SPLI T VALVE The present invention relates to valves, and in particul ar, but
not exclusively, to valves for controlling, charging, discharging and/or
regul at i gotznm/dobzsw of powders, |iquids, slurries and/ orPcClrlGB2dm/05WBBVES,
such as split butterfly valves, are available in nmany desi gns and used

wi dely for processes where proQﬂﬁ% R@%nnent is required to prevent
product exposure to environnent EQ%@T nnel working in close proximty of
the product. The split valves are designed pre-domnantly for handling and
contai ned transfer of solid state powders and granular material alike.

Split valve de5|gn allows the valve to be split open into two hal ves,
conmonl y callhedrearphiayean bdetas wayales, angrin gatticyler. dHbnpassigischaloves. The
val ve design is such that when split, the two hal ves keep the contents on
ei t her sidevsbat&dcamdﬂhmgmamgéd;dﬁiMﬁ@agamﬁotmgub@mgﬂmbhmteﬂfIy val ve, a
split ball valve can also be used for contained transfer of solids and nore

commonl y Ilggmdgﬁ m%ﬁ&QEMQﬁkmebth@ﬁg val ves have mainly been used in
phar maceut i cal and biotech industries for non-sterile In sterile equi pnent

design, full systens need to be sterilised and once sterilised, it is

i nport ant to ensure sterility is mai nt ai ned throughout the processing
cycle, 10/ 09 395P {050228 Qr _ex of
mterials, Qrenaral ng o P ariares g bt TGttt een systems

etc.
widely for processes where product containment is required to prevent product

exposure to environment and personnel working in close proximity of the product.
The split valves are designed pre-dominantly for handling and contained transfer

of solid state powders and granular material alike.

Split valve design allows the valve to be split open into two halves, commonly
called alpha and beta halves, or active and passive halves. The valve design is
such that when split, the two halves keep the contents on either side sealed and

contained.

Similar to the split butterfly valve, a split ball valve can also be used for contained
transfer of solids and more commonly liquids. Historically, these valves have
mainly been used in pharmaceutical and biotech industries for non-sterile

operations.

In sterile equipment design, full systems need to be sterilised and once sterilised,

it is important to ensure sterility is maintained throughout the processing cycle,



Split valves can be sterilised via a nunber of known nethods, which include
aut ocl avi ng, passing steamthrough the open valve, or passing other gases,
such as wapaurime®shydr ogen peroxi de, through them pri orcr@ropw/onduct
comng in contact with the internal serfaces or product contact parts. In

t he manuf acture of pharmaceuticals, chem cals, biological material and
food, effective containnent is essential for the safe and hygi eni ¢ handling
of such conpounds and materials. At each stage of the manufacturing
process, hafudlekagplousididye feantadd, [desdhapthgrdnagedid, enppovederanpferstum
protection for the operator and for nmaintaining the integrity of the
product. ThpetBEESistnsk@d. ng handl ed is often hazardous to health, owing to
the increasing potency of many new pharnaceutical ingredients.

Phar maceuti cal and bi omanufacturing products are often manufactured under
strict controls against product contam nation. This is because the products
are often for..huni au consunption and the.jindustrjes are heayily regul ated
by bodi es |$IP<1§ Vtaﬁ/ Sﬁ%‘;be(%sr—% ' egﬁﬁl ﬁl%bcﬂ(%l(?ﬁ“é Irngpllog?i)wﬁlﬁh {nﬁ}e/ud@ni ted States
and the MHRA (nedicines and Healthcare products Regul atory Agency) in the
Uni ted Ki ngdiiplavipgmapehhiiren thrﬁ‘éghptﬁa%b ot eapasa&ng@mgﬁyeéu%ﬁﬂag active
pharmaceutical ingredients and/or subsequently diluted powders, may in
suf fici ent earantisadiledrdgsn pampardgolisoush theve pHenlotany pfodust gpeinatdpr. 1t is
therefore necessary to avoid direct contact between an operator and the
pot enti al | yediaganithuise imadredl isatfacel or WOd2610h10A39SPCT/ GB2010/ 050228

In the manufacture of pharmaceuticals, chemicals, biological material and food,
effective containment is essential for the safe and hygienic handling of such

compounds and materials. At each stage of the manufacturing process, handling
must be controlled and managed to provide optimum protection for the operator

and for maintaining the integrity of the product.

