
SPLIT VALVE 

The prcsem invention relates w valves. and in panicu]aL hut not exclus1vcly. to 

valves for controlhng. charging. dlschargjng and/or regulating the ilo\\ of' 

powders. liquids. slurries and/Or fluids. 

Valves. such as split butterfly valves. are available in manv designs and used 

\vide!y for processes v/hcre product ~ontainn1ent is required to prcv•:.::nt product 

exposure to environment and pcrson11cl \vorking in close proxin1ity of the product. 

The split valves are designed pre-dominantly for handling and comarncd transfer 

of solid state powders and b11·anular material alike. 

Split valve design allows the vaivc to he split open into two halves. c01T1rnoniv 

cal!ed aipha and beta halves. or active and passive halves. l'"he valve design is 

such that \Vhcn split the t\VO halves keep the contents on either side s~aled anci 

contained. 

Sin1iiar lo the spllt butterfly \'alvc_ a split ha!! vai\·c can also be used for contained 

lransfer of solids and n1orl' comn1oniy liquids. His1oric.ally, these \·a)ves hav(.: 

n1a1nfy been used in phar1naccutical and biotecb industrles: for non-srerilc 

operauons 

In sterile equipn1en: design. full systc111s need to he s1erlliseci 2nd once sterilised. 

it is in1portant to ensure sterilit>' 1s maintained throughout lhc processing cvci:.::. 
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for example, adding of materials, discharging of n1a1erials. any process transfers 

between systen1s etc_ 

Spill valves can be sterilised via a number ofl;.nown methods, which include 

autoclaving, passing steam through the open valve. or passing other gases, such as 

vapourised hydrogen peroxide. through them prior to any product corning in 

contact with the internal surfaces or product contac1 parts. 

In the mmrnfacture of pham13ccuticals, 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. handlmg 

must he controlled and managed to provide optimum protection fr>r the operator 

and for maintaining the integrity of the product. 

The material being handled is often hazardous lo health. owing w the increasing 

potcnc~' of n1aJ1y nev; pharrnaceutical ingredients. Phan11aceutical and bic-

rnanufacturing products are often n1anui~1ctured under strict controls against 

product contan1ination. This is because the products arc often for burnan 

consumption and the industries are heavilv regulated hv bodies !ikt· the FDA 

(Food and I)rug .Adminlstraiion} in the tJnited States and the tv11-fFZ/\ (:"vlcdicincs 

and f-lcalthcare products Regulatory _;\gencyJ in the l_!nited King:dcn11 

Furthc1111ore, the pharn1aceutical products. ::.itch as active pharn1aceu1icai 

ingred1erns and/OT subsequent!:, ... diluted po\vders. n~ay in sufficient quantities be 

ha/~ardou;:: to the health of an operator I~ 1s therefore necessar)- to avoid d1rcc1 

contact betv.:eer; an operator· and the potentiaily hazardous rnatenal. 
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O"ving to such stringent requiren1ents for t11erc to he a good seal het\vcen active 

and passive elements of the split valve !O prevent product exposure to 

environment and personnel >vvorking in close proxin1ir:y of th(; product 

n1anufacture of the elen1ents or the \'al\'C are under stringent conditions to cnsure­

that the dimensions of the clemems are precisely manufactured to ensure stringcm 

tolerances are incl. 

