improvements relating o valves

The present invention relates 1o valves, and in particular, but not exclusively, to
valves for controlling, charging, discharging andfor regulating the flow of

powders, liquids, slurries andfor fluids.

Valves, such as split butterfly valves, are available in many designs and used
widsly for processes where product containmeant is required o prevent product
exposurs (o environment and personne! working i close proximity of the product.
The splif valves are designed pre-dominantly for handling and contained transfer

of solid state powders and granular material alike,

Spiit valve design allows the vaive to be spilt open into two halves, commanly
called aipha and beta halves, or active and passive halves. The valve design is
such that when split, the two halvas keep the contents on sither side sealed and

sortained, and also protected from the environment.

Sirnilar to the spiit butterfly valve, a split ball valve can also be used for contained
transfer of solids and more commonty liguids, Historically, these valves have

mainly besen used in pharmaceutical and biotech industries for non-sterile

eperations.



The material being handled is oflen hazardous 1o health, owing to the increasing
potency of many new pharmaceutical ingredients. Pharmaceutical and bio-
manufaciuring products are often manufactured under strict controls against
product contamination. This is because the products are often for human
consumption and the industries ars heavily reguiated by bodies like the FDA
{Food and Drug Administration} in the United States and the MHRA (Medicines
and Healthcare products Regulatory Agency) in the Unifed Kingdom.
Furthermore, the phamaceutical products, such as active pharmacsutical
ingradients andfor subsequantly dilted powders, may in sufficlent guantities be
hazardous to the health of an operator, s therefore necessary (o avoid direct

contact between an operator and the potentially hazardous material

Owing to such stringent requirements for thers to be a good seal betwesn aclive
and passive slemenis of the splif valve to prevent product exposurs (o
ervironment and personnel working in close proximity of the product,
manufacture of the slements of the valve are under stringent conditions to ensure
that the dimensions of the slements are precisely manufactured 10 ensure

siringent tolerances are met.

Inn addition, the valve elements are conseguently relatively large often owing (0
the hcasing for the valve iiself being capable of ensuring that there is 3 good seal
hetwean members. This can make the containers butky and difficult {o handle,
particutarly when baing handied in a glove box conlainment apparatus where the

dexterity of operators is compromised.



WO2010082385 discloses s split bulterfly valve having s locking pin and
complementarily shapsd non-threaded bore for receiving sald pin for locking to
valve portions of a split valve togsther, thus enabling the safs transfer of material
from one vessel to ancther, for example. Howsver, the iolerances required for
correct shignment of the bore and pin are very small {0 ensure & good saal
batweean the two valve portions. Conseguently, the ;ra_in is disposed slightily off-
centre of the longitudingl axis of the bore to ensure an excelient interference fit.
Howeavear, the pin and bore are consequently subiact to much mors significant
wear which can result in the interference fit being impaired over time and with
consistent uss. Furthermore, i s difficul! and costly to machine a compiex shape

into a hols.

it is an object of the present invention to overcome or alleviate one or more of the

probiems associated with the prior art.

in accordance with the present invention, there is provided & split vaive assembly
somprising two valve portions complementarily shaped such that the first can
sealingly engage with and co-operate with the second to allow the movement of
material therethrough, each valve portion comprising a housing, a valve seat and
a valve closure membar moveable between a first position in which the valve
closure mamber is displaced from the valve seat and the valve is open, and g
second position in which the vaive closurs member co-operates with the valve
seat and the valve is closed, whersin the assembiy has a first configuration in
which the first and second valve portions sngagse with one another, the valve

ciosure members being closad, and a second configuration in which the two



valve portions are disengaged from one anather, the first valve portion having
iooking means moveable relative 1o the sscond valve portion (o selectively ok
and uniock the two valve portions together, said locking means recelved by the

sgeond valve portion which comprises a shim.

The present invention provides a valve assembly capable of ensuring a secure
and good seal thersbetweaan and which has a simplified mechanism for

engagemant and securing vaive portions together (o provide an improved valve

system.