The material being handled is often hazardous to health, owing to the increasing
potency of many new pharmaceutical ingredients. Pharmaceutical and bio-
manufacturing products are often manufactured under strict controls against
product contamination. This is because the products are often for human
consumption and the industries are heavily regulated by bodies like the FDA
(Food and Drug Administration) in the United States and the MHRA (Medicines
and Healthcare products Regulatory Agency) in the United Kingdom.
Furthermore, the pharmaceutical products, such as active pharmaceutical
ingredients and/or subsequently diluted powders, may in sufficient quantities be
hazardous to the health of an operator. It is therefore necessary to avoid direct

contact between an operator and the potentially hazardous material.



3 Onmng to such stringent requirenents for there to be a good seal between
active and passive elenents of the split valve to prevent product exposure
t o envi r onoento/@esdsper sonnel working in close proximtyPafi/dBrelopsertact ,
manuf acture of the el enents of the vaBve are under stringent conditions to
ensure that the dinmensions of the elenents are precisely manufactured to
ensure stringent tolerances are net. In addition, the valve elenents are
consequently relatively large often owing to the housing for the valve
itself being capable of ensuring that there is a good seal between nenbers.
This can nmake the containers bulky and difficult to handle, particularly

when bei ng band @;Cguiclﬁ\st@in@ér@‘(ﬂtﬂ@&eﬁ@%ﬂh@r@&@be appad adaliBetwher ecthviee dexterity
of operators is conpromised. It is an object of the present invention to

Over come or ,a d]&&ﬁé’ib@%l%{ﬂ%ﬂ@ o‘?'fhe:%'ii?vﬁf/c {hBRLPPIANE RpsQed gt ed with the prior

art. In accordance w the present 1nvention, there is provided a split
val ve assenbly conprising t val ve .portions. conplenmentarily shaped such
Uhat the f1 PSrogRi! B Brpor ey e B e SRS BB A R R L ety st and
second val ve portions en%age mﬁ%gﬁon anot&gr,,lhe vah¥e cl osure nenbers
bei ng cl osel YA YbOAAMENRPT GIraticare FHIMATERSY KBNEHRS/EISUE Bor t i ons

are di sengaged fromone another, the first valve portion having | ocking
means noveabilaethe dinagrisians 06 thetréenseoie Presisgly portiacired & esbectingny | ock and
unl ock the two val ve portions together. The present invention provides a
val ve assenbligraicapalelrectof ensuring a secure and good seal therebetween and
whi ch has a sinplified nmechani smfor engagenent and securing val ve portions

t oget her t oppfdauidietRNalIRIQYEE: Mal¥escqystiomatngy |@gks g dEapso my
conprise a |l ocking pair, one nmenber of which is noveable relative to the

other and capahl &, of $6! %%i\és%{l%bgﬁr{é%%ﬁg ot dsDrib D EaPIRRY is TRIBESeA O | ock and

h
unl ock portions td@gther. I'ng pal r may conprise a mal e and fenal e
g\r/ﬂe)gellrgl gogg{)eggg%ter%%ék%/rﬁZ%gﬁ% %glf&?{f}% &f)arr)]tgltnglesrb'ull;g'ha%d%%ﬁ%uH‘%mg{dlel,S preferably
particularly when being handled in a glove box containment apparatus where the

dexterity of operators is compromised.

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

problems associated with the prior art.

