiming at a simplified design which can be attractive in
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smaller valves than those being in the first place of
interest in the above published application. Thus, the

present invention may be of more interest in installations

above water than 1n underwater installations. Nor are there
any requirements 1n connection with the present invention
that the ball member of the valve shall be divided in two
parts for easy dismounting, as in the previously known design
referred to above.
In short, the ball valve of this invention provides a
10 particularly simple and advantageous mechanism for bringing

about the displacement movement of the sleeves in the ball

member.

Accordingly, the present invention relates to a ball

valve comprising a valve housing having seats, a ball member

surrounded by the wvalve housing and having a pair of axially
displaceable sleeves, which are adapted to be axially
displaced outwardly from the ball valve and into tight
eﬁgagement with the seats when the ball valve is in an open
position, thereby forming a flow passage through the ball

20 valve, and a hollow drive axle for moving the ball member in
a rotary manner between the open position and a closed

position of the ball valve. The ball valve also includes a

rotatable drive spindle passing through the hollow drive axle
and being adapted to axially displace the sleeves, and first
substantially disc-shaped cam members disposed on the drive

- D -
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spindle adjacent to at least one side of each of the sleeves,
such that the first cam members rotate with the drive
spindle. The sleeves each include second cam members each of

which cooperate with a corresponding one of the first cam

members such that the sleeves are axially displaced relative
to the ball member when the drive spindle rotates.

The structures described here are able to provide
valuable contributions to simplifying valve systems for
example 1n oil related industry, on oil rigs and the like.

10 At the same time as the relatively simple st:uctures lead to
cost savings, they also contribute to a higher level of
securlity at oil installations both on shore and off shore.

A particular advantage of the structures described here,
consists therein that the opening and closing of the ball
valve can take place by means of only a simple rotary
movement of an input axle, for example provided for by
operating a hand wheel.

In the following description the invention shall be
explained more closely with reference to an exemplary

20 embodiment shown in the drawings, in which:
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Fig. 1 SNOWS an axial secticn ¢f a ball valve with an
| dctuator, based on designs according to the
invention, whereby the valve is shown in its open
positicn,
Fig. 2 shows a similar section as in Fig. 1, but with the
valve in its closed position,
Fig. 3 shows a section along the axis of the flow passage

-y

and normally to the sec=icn accorcding to Fig. 1,
l.e. at a right angle to the rotaticnal axis of
the ball member and with the valve in its cren
rosition, '

Flg. 4A scmewhat enlarged and in a secticnal view as in
Fig. 1, shows the actuator for +he valve,

Fig. 4B shows the actuator cf Fig. 4A seen frcm above and
in part,

Flgs. 4C and 4D schematically show cooperating cam means fcr
movement of two sleeves being incorperated into
the ball member in the valve aCcoraing to
Figs. 1-3,

Fl1gs. 35A and IB show the actuator from above anc in partial
Cross section respectively, corresponding to the cpen
positicn of the wvalve,

Figs. 6A and 6B in a way correspencing to Figs. 3A and 3SR,
snpow the actuator in a situation cocrresponding to
cpen valve positiocn, but with the sleeves ret>ac-ad
intc the ball member frcm their seats in the valve
housing,

Figs. 7A and 7B in a corresponding manner show a situation
in which rotation of the ball member £rom open to
clcocsed position has just been lnitiated, and

Figs. 8A and 8B in a corresponding manner show the actuatcer
ln a situation corresponding to completely closed

valve.
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The ball valve in Figs. 1-3 has a valve nousing 76
wnich by means of flanges, as Zor example shown at 80, can
Le connected intc a pipeline system. A ball member in the
valve housing has twec main parts 83 and 85 which can bpe
Jeined in a similar way as th ccrresponding main parts of
the ball member in the valve described in the Norwegian
patent applicaticn publication referred to above. As wlll
be seen 1n rarticular from Figs. 2 and 3 the urper ball par=
82 1s provided with dovetail grocves %6 for cogoperaticn with
complementary portions of the lower ball part 83. In
assoclation with the latter pcrtions theres are shown bores
90 for giving access to bol+s o1 serving to attach a bearing
support 81 fcr the lower ball par=, to the valve nousing 796.