The locking means may comprise a locking pair, one member of which is
moveabla relative to the other and capable of selectively engaging with the other

meambar e lock and uniock portions {ogether.

The locking pair may comprise a male and female member complementarily

shaped to one another. The male member is preferably moveable relative (o the

female meamber.

The male member is preferably capable of translational movement,

in one ambodiment, the male member comprises a pin and the female member

comprises a complemeantarily shaped blind bore for receiving the male member,



The male mamber is preferably disposed in the active valve portion and the

female in the passive valve portion.

The shim recelves the pin and displaces it in a dirgction perpendiculario its

lengitudinal axis resulting in @ more secure and beller seal belween valve

poriions.

The longiiudina! axis of the male member may be off-set from that of the female
member. Conssguently, when the male membsr engages and is received by the

female member, the valve portions are squeezed together 1o form a batier seal

therebetweasn.

Preferably, the shim is releasably secured in the second valve portion.

Maore preferably, the means for releasably securing the shim 1o the second valve

portion comprises fasiening means.

Praferably, the fasiening means is a screw.

The shim may be replaceabie to improve the life of the valve,



The shim may be manufactured from g different material to that of the pin. This

improves par Bfe reducing friction and wear,

The shim may be manufacturad from a material having iess tensile strength than
the pin. This may facilitale extension of the valve life as the shim is likely {0

wearfall befors the pin,

The shim may comprise a bass and a wedgs porlion.

The wadge portion is preferably orientated such that the thin end is proximal io

the bore opening.

The wedgs portion may taper from the end of the bore, distal {o the opening.

The base of the shim may comprise an aperfure through which securing means

may pass (o secure ihe shim in place.

The taperad profile of the wedge portion allows the two discs to be forced

together in a controlied way as the pin extends into the bore and engages with



the distal end of the wedge portion. This improves the valve's containment

performance.

The face of the wedge portion for engagement with the pin is complementarily
shaped. The weadge I8 preferably curved. One side of the shim is
conformedishaped to conform with curvature of the pin, the other side shaped to

conform {o ths curvature of the bore,

One side of the shim is arcuate and adapiad o be ons third (o half g complete

circle circumference.

The shim is preferably tapered,

The shim has a top bearing swrface formed from a first radius of curvature and

the iower surface being a second radius of curvaturs that is greater than the first.

Radius of first radius of curvature is preferably substantially the same as the

radius of the mals member.

The radius of the shim is substantially the same as the female member,



The arc length of the shim is from about one guarier to one half of the

circumference of g circle defined by the arcuate section,

The shim may have an sxiraction hole which is accessible external (o the shim

for engagement with a todl for the insertion andior removal of the shim.

The shim is preferably forced into position.

The shim is preferably held in position with a retaining fastener.

The shim is may be resiliently deformable to allow insertion and then o conform

{o the desired shaps.

The male member and wedge portion may be complimentarily shaped. This

maxinises the contact area 1o reduce wear and damage io the pin and bore of

the valves.

in one embodiment the first and second valve portions may be both female
members, thers being a third valve portion having corresponding male members

which the femals mambers can recsive.



Each valve portion of the assembly may be mountable on a vesse! for containing
material, conveyance means, such as a hose, for conveying material and/or other
process sguipment known to the art. The means for mounting the valve portions
may comptise any means known 1o the art, such as for example a screw thwead,
interference fit, femalefemale asttachement elc. In an altemative embodiment, the

valve portions may be integrally formed with a vesse! or conveyance means.

The intet and outlet of the chamber may be closed once the movement from the
first {0 the sscond configuration s complete. In 50 doing, the assembly snsures
ihat the material being transferred thersthrough does not come inte contact with

the surrounding environmesnt.

The valve seat and valve closure member are preferably complementarily

shaped 1o ensure that a seal is formed when the valve closure member is closed.

The valve assembly may be a split butisrlly valve, spiit ball valve, any other spiit
valve or quick relesse coupling known to the art. Preferably, the assembly is 3

spiit butterfly valve.