In addi1ion. the valve ele1ncnts are consequently relatively large often O\\'ing to 

the housing for the valve itselfheing capable of ensuring that there is a good seal 

herween men1hers. This can 111ake the containers bu!kv and difficult to handle. 

pal1lcularly when being handled in a glove box containment apparatus where the 

dexre:rit:v of operators is compron1ised. 

ll is a11 ob_1ecr of the present invention to overcome or alleviate one or more or the 

problems associated with the prior art 

In accordance \Vith 1he present invention. thert is provjded a split valve assen1biy 

comprising two valve portions con1plc1nentarily shaped such that the first can 

seahngly engage \\Iith and co-operate \vith the second to al1ov/ the rnovcrnent or 

n1atcria1 thcrcthrough. each vaivc portion cornprisinf a housing. ~·i \'a1vc scar anc'. a 

valve closure rncn1hcr n1oveable herYveen a first position in \Vhich the valve 

closure n1en1her is displaced fl·on1 the valve seal and the valve is open. and J 

second position in \Vhich the vaive closure nltlTlbcr co-operates \vith the valve 

sea: and the valve is c.ioseLL \vhere1n tht: assen1hl\ has a first configurauon in 



which the first and second valve portions engage with one another, the valve 

closure n1en1bers being closed. and J second configuration in \vhich the lVJO valve 

portions arc disengaged fro111 one anotheL the first valve portion having locking 

means moveable relative to the second valve portion to sclectiveiv iock and 

unlock the two valve portions together_ 

The present invention provides a valve assembl:/ capahle of ensuring a secure and 

good seal thcrcbc1wecn and \vhich has a sin1plified n1echan1sn1 for engagen1ent 

and securing valve portions together to provide an in1proved valve sys1en1. 

1~he locking 111cans may con1prise a locking pair. one 1nerr1bcr ofvv!iich Ls 

moveable relative lo the other and capable of selectively engaging \Vith the other 

member to lock and unlock portions together. 

The locking pair n12y co1nprisc a male and fen1ale n1en1ber complcn1cn1arily 

shaped lO one another, The male member is preferably moveable relative to the 

Jemaie mem her 

The niaL .. ~ n1e1nher is preferahiy capable of translational movcnH:~nL 

In one en1hodimcnL the n1alc n1cn1bcr coinprises a pair and the fC1T1ale tT1ernhcr 

co1nprises a con1plcn1entarily shaped biind bore for rec cl vin~1 1hc n1alc n1cn1hc:·. 

The n1ale rnen1ber is preferabl: disposed 1n the aCU\'t, \·;.ilvc poruon and tht' 

ft:n1a!e tn the passivt< \'al'/C' portion. 
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The longitudinal axis of the male member may be off-set from that of the female 

member. Consequently, when the male member engages and is received bv the 

fen1ale n1en1ber, the valve ponions are squeezed together to 101111 a betler seal 

therebetween. 

In one embodiment the first and second valve portions mav be both female 

r11en1bers. there heing a third valve portjon having corresponding 1naie n1en1bers 

\Vhich the fen1ale n1en1bers can receive. 

Each vaivc portion of the assen1hly' 111ay be n1ountablc on a vessel for cont.aining 

material. conveyance i11eans. such as a hose.\ for conveying n1aterial ancilor other 

process cquipn1cnt kno\vn to the art The in cans for n1oun1ing the valve: portions 

may· comprise any- n1cans known to the art. such as for cxan1ple a screYY thread, 

interference fit. female:fe1nale at1achen1ent etc. ln an ahtc:rnative en1bodin1enL the 

vaJvc portions rr1ay he integrally JOrn1ed \.vi th a vessel or convevance n1eans. 

The inlet and outiet of the chamber may be closed once the rnovemern from the 

first to the second configuration is con1pietc. ln so doing. the ussen1bly ensures 

that the rna1crial hcinf transferred therethrou::;:b docs no: con1e into contact Yvith 

the surrounding environrr1enL 

The valve seat and valve closure men1ber art' µreferahiy con1pien1en1arily shaped 

lC ensure that a seal is fanned \J,.Jhen the \'ahie closure: n1en·1ber is closed 
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The valve assen1hly n1ay be a split hutterfly valve. spiit hall valve. any other split 

valve or quick release coupling known to the arl. Pre1~erably. the assen1bly is ;_i 

spli1 butlerflv valve. 

Preferably, the valve po11ions fon11 a n1ating pair, one being a n1alc or active valve 

portion. the other female or passive. 