The lower end cf a drive spindie 69 is joeurnalled bv
means of a ring 82 in a disc 92 and fixed DV means c¢f nuts
Q3.

AT the upper side cf the ball member there is provided
& bearing 87 with a spacing ring 86 within the upper ball
part 82 which 1is extended upwards in the form of a drive

=

axle into the actuator which is mounted on top ¢cf the wvalve
_tself, i.e. on a strong cover 28 which is belted to an
upper flange of the valve housing 76. The drive axle 22 1S
journalled in the cover 28.

In the clilosed position cf the valve as shown in 3. 2,
d sphaerical sealing plate or surface 97 on e@lther side cf
the ball part 85 fcrms a seal against a valve seat 79 at
elther side of the valve housing.

In Flg. 1 two displaceable sleeves 66A and 668 ares
shown in their fullv cutward BCsitlions (the upper halves of
the sleeves) and in their retrac—ed position (the lower
halves of the sleeves), respectively. These sleesves slide
outwardly on a carrier member 74 which constitutes an inner
part of the ball member and has a stem 75 for extending the
drive spindle 69 thrcugh the flcw prassage of the wvalve. As
seen 1n particular in Fig. 3, this stem 75 nas a stream-

lined shape in order to have the least Prossible influence on
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the through-Ilow when the valve is cren. Besides, Fig. 3

(]

also shows the sleeves 66A and €63 in their fullv outward
pecsitions with sealing as shown at 84 against a seat 88 in
the valve housing 76. Whereas the complete flow passage is
denoted /3 1in Figs. 1 and 3, one half of the flow cross
sectlonal area at the level ¢f the stem 75 is denocted 73A in
Fi

1§

2

The ball valve as described thus far broadly ccrresponds
to the one shown 1n the patent arrlication publicaticn
menticned above, except for the passage of the drive spindle
65 downwards towards the bottom of the valve housing 76.

The particular structure Zor obtaining the displacement
movement cf the sleeves 66A and 668 by transferming the
rotary movement or the drive spindle intoc the translatcory
movement of the sleeves shall ncw be described more clcsel-.
Cn the drive spilndle 69 there are mcunted two disc shared cam
memoers 1n the form of socallec link discs 68A and 68, lvinc
cne at each side cf the sleeves, i.e. above respectively
underneath these. As shown mcre clearly in Figs. 4C and 4D

)

these discs 68A and 68B are provided with grooves for

(

cooperation with pins 67A and 67B respectively, as shown at

e oA in

(D
<

the top and at the bottcom, respectively, of the sle
Flg. 1. These pins are adaptec tc slide in the grocves
during rotation of the discs 68A and 68B, these grcoves
extending at varving radial distance from the axis of the
spindle 69 and thereby providing for displacement cof the
sleeves outwardly or inwardly in relation tec the axis,
dependling upon the direction cof rotation.

The link disc 68A 1n Fig. 4C has two curved grooves 70A
anc /0B which extend at an increasing distance from the
drive spindle 6°9. More particularly these grooves are in
the form of arcs o©of a circle having the centre located
outside the axis of the drive spindle 69, namely at 72 as
lllustrated with respect to the groove 70A. In the rotary
poslition shown in Fig. 4C the sleeves 66A and 66B are

displaced to a maximum cutwards, which means that the pin




WO 90/08277 PCT/NO90/00008

: 2045133

elements 67A and 67Y are lccated in =he CUtermost por<ion of

(

the grooves 70A and 70B. In this position the centre of
curvature /2 lies on a line Ccinciding with the axial plane
tnrough the sleeves €66A and 662, which invelves the substantia.
acvantage that the forces aCtling axially on these slieeves
.are not able to excert any mcment which could rcoctate the
disc 68A from the position shown n Flg. 4cC.

when the actuator Lotates tThe crive spindle 8% ccunter-
clockwise in Figs. 4C and'4C§"the grcoves 70A and 70B wil’
result 1n a retracting movemen:t of =he sleeves, so that
these will end up in approximately ccmpletely rerrac=ad
position as sheown in Fig. 4D, wiz=h <=he pPin elements in <he
innermost porzwion of the greooves. It will be understocd
that the extent cf the displacement: movement ccrrespends oo
tne difference in racdial distance <~-m tne axXis of the érive
srindle to the effective path o the Pln element in the
grooves concerned, l.e. to a (curved) center _ilne cf the
grcove. As shown particularly in Flg. 4D the pin 67A cn +tra

sleeve 66A can be provided with a slide piece 71 naving ©wo
cylindrical surfaces corresponding to the inner and outaer
wall surfaces respectlvely of the groove 70A.