Prefarably, the valve portions form a mating pair, ons being a2 male or active

vaive portion, the other female or passive.
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Preferably, the valve seat comprises a seal member. The seal member may
preferably comprise an abutmaent portion and a resiliently deformable portion

ocated between the abulment portion and the valve housing.

in an allemative embodiment, the vaive closurs member may be provided with a

recess for receipt of 2 seal which, in use, is adapled 10 engage against a solid

portion of the valve housing.

in the case where the seal is localed in a recess in the valve closure member the
valve closurs member may further comprise an elastomaeric material covering the

vaive closure member and the seal iocated theraon.

in one embodiment, the valve closure mamber being pivetable beyond the
position in which further displacement is normally prevented by engagement with
the valve seal, the valve may further comprise biassing means for biassing the

vaive closure member info its clossd position,

The valve seal may be iocaled sither on the valve housing or on the vaive

closure membsr.

During use, the assembly may be switched from the first o the second
configuration to aliow material {o be fransferred therethrough. Onee the material
has been transferrad, the assambly is switched back {0 the first configuration and

the two valve portions disengaged.
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The shim preferably has a special and highly toleranced shape and profile (which
s complimentary (o the Locking Pin shaps) (o exert carefully controlled forces on
the valve portions (o hold them tightly together when the Locking Pins are
extended and in the locked configuration. This controlled force is crucial fo

improving containment performance and easing operation.

The valve portions may be manufactured from 3161 and 304 Stainless Steet,

Alloy 22 and C276 Nicke! alloys,

The Locking Pins may be manufactured from materials that resist wear, for
gxample Aluminium Bronze, Phosphor Bronze, other Bronze grades, hard

speciality grades of stainiess stesl, such as 431 and 17-4PH.

The iocking pins may also comprise a coating. The coalting material may

comprise Diamond Like Coating {BLC) andfor plastic coalings, such as, PEEK,

PTFE and other grades.

The shim may be manufactured from 316L or 304 Stainless Steal, or one of the

harder speciality grades of slainless siee! such as 431 or 17-4PH.

By way of exampis only, a specific embodimeant of the present invention will now

be described, with referance {o the accompanying drawings, in which:
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Fig. 1 is a perspective view of the two valve portions of a butierfly valve,

Fig. 2 is a partial view of second valve portion of s valve assembly in accordance
with the present invantion;

Figs. 3a and b are partial views of a first valve portion of a valve assembly in
accordance with the present invention in s first configuration and second
configuration respectively,

Figs. 42 and b are sectional views of the active portion of a valve assembly
engaging with a passive portion of the vaive assembly in accordancse with the

orasent invantion;

Figs. Bz and b show a cut away section through the active valve portion of Figs. 1

o 3:
Fig. 8 shows bwo valve portions In an engaged configuration; and

Figs. 7a and b are partial views of 3 passive portion of a passive portion of a

valve assembily in accordance with the present invention.

Referring firstly to Figs. 1 i0 8, the valve assembly 10 comprises two valve
portions, an upper, passive and lowsr, active valve portion 12,14, each having a
valve heusing indicated generally at 18, 18 which are generally annular and 2
valve closure member 2, 20’ which is pivotally mounted within the housing.
Yalve housing 18 has an annular recess 18 The valve ciosure member 2020 is
in the form of an annular disc and is provided with spindles 22,22 by means of
which the valve closure member is pivolaily mounied within the housing. The
valve closure member 20,20 and the spindies 22,22'are machined from a single

pizcs of metal
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One of the spindles 22 of the lower valve closure member 18 is operatively
coennected o actuator 26, Thus, the annular disc is journalied for rotation on the
spindles 22,22 and is moved by the spindle. An automatic actustor 28 s
recaived on an opposite end {0 the annular disc of the spindie 22. Two acluators
may be employed, one sither side of the spindle of the active valve porlion or

manual actuator can be used In an alternative smbodiment,

The valve closure member 20,20 is engagsable with and disengageable from an
annular vabve seat in the form of an annular seal {not shown) which is seated in a
complimentariiy-shapsd recess in the valve housing. The seal comprises a
EFDM annular abutment portion {alternatively, perfiucroslastomer or any cther