Preferably. the valve sea1 con1prises a sea[ IT1e111ber. The seal JT1en1ber n1a)' 

preferablv comprise an abutmcm ponion and a resiliently deformable ponion 

locatec between the ahutmem portion and the valve housing. 

Jn an alternative embodimem. the valve closure member mav he provided with a 

recess fiJr receipt of a seal which. in use, is adapr.ed to engage against a solid 

pomon of the valve housing. 

1n the case where the seal 1s located in ::: recess in the vaivt:' closure n1e1T1be; the.· 

vaJ"/t closure 1T1emhcr and the sea.I located thereon. 

ln one emhodin1ent. the Yalvc closure n1en1i1er being pivotahie beyond th::: 

the val\'t seaL the valve ITiay furlher cu1nprisc h1assn:g ni::::ans i()r h1ass1nf:: ihc 
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valve closure member imo its closed position. 

The valve seal mav be located either on the valve housing or on the valve closure 

Du1ing use, the assembl~/ may be svvached fro1n the first to the second 

configuration to allovv matcriai to he transfen·ed therethrough. Once the n1atcrial 

has hcen transferred_ the asscn1hly is S\Vitchcd hack t0 the first configuration and 

the l\VO valve po11lons disengaged. 

Bv wav of example only. a specific embodiment of the present invention will no\\ 

he described, vvitb reference to the acco1T1panying dra\vings., in \Vh1ch: 

Fig. 1 is a perspective viev.,' of two valvC' ponions of a valve assen1hly 1n 

accordance with the present. invention: 

fjg. 2a and his a perspective vievv of a valve assen1bly in accordance \vi th the 

present invention 1n rts first configuration and second configuration respectively: 

Fif;.. ~ is a perspectivt· vie\, .. of the ac1Tv::.~ portion of a vaive assen1blv in 

accordance \.\.1ith the prcscn1 invention: 

Fig_ 4 is a perspective vie\"' of the locking n1cans of the ;ictiv:::' portion of"thc valve 

sho\\Tl 1n Fig . .1.: and 

Fi~. 5::i and h v1ev,1s of' a cul a\vay section through Lhc active \..'Jhi::'.' poruon oi'Fig.<::. 
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Referring firstly to Figs. 1 to 4. the valve assembly l (I comprises twci valve 

portions. an upper, passjvc and lower, active valve ponlon 12, l 4, each having a 

valve housing indicated generally m 16. l 8 which are generally annular and a 

valve closure n1en1ber 20. 20' which is pivotally n1ounted \vithin the housing. 

Valve housing l 8 has an annular recess 19. The valve closure member 2U,20' is in 

the fom1 of an annular disc and is provided with spindles 22.22· hv means of 

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

valve closure incmber 20,20' and the spindles 22.22'arc n1achlned fron1 a single 

piece ofn1etal 

One o:the spindles 22 of the lower valve closure mcmhcr l 8 is operativelv 

connected to actuator 26. Thus, the annular disc is journalled for rotation on the 

spjndles · and is moved by rotation of the spindle 26. An auwmatic actuator 

26 is received on an opposite end to the annuiar disc of the sp1ndie 22 ·r\:vo 

actuators n1ay be en1ployed. one either side of the spindle of the ac1lve vaive 

ponion or a 1nanual actuator can he used 111 an alternative en1bodiment. 

1"he valve closure rnernher 2U.2n· is cngag:eablc \Vith and disengagcable fl·on1 an 

annular \·alvc seal 111 the fonTi of an <Jnnular seal (not sho\vn) \vhich is seated in::.: 

compln11entarily-shapcd recess in the: valve housing. 'fhe seal con1pr]ses a F~PD!v1 

annular abut1T1en1 portion i allernativcly. perfluoroelastonv:?r or any oth::r suitable 

n1aterial can he used) \Vhich. in use. engages the va]\i:::' closure n1er11ber 20.2()' 
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Tbe outer end face 32.32' of each of the valve housing po11ions J (). l Eis planar 

and in use each face is connected to, for cxan1ple. adjacent piping sections or a 

vessel in a n1~111ner \vcll known to in the art and a through passage is forn1ed by 

means o[ for example, aligned bores. 