From the above it also appears that the TWC grooves 70A
and /0B in the link discs, for example in disc 68A, have zar
angular spacing of 180° wi*h IE€SPecT to each cother about +he
axls of the drive spindle 69. The effective rotatiocnal
ang.le which the grooves provids far Wlth respect to the
sliding movements of the Pln elements therein, preferably
lle within a range frem 70° +- 800, with 75° as a most
prezerred angle. This chcice of angular range is related +=c
the total angular movement which acvantageously can be
utilized for the complete valve creration from open to
closed position and vice verss. This total angular range in
practice can mos<t sultably be about 180°. Of this total
angular range 90° Wwill be used for rotating the actual ball
member between its open and closed positions. To a certas

degree these angular relationships are connected to the

sses s s mes we s e e e e m e Pan— A gl Bl P
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design cf the actuator which shall move the valve between
the varlcous sequences, including the displacement movement
of the sleeves described. The angular range referred +o
here for the grooves in the link discs, in Fig. 4D 1is
indicated at 61.

This arrangement of cooperating cam members as particu-
larly explained with reference to Figs. 4C and 4D, 1s simple

and reliable since each sleeve will have a balanced forecs

ln relaticn tc the ball member when this has a fixed
lccatlion in the positicn correspending to open valve. The
cam arrangement gives a pure translatorv movement of the
sleeves, so that normally there will not be Nnecessary to
rrevide speclfic means for securincg that these are not
rotated 4during the displacement.

Reference 1s again made to Fig. 1 in whiech a STop
member wlth double-sided action is attached at the upper

portion c¢f the upper ball part 85. This STCP mempber has the

stops adapted to cooperate with a staticnarv Stcp element 77
internally in the housing 76. ™his arrangement oI sStops

positlons corresponding to closed valve and cpen valve. In
the latter position it is of much importance +hzr +
1ls accurately determined, because =he sleeves &4 0
displacement outwards must engace their seats 88 (Fig. 3) as
exactly as possible.

The basic parts of the actuatsr shzll now £
described with reference to Fig. 1 and particularly Figs. 4A
and 4B. The motive force being arrlied to the actuator is
supplied in the form of a simple rotatiocn of an input axle
17, which for example can be a hand wheel 16 (shown in part
in Fig. 4A). Of course there mav be thought of many
alternatives for rotating the input axle 17, for example a

hydraulic motor or the like. The Cutput movements £from the




WO 90/08277 PCT/NO90/00008

: 2045133

acTuatcr, for example Zor orerating a pball valve as described

PO,

above, 1s provided fcr by the nollow drive axle 22 as
already described, and an upper drive spindle 12 which is
rotationally courled to the previcusly described or lower
drive spindle 69 by means of a ccupling 95 which is shown
particularly in Fig. 2. In asscciation with this coupling
the drive spindle 69 has an uprper rng or disc 94. When
disassembling the actuator and £OsSsibly the upper ball
memper 85 from the valve, as alsc described in Norwegilan
patent appllication, publicaticr Nco. 139,353, the courling at
9> between the two parts of the complete drive spindle is
loosened.

The various mechanisms of the actuator ar= centalned in
& ncusing 1 which by means of screws 24 or in other WaV 1S
attacned to the valve cover 28. To this cover thers 15 &.sc
attached a stationary contral cr leck rng 2 wnich has
important functicns in the lnterlecking system which is
ccmprised bv the actuator.