suitable material can be used) which, in use, engages the valve closure member

20.20°,

The ocuter end face of each of the valve housing portions 16, 18 is planar and in
use sach face is connecled to, for example, adiacent piping sections or a vessel
in 2 manner well known to in the art and a through passage is formed by means

of, for example, aligned bores,

The abutment of the two valve housing portions 18,18 form a mating pair such
that the upper valve portion 18 is mounted within the lpwer valve housing portion
18, the upper valve portion 18 being male and the lower valve porlion 18 being
female. In a first configuration {see Fig. 2} the two valve porlions are engagsed,
such that the valve closure members are sealed from the surrounding
ervironment and that material {o be transferred through the valve will nol be

contaminated by the surrcunding environment,
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The active or male porlion 14 of the valve 10 has two moveably mounied locking
pin 60 diamsirically opposite one another and located within a housing 82. Each
pin 80 s capable of transiational movement to move from an uniocking position
{see Fig. 3) where the pin is located within the housing 82 to a locking or

engaged position whereby the pin 80 exiends beyond iis housing {ses Fig. 4}

The housing 82 forms part of the spindis 22.

There are two complemeantarlly shaped biind bores 84 that are Iocated in the
female valve portion 12 sach of which is shaped to recelve respective pin 80,
The plind bores 84 are substantially oval in shape. Each pin has a chamfered

sdge 83 o faciiliale location of the pin in the bores 84,

Fig. 83 and b show the locking member engaging with and disengaging with the
famale or passive portion of the valve. As can be sean, pin is moveabls from a
retracted position (Fig. 8a) into an extended position (Fig. b} wherg the pinis

received in blind bora.

The shim 88 comprises 3 base 100 and a wedge portion 102, The profile of the
wedge poriion s complementarily shaped to that of the tapered end of the pin 80

to facilitate sasy entry of the pin into the bore 84 o reduce friction and wear,
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The shim 88 forces the locking pin 80 against ihe inner wall of the bore 84
creating 2 tighter interference fit. Conseguently, the tolerances between the pin
60 and the bore 64 are less critical and as a result manufacturing is simpler and

more cost-effactive,

The wedge porlion 102 tapers from the base 100

The base 100 of the shim 78 is a substantially ciroular mamber having an
aperture 110 for receiving a screw 112 which has 3 ciroular recess 114 for
recelving the head of a screw 112 1o ensurs that once secwred the head of the

scraw is flush with the plane of the base 100 the screw does not sit proud of the

base,

The wedge 102 has two profiles: an inclined region 120 and a plateau region

132

Tha shim has a substantially "L shapsed lengiudinagl cross-section,

Tha shim has an arcuate wedge portion complementarily shaped {o that of the

e,
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The vaive closure members are adapted o be pivolable through 80 degrees, and
when in iis fully open position the profile of the inner face 50,50 of the valve
closure member 20,20 corresponds with the profile of the through bore of the

valve housing, thereby creating minimal restrictions Tor the flow of fluid or other

material

The valve assembly can then be fully engaged in its second configuration,
whareby seats 28 28 mate {0 form a ssal and valve closure members 2028
contact one another and can rotate {0 open each valve portion reapectively,
which are sealingly engaged thereby allowing the passage of material
thersthrough without! the material becoming contaminated, Rolation of the
spindles 22, 22 of the lower valve closurs member 20" will result in rotation of the

upper valve closure member 200

in an slternative embodiment, the blind bores iocated in the femals valve portion
are substantiaily circular blind bores 200, Figs. 72 and b are partial views of such
an embodiment. The bores 200 have g substantially circular side wall 202
flatiened at the botiom having a recessed support surface 204 upon which the
wedge 102 can nest. The support surface 204 is recessed into side wall 202,

The recess is shaped to recsive and support the wadge 102,

The valves of the presert invention are able to operate in a completa starile or
decontaminated manner, with, in one embodiment, an in situ sterfiisation or
decontamination step before and after each docking, regardiess of how many
fimes the valve is split open and re-docked, snsuring sterile conditions on product

contact parts before, and if recelving, after sach dock and undock.
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These barriers can be created by any combination of seals, gaskets, o rings, or

seats or inflatable seals.