In accordance with the present invention, there is provided 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, wherein the assembly has a first configuration in



The mal e nenber is preferably capable of translational novenent. In one
enbodi nent, the nmal e nenber conprises a pair and the femal e nenber

conpri seswea womekmsent ari | y shaped blind bore recei vi ngrCig&Bralsoesber
The mal e nenber is preferably disposed in the active valve portion and the
femal e in the passive val ve portion. WO 2010/ 092395PCT/ GB2010/ 050228 5
The |l ongitudinal axis of the nale nenber nay be off-set fromthat of the
femal e menber. Consequently, when the mal e nenber engages and is received
by the fenmakaidmhbérst atdhecwad vavppatibansigagewshoeezedhdrogetvhbe to form a
better seal therebetween. In one enbodinent the first and second val ve

portions may|obg ek d-ermh eclaRabaida sdcbRl oRungion it Whic tnalwevaes tion
havi ng correspondi ng mal e nenbers which the fenal e nenbers can receive.

Each val ve 81rt1toh§) &e%ﬁseh%e@%ﬁm%,yan%ﬁ%r,qge ﬁ&%’%l@@h@rﬁ%ﬁ h@vi\ﬁ@?@&hng‘( or

containing material, conveyance means, such as a hose, for conveying

mat eri al and/ or ot her, proces qgui nt, kno o_the. art. .The neans for
nount i ng thgﬁ@gﬁ@@V%%F??@ﬁgeﬁgﬁeg%ﬁggfggﬁgﬁ$gﬁéaﬁée%ﬁgaﬂﬂ%%ﬁ¥%e art, such
as for exanple a screw thread, interference fit, female: fermal e attachenent
etc. In an éP@ékHﬁﬁWVé“%ﬁﬁ@HFWéHﬁ?ﬁFﬁe val ve portions may be integrally
formed wth a vessel or conveyance neans.

The present invention provides a valve assembly capable of ensuring a secure and
good seal therebetween and which has a simplified mechanism for engagement
and securing valve portions together to provide an improved valve system.

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.
The locking pair may comprise a male and female member complementarily
shaped to one another. The male member is preferably moveable relative to the

female member.

The male member is preferably capable of translational movement.

comprises a complementarily shaped blind bore for receiving the male member.

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

female in the passive valve portion.



The inlet and outlet of the chanber may be cl osed once the novenent from
the first to the second configuration is conplete. In so doing, the
assenbl y woore®239shat the naterial being transferred tkrermswougdoes not
come into contact with the surroundi n§ environnent. WO

2010/ 092395PCT/ GB2010/ 050228 6 The val ve assenbly nmay be a split butterfly
val ve, split ball valve, any other split valve or quick release coupling
known to the art. Preferably, the assenbly is a split butterfly val ve.
Preferably, the valve portions forma mating pair, one being a nmale or
active valve portion, the other fenmale or passive. Preferably, the valve

seat conpri $eSloAgisRRhal ARIE the niile nfk@er MRKDRHLIMRY fipneher @hhy feanpr i se an
abut ment portion and a resiliently deformable portion | ocated between the

abutment pogt}.an. %S%ﬂ%ﬁlM%nhﬂé’ﬁfgi%gnérﬁbérén%é&%ﬂ@ki n&iebgdiheent, the

val ve cl osure nenber e provided wth a recess for receipt of a sea

which, in use,.is adapted to engage_ agai ns olid rid f.the val ve
housi ng. Inﬁ?ﬁg”ggggmghgﬁghFﬁgggg%FﬁiSUF%%éF§§aFﬁhé&%§5g§§%{%m{he \ ;dye

cl osure incrlber the
therebetween.

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

which the female members can receive.

Each valve portion of the assembly may be mountable on a vessel for containing
material, conveyance means, such as a hose, for conveying material and/or other
process equipment known to the art. The means for mounting the valve portions
may comprise any means known to the art, such as for example a screw thread,
interference fit, female:female attachement etc. In an alternative embodiment, the

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

The inlet and outlet of the chamber may be closed once the movement from the
first to the second configuration is complete. In so doing, the assembly ensures
that the material being transferred therethrough does not come into contact with

e

the surrounding environment.

The valve seat and valve closure member are preferably complementarily shaped

to ensure that a seal i1s formed when the valve closure member is closed.