The input axle 17 is provided with a worm screw Leling

d CICWNl Or actuator wheel 4 whizch is a centrzl compenenst in
the actuatecr. At 11 the drive splndle 12 is keved to +£he
dctuator wneel 4 and therebv tz the worm wheel /7, SO thac
the drlve spindle 12, the actuac=sr wheel 4, the worm wheel 7
and the werm screw or input axle 17 and therenyvy the hand
wheel 16 are rotaticnally and Zirmly interconnected. The
hollow drive axle 32, however, :s adaptad to conly during
certaln operation seguences tc -e rotaticnally coupled to
the actuator wheel 4.

A previocusly mentiocned the drive axle 32 is journalled,
inter alia, in the cover 28 bv means of a bearing 285 and at
1ts upper portion is provided with a boss 5 wnich 1in various
ways 1ls adapted to cooperate wi=n the dctuator wheel 4. Bv
means of a mounting nut 1S the boss 5 is dttached to the
hollow drive axle 32.

For indicating the sequences involved in the operation
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cf Ifor example a valve, by means of this actuator, the top

Hh

O the actuator housing 1, which has a top cover 8, is
provided wlth an indicator disc ¢ attached to the upper end
£ the drive spindle 12 which has a bearing 10 in the tor
cover 8. Immedlately underneath the bearing 10 in Fig. 4A
there 1s shown an anchoring nut 13 for the actuztor wheal 4

cn the drive spindle 12.

In Fig. 4B, which shows the tcp of the actuartcr seen
from above, indication arrows at 29 and 31 on the indicatar
disc 9 show CLOSED pcsition and OPEN position respectively
cf the associated valve. These indications can be cbserved
1n relaticen to an indicater marking 26 in the teop surface cof
the top cover 8. An additicnal marking 30 on the indicator
disc 9 serves tc show the pesiticn corresponding to orpen
valve with the sleeves retraczted into the ball memper
(F2g. 1 lower half cf the sleeves and Fig. 4D). The
directicn cof rotation of the indicator disc 9 and thersov
the drive spindle 12 thus is counterclockwise for bringing
the valve from its open to its closed position, which
corresponds to the direction of rotation of the link discs
in Figs. 4C and 4D. Fig. 4B also shows a bearing 27 £cr the
input axle-worm screw 17 with hand wheel 16.

As explained previocusly iz is of significance =o be
able to fix the angular position of the ball member anc
thereby the hollow axle 22 with its asscciazted »aoss >, when
the valve 1s in its open position with a possibilizty fcr the
apove displacement of the sleeves in the bzll member.
Securlng or interlocking of the parts described in this
angular position takes place bv means cof locking elements in
the form of two rollers 3 being located diametrically
opprosite to each other as for example seen in Fig. S5A.

These rollers 3 are lying restricted against movements in
the circumferential directicn by grooves 53 (see Fig. 7A)
formed in the upstanding cylindrical portion of the locking
ring 2 which extends around and outside the boss 5. TIn this

boss there are provided grooves 53 which are widened
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radially ocutwards and which have dimensions adaprted for

1M
L

having the rcllers 3 pressed thersin. This pressing, which
gives the desired interlocking cr locking effecw, is
provided for bv a cam contrcl path 33 formed on the interior
circumiference cof a lower porticn cf the actuator wheel 4.

As will be seen Irom Fig. SA the control cam 33 extends over
a certaln angular range of this inner circumference at a
sufficient distance to make =he abcove interlocking effacrive
auring all the regquired rotarv movement of the drive spindle
69 in relation to the drive axle 32 in order +o Zring the
sleeves 66A and 6623 from their Zully retracted to theix
fully outward position or vice versa. (The direc=icn o<

rctation in Figs. SA-8A is the cppesite of that in Tj

lJ

18
n

o

[y}
|

4C-2D). When rotating the actuator wheel 4 clockwise frzom

-

the situation in Fig. SA tz the cne in Filg. 6A, the contr-o

-

cam 33 will thus all the time keep the roller 3 wieh
locking groove 33 in the boss 3, so that a secure interioccikin
effect is established during the ccmplerte dlisplacesment

movement CI the sleeves. Quite correspondingly and symmerci-

()

cally the locking roller locartad dlametrically oppcsite +

-y
;