When the valve is split open into two halves, any material disposed within a
vessel slo. will maintain is sterility as sach valve portion is sealed from the

surrounding atmosphere by the valve closure members.

The invention is not restricted {o the delails of the foregoing embodiments, For

example, the valve actuator may be replaced with a different actuater, such as a

manually-operated handia.

An allernative embodiment of the present invention replaces the butterfly valve

closure members of the valve with ball closure members.
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CLAIMS

1. A split valve assembly comprising two valve portions complementarily shaped such that
the first can sealingly engage with and co-operate with the second to allow the movement of
material therethrough, each valve portion comprising a housing, a valve seat and a valve
closure member moveable between a first position in which the valve closure member is
displaced from the valve seat and the valve is open, and a second position in which the valve
closure member co-operates with the valve seat and the valve is closed, in which the assembly
has a first configuration in which the first and second valve portions engage with one another,
the valve closure members being closed, and a second configuration in which the two valve
portions are disengaged from one another, the first valve portion having locking means
moveable relative to the second valve portion to selectively lock and unlock the two valve
portions together, the locking means received by the second valve portion which comprises a

shim.

2. A split valve assembly according to Claim 1, in which the locking means may comprise
a locking pair, one member of which is moveable relative to the other and capable of

selectively engaging with the other member to lock and unlock portions together.

3. A split valve assembly according to Claim 2, in which the locking pair may comprise a

male and female member complementarily shaped to one another.

4. A split valve assembly according to Claim 3, in which the male member is preferably

moveable relative to the female member.

5. A split valve assembly according to Claim 4, in which the male member is capable of

translational movement.

6. A split valve assembly according to Claim 3, 4 or 5, in which the male member
comprises a pin and the female member comprises a complementarily shaped blind bore for

receiving the male member.

7. A split valve assembly according to any of Claims 3 to 6, in which the male member is
preferably disposed in the first, active valve portion and the female in the second, passive

valve portion.
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8. A split valve assembly according to any preceding claim, in which the shim receives a

pin and is located in the second valve portion.

9. A split valve assembly according to Claim 8, in which the shim is releasably secured in

the second valve portion.

10. A split valve assembly according to Claim 9, in which the means for releasably securing

the shim to the second valve portion comprises fastening means.
11. A split valve assembly according to Claim 10, in which the fastening means is a screw.

12. A split valve assembly according to any preceding claim, in which the shim is

replaceable.

13. A split valve assembly according to any of Claims 3 to 12, in which the shim is

manufactured from a different material to that of the male member.

14. A split valve assembly according to any preceding claim, in which the shim comprises a

base and a wedge portion.

15. A split valve assembly according to Claim 14, in which the wedge portion is orientated

such that the tapered end is proximal to the opening of the female member.

16. A split valve assembly according to Claim 15, in which the base portion of the shim

comprises an aperture through which securing means may pass to secure the shim in place.

17. A split valve assembly according to Claim 16, in which the male member comprises a

pin and in which the pin and wedge portion of the shim are complimentarily shaped.

18. A split valve assembly according to any preceding claim, in which the valve assembly is

a split butterfly valve, split ball valve or any other split valve.

19. A split valve assembly according to any preceding claim, in which the valve portions are

manufactured from 316L and 304 Stainless Steel, Alloy 22 and C276 Nickel alloys.

20. A split valve assembly according to Claim 19, in which one member of the locking
means is manufactured from Aluminium Bronze, Phosphor Bronze, other Bronze grades, hard

speciality grades of stainless steel such as 431 and 17-4PH.
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21. A split valve assembly according to Claim 20, in which the shim is manufactured from
316L or 304 Stainless Steel or one of the harder speciality grades of stainless steel such as 431
or 17-4PH.