Pii,...1111-;2:r valv: .11,1111,er and tile ,c:.11 In one flliLOt,
1)111)1. 111 R ;1172;:-.:",1111111 WO

val ve c,

posi tion.

YLEINNTYEhEEEdE T (h'
2010/ 09239b6PCIVERBR810/ 050228 7 val ve cl osure nenber

6

The valve assembly may be a split butterfly valve, split ball valve, any other split
valve or quick release coupling known to the art. Preferably, the assembly is a

split butterfly valve.

Preferably, the valve portions form a mating pair, one being a male or active valve

portion, the other female or passive.

Preferably, the valve seat comprises a seal member. The seal member may
preferably comprise an abutment portion and a resiliently deformable portion

located between the abutment portion and the valve housing.

In an alternative embodiment, the valve closure member may be provided with a
recess for receipt of a seal which, in use, is adapted to engage against a solid

portion of the valve housing.

In the case where the seal is located in a recess in the valve closure member the
valve closure member may further comprise an elastomeric material covering the

valve closure member and the seal located thereon.

In one embodiment, the valve closure member being pivotable 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

i Nt ®CirtGB201005a1t8

t he



The val ve seal may be |ocated either on the val ve housing or on the valve
cl osure nenber. During use, the assenbly may be switched fromthe first to
t he secomslocoridsgaesati on to allow material to be transfecraB2otverser2ir ou h
Once the material has been transferred, the assenbly is switched back to
the first configuration and the two val ve portions di sengaged. By way of
exanpl e only, a specific enbodi nent of the present invention wll now be
described, with reference to the acconpanying drawings, in which: Fig, 1 is
a perspecti vavatleswremeimber inad teclpardtposmisnof a val ve assenbly in accordance
with the present invention; Fig, 2a and 1) is a perspective view of a valve
assenbly i NTRECAARACRaWLE bchR8 cRh@SANhe VAIVERGIsATY dridni ths vl E Slosure
configuration and second configuration respectively; Fig. 3 is a
perspectiven¥kﬁw.of the acti? portion of a valve assembly in aceordaith
I'h.in%thi . Tclircl11"() 1-1 1011 shown in Fv Fig. 5a and b \icy\ of a
eat av.;.1,;Rp. 8 Referring firstly to Figs. 1 to 4, the valve assenbly
10 conprises two val ve portions, an upper, passive and | ower, active valve
portion 12,14, each having a val ve housi indicated generally at 16, 18
whi ch are gBHER&IICyERA Y By bg sy HFRR fgqgfﬁél?fr%swgﬁlg%gec%f{ 20' which is
pivotally nounted within the housing. Valve housing 18 has an annul ar
recess 19. Théigvalive (cilsumeatarghisdre tposioed therqtiyopgle Grvethomagiabnnul ar
disc and is provided with spindles 22,22 by neans of which the valve

cl osur e nenhehetistrpisiotel thy aauit ed switchédbdcheo Heudssngnfigmeation and

the two valve portions disengaged.

By way of example only, a specific embodiment of the present invention will now

be described, with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of two valve portions of a valve assembly in
accordance with the present invention;

Fig. 2a and b is a perspective view of a valve assembly in accordance with the
present invention in its first configuration and second configuration respectively;
Fig. 3 is a perspective view of the active portion of a valve assembly in
accordance with the present invention;

Fig. 4 is a perspective view of the locking means of the active portion of the valve
shown in Fig. 3; and

Fig. 5a and b views of a cut away section through the active valve portion of Figs.

-4,



val ve closure nmenber 20,20" and the spindles 22,22"are machined froma
singl e piece of netal. One of the spindles 22 of the |ower valve closure
nmenber 18vO0ppweds v connected to actuator 26. Thus, treTaBOlSORBSC iS
journalled for rotation on the spindl#&s 22,22' and is noved by rotation of
the spindle 26. An automatic actuator 26 is received on an opposite end to
the annul ar disc of the spindle 22. Two actuators may be enpl oyed, one
either side of the spindle of the active valve portion or a nmanual actuator
can be used in an alternative enbodinent. The vallnienihei- 20,20" 1.1)1e
froman in 11 |I,:oranwintlicdr L:011,1)1111:7?.:111a111\ ri;11

Referring firstly to Figs. 1 to 4, the valve assembly 10 comprises two valve

portions, an upper, passive and lower, active valve portion 12,14, each having a

valve housing indicated generally at 16, 18 which are generally annular and a

valve closure member 20, 20” which is pivotally mounted within the housing.