the shown roller 3, is influenced bv a similar cconc-

0
}

0
fu
2

wnich in Fig. 5A is denoted 33A. Between the cons>al Cams

}l-‘*

33 and 33A the inner circumference of the ACTUATIr whe
has more set-back or radiallv widened cam per=-ions 22 and 222
which allows the rollers 3 t2 be pressed out of their

in grcoves 33, Just this

L))

lccking relaticn with the bcss
will take place in the situazicn shown in F1lg. B6A upo
continued rotation of the actuatsr wheel ClockXwise, wherebv
the roller 3 will be moved racla.ly ocutwards against the cam
pertion 2ZA which at this insctant starts to move into the
angular position cof the roller 3. An inclined eage 44 at
the end of the cam surface 2ZA in association wilth the
inclined position ¢f the edge of the groove 33 (Fig. 34),
are lmportant details for the mcvement of the roller 3 into
and out of its locking position.

wWhen the described interlocking is released upon
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continued rcotation clockwise from the position shown in

Flg. 6A, a carrlier member 6 in the actuator wheel 4 will
cocperate with a carrier element 43 attached to the boss 3,
SO that this boss and therebv the hollow drive axle 32 and
the whole ball member in the ball valve, are rotated from
‘the cpen posltion tc the closed position. More particularly
the carrier member 6 has an engagement face 41 and the
carrier element 43 has a corresponding engagement face 12,
these faces being in Fig. 6A shown in contact with each othner.

After a further certain rotation to the position in
1¢. 7A 1t can be seen that the locking rocller 3 has ccme

cut cf 1ts grocve 33 in the boss 5 so that the lattar has

been able to initiate its rotzticn as mentioned. Thus, 1in

LS

Fig. 7A the circumference or cuter surface 54 of the hoss
1s free to pass by the roller 3.

The common rotary meotion ccntinues by means of the
carrier members 6 and 43 to the end position shown in
Fig. 8A, corresponding to closed valve as in Fig. 2. As
snown 1n Fig. 8A this pesiticn ¢f the valve is indicated bv
markings 358 and 39. Thus, in this position the valve is
closed and the sleeves in the ball member are retracted.

The ccrresponding markings in Fig. 7A indicate the ini<iation
cf the rotary movement of the ball member from open towards
closed peosition, the sleeves having just been retracrad.

For the sake cf completeness reference is further made to
Figs. 3A and 6A in which the markings 58 and 59 alsoc show

the relative anqgular position of the drive splindle 12 and
thereby the spindle 69, at the start and the termination

respectively, of the movement cf the sleeves from their
cutward to their retracted posiztion.

The previously described carrier means 6 and 43 with
STOp surrfaces 41 and 42 respectively, exclusively serve to
rotate the drive axle 32 in a first directicn from a first
gilven angular position as illustrated in Fl1g. BA, to a
second given angular position as shown in Flig. 8A. For
rotation in the opposite direction from the positlion of
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Fig. 8A tc the positicn ¢f Fig. 6A, the actuator has ancther
carrier means the maln elements of which are a cam ac<t:ivated
carriler piece 19 and a correspending carrier groove 18
formed at the 1nside or underside cf the actuator wheel 4.

A ccllar 36 on the boss 5 has a recess 235 for the carrier
plece 19 so that thils 1s firmly rzstationally coupled to the
cess 5 and thus to the drive axle 32. At the tor of =he
locking ring 2 there 1s formec a cam ccontrol with a conm==al
cam 21 whlch covers that perticn of the rotarv metion during
which the carrilier piece shall nct be in engagement with the
groove 18, an inclined surface 27 cn this control cam

(Fig. €B) bringing the carrier piec

(D

12 1nto the grocve 18

substantlially at the same 1lnstzant as the first carrier means

wlith engagement faces 41 and 42 tecome coperative. Accoriingls

the second carrier means with carrier pi 129 and grccve 18
will be 1n engagement curing subs:ant;ally the wnolie rzotary
movement from the position of Fig. 6A «hrough the cne in
Flig. 7A to the end position or closed valve as shnown i=
Fig. 8A. Then the second carrier means is ready for its
function by rotaticn ©of the actuator wheel 4 and the ball
member 1n opposite direction £rcm closed valve posi<icn to
cren valve positicon. During this TUrn rotatlcn the
engagement surface 6< 1n groove 18 acts against the carrier
plece 19 which in turn through the engagement edge 64 in the
cocllar 36 on the boss 3, transiers the rotarv movement <rom
the actuator wneel 4 to the drive axlie 32 and therebv to the
Pall memper.