"fhe abutment of the two valve housing portions 1 6.1 S forn1 a rnating pair such 

thai the upper valve portion I(> is moumed within the lower valve housing portion 

18, the upper valve DOrtion 1 (i hcing n1alc and the lo\ver valve portion 1 S hcing 

fen1alc. In a first configuration (sec Fig. 2) the two valve portions are :::-ngaged. 

such that the valve closure n1e1nhers are sealed fron1 the surrounding env1ronn1cnt 

and that material to be transferred through the valve will not he contaminated h\ 

the surrounding cnvirontnent 

The ac1ive or male portion J 4 of the valve 1 (i has two n1oveably n1ounted locking 

pin 60 diametrically opposite one another and located within a housing CJ:. Each 

pin 60 is capable oftransiarional movcn1ent to move fron1 an unlocking position 

(see Fig. >) where the pin is located \vi thin lhe housing 62 to c: locking or engaged 

nosition \Vherehy the pin 60 extends beyond its housinp: (see ..+) 

The housing 62 forms part of the spindle 22. 

"fhere arc t\vo con1plcmcntarily shaped biind hores (14 that are ioc:.ned in tht' 

fcn1ale valve ponion 12 each of'v,,'h1ch is shaped to r;:ce1ve respcctivl' pin (J(!. 
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Fig. Sa and b sbo\\· the locking nierriher engaging \v1th and disengaging with the 

female or passive portion of the valve. As can be seen. pin 60 is moveable from a 

retracted position (Fig. 5a) imo an extended position !Fig. Sb) where the pin is 

received m blind bore (J4. 

The valve closure members are adapted to be pivorahle through 9(1 degrees. and 

when 111 its fuliv open position the profile of the inner face 50.5(1' of the \'aive 

closure member '.W.20' concsponds with the profile of the through bore of the 

valve housing, thereby creating no restrictions for the fio\v of fluid or other 

material 

The valve assen1biy can then be fully engaged in its second configuration. 

whcn:::h;,: scats 2S.~8' 111ate to form a seal and va]\'C closure 111cn1hcrs .20.](f 

contact one another and can rotate 10 open each valve portion respectively. vv'hich 

arc scalingly engaged thereby alio\ving the µassagt' of 111aterial therethrough 

\vi.thou; the n1a1erlal becorning contaminated. J::Zotation of the spindles::::::::,:::::, or 

the lov;er valve:: closure n1en1ber 20· \\.'ill resull 111 ro1a1ion of the upper valvc­

ciosure member 20' 

"[ht \'a ht cs of the present invention arc. ablt' to operate a1 a co1nplctc sterile 

111anner, \);ritb, in one cmhodin1cnL an 111 situ sterilisation step heforc anLi after 

each docking. regardless orhov,· n1any tin1es th(: valve is spii1 open and re-doc,kecL 

ensuring sterile conditions on product con1ac1 pans. 
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These barriers can be created by any con1bination of seals. gaske1s. o rings. or 

sems or inflatable seals. 

When the valve is spllt open imo rwo halves. any 111a1erial disposed within a 

vessel etc. will maintain its sterili1v as each valve pmtion is scaled 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 mav be replaced with a different actuator. such as a 

manuallv-operated handle. 