Valve housing 18 has an annular recess 19. The valve closure member 20,20 is in

the form of an annular disc and is provided with spindles 22,22 by means of

which the valve closure member is pivotally mounted within the housing. The

valve closure member 20,20 and the spindles 22,22 are machined from a single

piece of metal.

One of the spindles 22 of the lower valve closure member 18 is operatively
connected to actuator 26. Thus, the annular disc is journalled for rotation on the
spindles 22,22 and is moved by rotation of the spindle 26. An automatic actuator
26 is received on an opposite end to the annular disc of the spindle 22. Two
actuators may be employed, one either side of the spindle of the active valve

portion or a manual actuator can be used in an alternative embodiment.

The valve closure member 20,20° is engageable with and disengageable from an
annular valve seat in the form of an annular seal (not shown) which is seated in a
complimentarily-shaped recess in the valve housing. The seal comprises a EPDM
annular abutment portion (alternatively, perfluoroelastomer or any other suitable

material can be used) which, in use, engages the valve closure member 20,20°.



[Tic:II\ L notisimlk:1 1'1 ; WD 2010/ 092395PCT/ GB2010/ 050228 9 The outer
end face 32,32' of each of the valve housing portions 16, 18 is planar and
in use eawb 2hwoW239s connected to, for exanple, adjacent PpT@Bg10E¢1280NS OF
a vessel in a manner well known to in%the art and a through passage is
formed by neans of for exanple, aligned bores. The abutnent of the two

val ve housing portions 16,18 forma mating pair such that the upper valve
portion 16 is nounted within the | ower val ve housing portion 18, the upper
val ve porti ORe dicheidmycarl, 2’ afdadhhne thoweve halsing poaidrsde, 18iskpdamag fenmal e. I n
a first configuration (see Fig. 2) the two val ve portions are engaged, such

that the val¥einGkosihaaEEbeikcrlto Ieadaehpld aidcbe Spins eeutidhangr #nvi r onment
and that material to be transferred t hrough the valve will not be

contam nat ed. 0 if Re. AL OUPE y@nmﬁe tathﬁ_&%l]giﬁ%s.b%%is%mﬁ@i‘%’ portion 14

of the valve as two novea nmount ed | ocki ng dianetrically
opposite one anoth&r and Io%@te within a housing 62. Each pin 60 is

capabl e of PFHRAGREF ST HrodEHSAPOIfSve from an unl ocki ng position (see Fig.

here the pin is located within the housing 62 to a | ocking or engaged
position hereby the pin 60 extends beyond its housing (see li.. 4). WO
2010/ 092395PCT/ GB2010/ 050228 10 Fig. 5a and b show the | ocki ng nmenber
engagi ng Wi The andmditsdtizgatgiong e ltsmaeoftonall @ 18 forpag Bialiag poF 4dn of t he
val ve. As can be seen, pin 60 is noveable froma retracted position (Fig.
5a) into anthexfhenged vabsipoitan (6Hk groubta)l witien enctibecipiatvd Inusiageiovtedh i n bl i nd
bore 64. The valve closure nenbers are adapted to be pivotable through 90

deuces, and;yheNLiRr LiSe hatkibl 16PEMResE hilPMe thRrRaRLidoaiRf 18 hignd nner face
50, 50" of the valve closure nmenber 20,20'" corresponds with the profile of

the through.bore - I gt Va1 SRibNG, Do s888rictions for
the flow of fe?}a:iﬁ' ér? %rﬁ }%? ﬁ%@u\r@%c&ﬂ?&aﬁ Iﬂ‘:" 2) RERRPYE it Pengdged,
such that the valve closure members are sealed from the surrounding environment

and that material to be transferred through the valve will not be contaminated by

the surrounding environment,

The active or male portion 14 of the valve 10 has two moveably mounted locking
pin 60 diametrically opposite one another and located within a housing 62. Each
pin 60 is capable of translational movement to move from an unlocking position
(see Fig. 3) where the pin is located within the housing 62 to a locking or engaged

position whereby the pin 60 extends beyond its housing (see Fig. 4).
The housing 62 forms part of the spindle 22.