The cppcosite movement from closed valve position
tcwards open positicon, lnvolves seguences in the opposite
crder and directicon from what is described above. AL +the
terminating rotation cof the hand wheel 16 this can be
adapted tO move agalnst a mechanical stop at the instance
wnen the sleeves are fully pushed ocut against their sealing
seats 1n the valve housing.

The mechanical actuator described here makes it
possible by means of only one fcrm of operation or movement
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cf the hand wheel, through the intermediary of a built-in
interlocking system, to carrv ocut all necessary operations

needed in order to effect closing or opening of a ball valve
or the like. The design is of particular interest in
connectlion with ball valves having displaceable sleeves, in
which the valve operation takes place in sequences and wi+:
an interlocking in order to secure the valve in correc
pocsitions in scme of the sequences. Thus all these necessarv
cperatlons can be carried out precisely and in a correc-
crder conly by a single operatiocnal or movement pattern, wnich
can for example be effected by rotating a hand wheel througn
a number of turns frcm ene end STOP O aNCthar end stop.

Manamats oo o
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A ball valve comprising:
a valve housing having seats:;
a pball member surrounded by the valve housing and having a
palr of axially displaceable sleeves, which are adapted to
be axilally displaced outwardly from the ball valve and into
tight engagement with the seats when the ball valve is in
an open position, thereby forming a flow passage through
the ball valve;

a hollow drive axle for moving the ball member in a rotary

manner'between the open position and a closed position of

the ball valve;

a rotatable drive spindle passing through the hollow drive
aXle and belng adapted to axially displace the sleeves; and
first substantially disc-shaped cam members each being
disposed on the drive spindle adjacent to at least one side
of each of the sleeves, such that the first cam members
rotate with the drive spindle;

wherein the sleeves each include second cam members each of
which cooperate with a corresponding one of the first cam
members such that the sleeves are axially displaced

relative to the ball member when the drive spindle rotates.

2 . The ball valve according to claim 1,'wherein the
first cam members are formed by two link discs provided
with grooves, the two link discs extending in respective
planes which are normal to the axis of the drive spindle,

and wherein the second cam members are in the form of pin
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elements projecting into the grooves such that the pln

elements slide within the grooves when the drive spindle 1is

rotated.

3. The ball valve according to claim 2, wherein each
of the link discs is provided with two curved,
substantially arc-circular grooves which are spaced at an
angle of 180° in relation to each other about the axis of
the drive spindle, and each of the curved grooves
cooperates with a respective one of the pin elements on a

respective one of the sleeves.

4, The ball valve according to claim 3, wherein each
of the curved grooves is shaped as a circular arc having a
centre such that when the sleeves are axially displaced to
a fully outward position, the centre of each circular arc
lles 1n a plane defined by the axis of the drive spindle

and a common axis of the sleeves.

5. The ball valve according to claim 4, wherein each
pin element includes a round pin projecting radially from
the sleeve adjacent an inner end thereof, and a slide plece
being pivotably mounted on the pin and having glide

surfaces shaped in accordance with cooperating surfaces in

the corresponding cooperating groove.

6. The ball valve according to any one of claims 2
to 5, wherein each of the grooves extend over an effective

angular range of 70°-80° around the axis of the drive

spindle.
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7. The ball valve according to claim 6, wherein the

effective angular range is 75°.

8. The ball valve according to any one of claims 1
to 7, further comprising a hollow stem having a stream-

lined cross-sectional shape which extends the drive spindle

diametrically through the flow passage of the ball member.

9. The ball valve according to any one of claims 1
to 8, wherein at least one of the hollow drive axle and the
ball member is provided with a double-acting stop member
which 1s adapted to cooperate with a stationary stop
element 1n the valve housing, thereby establishing a well

defined limitation of a movement of the ball member in the

rotary manner towards the open and the closed position of

the ball valve.
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