An alternative embodiment of the presem inve111ion replaces the hutlerfly valve 

closure members of the valve with ball closure members. 
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CLAIMS 

1. A spli1 valve apparatus comprising two valve portions complernentarilv 

shaped such tha1 the first can sealingly engage with and co-operate with the second to aliow 

the move111ent of mate1ial therethrough, each valve portion con1prising a housing. a valve seal 

and a valve closure member moveable between a first position in which the valve closure 

member is displaced from the valve scat 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 apparatus has a first configuration in which the first and second valve ponions 

engage with one another. the valve closure n1e1nhers being closed. and a second configuration 

m which the two valve portions are disengaged from one another. the first valve ponion 

having lockmg means moveable relative to the second valve portion to selectively Jock and 

unlock the two valve portions together. 

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. .4. split valve apparatu:-; as clain1ed in c!ain1 2, \\1herein the locking pair 

con1prises a niale and fen1ale 1nen1ber complcmentariiy shaped to one another. 

4 .A split valve apparatus as claimed in any one 01 n1ore of claiins I ln ~, 

wherein the locking pair comprises o male member which to; movable relative t(' the fomaie 

me1nher. 

5. /\ spilt valve apparatus as cla1n1ed in any one or more of cianns -; to 4_ 

wherein the locking pair corn prises a male n1emher capable ()f translational n1ovement. 
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6. A split vaive apparatus as claimed in any one or more of claims 2 to 5. 

wherein the lockmg patr c:ompnses a male member comprising a pin a female member which 

comprises a complementarih shaped blind horc, for receiving the male member. 

A .. spllt valve appararus as clain1cd in any one or n1orc of clain1s 2 to h. 

wherein the locking pair co1nprises a rnale rnen1ber disposed in the active valve portion and a 

female in a passive valve ponion. 

8. A split valve apparatus as claimed in am· one or more of claims 2 to :. 

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 ponions arc female members and a third valve portion has 

corresponding male memhers. which the female members of the first and second valve 

portions can receive. 

10. A split valve apparatus as claimed in anv one or more of the preceding claim:;. 

v..1hercin each vaive po11ion is mountabie on a vessel or conveyance means. 

l J. A split valve apparatus as claimed in anv one or more of the preceding claims. 

wherein the valve portions are inte~'faliy formed with a vessel or convevance 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 chamher are closed. on movement from the first 

cnnfiguration tn the second configuration. 

13. /\ split valve apparatus ns clain1cd in any one or 111on: of the preceding clai1ns. 

v..rherc1n the valve scat and \/n}vc closure.~ rnctnbcr arc compiemcntaril:« shaped. tn ensure that 

a seal is fr>rrned \Vhen the vaive closure n1c1nher r.s closed. 

14. fa., split valve apparatus as clairned in any one or more: of the preceding clain1s. 

\vhercln the appJratus 1s a spli;: butterfly valve OJ a split hail valve. 
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l 5. A split valve apparatus as claimed in any one or more of the preceding claims. 

wherein the valve seat comprises a seal member. 

l 6. A split valve apparatus as claimed in claim 15. wherein the seal member 

comprises an abutcment portion and a resiliently deformable portion. 

I 7. A split valve apparatus as claimed in claim I 5. wherein the resiliently 

deformable portion of the seal member is located between the abutemem 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 I 8, wherein the valve closure 

member comprises an elastiometric matcnal covering the valve closure member. 

20. A split valve apparatus as claimed in anv one or more of the previous claims. 

wherein the valve cornpnses biasing means for biasing the valve closure member into as 

closed position. 

2 J. 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. 

.A. split valve apparatus us claimed in any one or tnore of the preceding cla1ms. 

v/herc!n the apparatus rnay he S\Vitched ffom the first configuration to the second during use 

to allow material be transfoned therethrough. 

23 _,\ split valve apparatus as claimed in claim 36, \vherein on the completion of 

passing of material. the appararus may be switched from the second configuration to the firn 

configuration and the tvv'o valve portions disengaged. 

24. /\ n:ethod of lransferr1ng material comprising the use of 8 split 'v'alvc apparatus a~ 

clair11ed 1n an\ one nr 1nore nf the previou.c: clain1s. 