There are two complementarily shaped blind bores 64 that are located i the

female valve portion 12 each of which is shaped to receive respective pin 60.



The val ve assenbly can then be fully engaged in its second configuration,
wher eby seats 28,28 nmate to forma seal and val ve closure nenbers 20, 20
cont act owmearavk®s and can rotate to open each val ve pectrigBrorespasti vely,
which are sealingly en, ,,a(,-2.ed th®reby allow ng the passage of materi al
t herethroiwh without the material becom ng contam nated. Rotation of the
spi ndl es 22, 22' of the |lower valve closure nenber 20° will result in
rotation of the upper valve closure nenber 20'. 11 These barriers can be
created by Bryscamdh siabi oo lakigeatsbergagkahsyitd and dgspgagingseal seor

i nfl atabl e seals. Wien the valve is split open into two hal ves, any

material di gRE&es pabditd forBoly 86&8lvaRtCAs Wirl Be s¥BH, HibMid hévabRIfrdhhy as each
val ve portion is sealed fromthe surroundi ng at nosphere by the val ve

cl osure ne 1 td ' -+ {{.,s of the

f or egoi ng gﬁﬁéﬁfd ﬁﬁgémgggsgggﬁ% eeg%ﬁ%8?§%3gﬁgﬂ?ﬁ%ﬁgﬂﬁﬁigg g{%eplaced W th
a different actuatqr, .such as a manual |l y-operated handle. An alternative
enbodi nent &fY mgﬁ%@iﬁﬁ3@€vention repl aces the butterfly valve closure
menbers of the valve with ball closure nenbers. WO

2010/ 092395PCT/ GB2010/ 050228 12 CLAI M5 1. Asplit valve apparatus
conprising two valve portions conplenentarily shaped such that the first
can seal i nglke engagesuit tiendadg %@g%ptﬂdé@ &c pivorblhidraebdRdicgscalandw t he
novenent of material therethrough, each valve portion conprising a housing,
a val ve scawhand ig fuly weengloegishehaeiotier ofitby mabl cbed, $&'esf the Vilvst position
in which the valve closure nenber is displaced fromthe val ve seat and the

val ve is op@Bsur@RneSBEANERRSIhHORith hdMbal dfitee thadusd HetOsne menber
co-operates with the valve seat and the valve is closed, wherein the

apparatus_hag, & JsfiSt oERRLLAUARL hOReIbhl &R i bF RhigARd second val ve

portions engage W one anot e va cl osure nenbers being cl osed,
and a second configuration in which the two val ve portions are di sengaged
from one andffE?: the first valve portion having | ocking means noveabl e
relative to the second valve portion to selectively |ock and unl ock the two
val ve portions together.

The valve assembly can then be fully engaged in its second configuration,
whereby seats 28,28 mate to form a scal and valve closure members 20,20°
contact one another and can rotate to open each valve portion respectively, which
are sealingly engaged thereby allowing the passage of material therethrough
without the material becoming contaminated. Rotation of the spindles 22, 22° of
the lower valve closure member 20” will result in rotation of the upper valve

closure member 20°.

The valves of the present invention are able to operate in a complete sterile
manner, with, in one embodiment, an in situ sterilisation step before and after
each docking, regardless of how many times the valve is split open and re-docked,

ensuring sterile conditions on product contact parts.



2. Asplit valve apparatus as claimed in claim1, wherein the |ocking neans
coi nprises a |l ocking pair one nenber of which is novable relative to the
ot her andwoapsmbies3ssf sel ectively engagi ng with the othercrmH2ero/sm28ock and

unl ock portions together. 3. Ailsplit vae ipparatus as clained in
claim2, wherein the |locking pair conprises a nale and fenal e nmenber
conplenentarily shaped to one another. 4. |ie nti"hcr. di\ L
1didtLIdLITITILU i1l one or nore of daiii-H 1! | e mu: LI NA vdui eh i s novabl e

relati', e nrhée vheldd @n BRirddedMal aiyriomihation afiycabneasictsnoriegobrel airrr 2 to
4 | ncol be! apabl o of |nninonal

seats or inflatable seals.

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

surrounding atmosphere by the valve closure members.

The invention is not restricted to the details of the foregoing embodiments. For
example, the valve actuator may be replaced with a different actuator, such as a

manually-operated handle.

An alternative embodiment of the present invention replaces the butterfly valve

closure members of the valve with ball closure members.



WO 2010/ 092395PCT/ GB2010/ 050228 13 6. A split valve apparatus as
claimed in any one or nore of clains 2 to 5, wherein the |ocking pair

conpri seswe 2nl@23yenber conprising a pin a fenal e nenbercoimbiopsoRsi ses a
conpl enmentarily shaped blind bore, for receiving the nmal e nenber. 7.
A split valve apparatus as clained in any one or nore of clains 2 to 6,
wherein the | ocking pair conprises a male nenber disposed in the active
valve portion and a fermale in a pasgjxevukal ve portion. 8. Asplit

val ve apparatus as clainmed in any one or nore of clains 2 to 7, wherein the
| ongi tudinal axis of the male nenber is off-set fromthat of the female

rember in the | ockig PRI gpuras cophish ny%Vglvggge(%nsl@og%@@ﬁl%%g@ac' ai fied i n

any one or nore of al'ns ere st and Secon | ve
portion nbers third. val portion _has correspondi ng
ol e mongarbsh i R @%ﬁﬁﬁ@%ﬁ%&wz&h pd PPt VHHNE stigRd [ AT
portions can receive A split valve apparatus as clained in any
one or Wemovsmente 1mt%@dh%§hmuah>@ch Vit e BeHORB SURPHENY & hpwying. dryalve seat
nmount abl e on a vessel or conveyance neans. 11. A split valve

appar at usl @aslad dbsred niembanyovendladretwame fifst pdseioprie edukihrtge ghlae npsumsher ei n
the valve portions are integrally formed with a vessel or conveyance neans.

12. A splkinbevialdisplRRPAOALUHS vaSe SdabhiBde vilval cheANBJA scO®IdgRftiohhie precedi ng
clains, wherein the inlet and the outlet of the chanber are closed, on

moveneng,f @k \Lzh@e &b&st neRibkddd- Oﬁérﬁtgsoxﬂltﬁ hel AR ede &R 'tlgéj\'feﬁﬂgé 19 @Imécﬂ-
1):11:111.1'4C:111110e] 11) 1111\11; .11- 11101C Ocwil

dirk, ci Rherdln thé apﬂaré”%us jsjaoéfst’ configuration in which the first and second valve portlons
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.

2. A split valve apparatus as claimed in claim 1, wherein the locking means
comprises a locking pair one member of which is movable relative to the other and capable of

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

3. A split valve apparatus as claimed in claim 2, wherein the locking pair

comprises a male and female member complementarily shaped to one another.

4. A split valve apparatus as claimed in any one or more of claims | to 3,
wherein the locking pair comprises a male member which is movable relative to the female

member.

5. A split valve apparatus as claimed in any one or more of claims 2 to 4,

wherein the locking pair comprises a male member capable of translational movement.
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claimed in any one or nore of the preceding clains, wherein the val ve seat

conpri seswe 8&i923venber . 16. A split val ve appar acusseesioniseizsed i n
claim15, wherein the seal nenber comg@rises an abutenent portion and a
resiliently deformable portion. 17. A split valve apparatus as

claimed in claim15, wherein the resiliently deformble portion of the seal
menber is | ogat edabgiiivean et fipariut ereRtm@Dit ko odadrtherevel viainkoasions.

18. A split valve apparatus as clajned jn claim 15, wherein th%)valv

cl osur eVheistidhe jaskprediaiigemprisesy Baledpaglerrcgmprigiagiamin afemalg giem ewmﬁ is

adopt ed j : i i g n%?:o%lr' ngi 19.
A spli tcvlgifr\%gggg(grg %?fggélglsyasgﬁg%dngl I r?trézlqgrl %gellglfagt C‘gr#ﬁéli%n t he val ve closure

menber conprises an elastionetric material covering the valve closure

menber . 20, A split valve a atus.as clained in /,_one_or re of
the previous’cl ai /?’rss,pl’ahvélvéi ?Pﬁaf?z%gﬁpﬁ g FEebi Asg ﬁigéﬁgn% 8rt0b§fgsi ng

the val ¥Rer@in QB IRKIBIRE! cohiprBed 4 Mall RERBLrRKHOEIINR the active valdd poRicsRintita val ve
apparatus as clainmed in any one or nore of the preceding clains, wherein

t he val igmaseiala fagsivordveporsant he val ve housing, or on the val ve cl osure
menber. 27.A split valve apparatus as clained in any one or nore of the
preceding clains, wherein CPrj. ,,"..s !ITim he switched fromthe first
coidinfationgto tRespiecand ghpaiang bselaimed in any one or more of claims 2 to 7,

wherein the longitudinal axis of the male member is off-set from that of the female member

in the locking pair.

9. A split valve apparatus as claimed in any one or more of claims 2 to 8§,
wherein the first and second valve portions are female members and a third valve portion has
corresponding male members, which the female members of the first and second valve

portions can receive.

10. A split valve apparatus as claimed in any one or more of the preceding claims,

wherein each valve portion is mountable on a vessel or conveyance means.

11. A split valve apparatus as claimed in any one or more of the preceding claims,

wherein the valve portions are integrally formed with a vessel or conveyance means.

12. A split valve apparatus as claimed in any one or more of the preceding claims,
wherein the inlet and the outlet of the chamber are closed, on movement from the first

configuration to the second configuration.

13. A split valve apparatus as claimed in any one or more of the preceding claims,
wherein the valve seat and valve closure member are complementarily shaped, to ensure that

a seal is formed when the valve closure member is closed.

14. A split valve apparatus as claimed in any one or more of the preceding claims,

wherein the apparatus is a split butterfly valve or a split ball valve.
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15. A split valve apparatus as claimed in any one or more of the preceding claims,

wherein the valve seat comprises a seal member.

16. A split valve apparatus as claimed in claim 15, wherein the seal member

comprises an abutement portion and a resiliently deformable portion.

17. A split valve apparatus as claimed in claim 15, wherein the resiliently
deformable portion of the seal member is located between the abutement portion and the

valve housing.

18. A split valve apparatus as claimed in claim 15, wherein the valve closure
member is provided with a recess for receipt of a seal, which is adopted to engage against a

solid portion of the valve housing.

19. A split valve apparatus as claimed in claim 18, wherein the valve closure

member comprises an elastiometric material covering the valve closure member.

20. A split valve apparatus as claimed in any one or more of the previous claims,
wherein the valve comprises biasing means for biasing the valve closure member into its

closed position.

21. A split valve apparatus as claimed in any one or more of the preceding claims,

wherein the valve seal is located on the valve housing, or on the valve closure member.

22. A split valve apparatus as claimed in any one or more of the preceding claims,
wherein the apparatus may be switched from the first configuration to the second during use

to allow material be transferred therethrough.

23. A split valve apparatus as claimed in claim 36, wherein on the completion of
passing of material, the apparatus may be switched from the second configuration to the first

configuration and the two valve portions disengaged.

24. A method of transferring material comprising the use of a split valve apparatus as

claimed in any one or more of the previous claims.



