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. MAINS PRESSURE PLUSHER VALVE 

Field of the lnvenUon 

The Invention relates t.o R mnlm; preRsurP. vnlvP. for n mnim; preRRtn'P wntrr 

system which, upon ncUvnU011 , . wm dellve1· n predetermlnP.d volumP. of 

5 water. 

10 

In thts descrlpUon, wherP. Um vnlve lR described ln respect of wntel", ll 

wlll be understood thnl ot hE111• fluid could be used with the vnlvP. ns w"ll • 

Background 

ConvenUonnlly. wher~ U ls . neceRsary to 

amount of wnter, a headei• tank It.; commonly 

valva. 'I'ypically, this i,; ·required fo1• toJlets. 

dischnrgP. R predetermined 

\lsed ~Uh n uontrolling flnnt. 

ThP. ·tank iR sbmcl lo hold .. 

!.1 ., ' 15. 
t : I 1 

a set amount of water. Aft.er ·eRch dh;charge the tank needs to be refilhul 

with an attendant delny hntwES~n flushes. Those tanks cnn be unsightly or 

otherwise nead to be RRfeguRrded against vanda~ism nnd il ii:; common to 

locnte them In the pa1•tlUoninJ( wans or ceilings of the urh1,.J. Furthe_r. 

p~rtlculnrly In large bulldh1gR, the combined weight of the many bender . . ,. .: 
. ··~~ 

·· tanks requires· 11ubRtnntlnJ ndclltlon lo t.he sl?.e of Um foundntioni:; nnd 
,. ...~: "'~ 

r: ;_; ''.l '>i:t-: _°:'" frRmP.WOl'k of the bulJclin". Jn view of thr. bulk of t.h~sr• t.Rnks •. 

installation coRts am tncrC'IRAntl. Accordingly. there wns n nRr.td for n 

mnlnR prea111ure flnahlnl( Aystt11m which wo"uld ·avoid the nend fo1· thPRn 

types of tanka. 

~ ~ . 
' ' . 

VnlvesAhav~heei1-:propdsmr--..c, fulCll this ner.d which, upon actuation, nllow 

A • pr~a~termlned ·~··volum~ .. nf water · t.o · flow U~rough the~ vnka bfffnrP 

att.tomatlcally' cloRb\R or sdoppin~ the flow or wnte1·. However, ,::uch vnlve>i:: 

25 to df\t.e · 'hava'' ~ u'sually hHn' ln'l"g~. cumbersome. and 1·eq\1il'i"rl Rpt'lcin11y 

adnpted phnnhhlR. ·(such i~·H · 1RTtfP.J" dinmnter pipes. p1•ess11l'P _reft\1lnt.or~ nncl 

extra .vnlves) for thnir pmpffr• operntinn. ThP.y Are also expAnRh'" h• 

themsehre,; and E!X-pensl~A Ir• Install. Such known valves '1JAY AIR<'_ bn 

unRble to dftltvnr a aufflcilmt volumP of wRlftr to £1uRh as required. ThP.y 

30 permit little adjuRtment. f01· t':ir volumn of wnh•r to hP deliverP.d nml cannot 

readily provide the Wf"ll•knowu 11dual nush 11 capnblllty • 

. .. 
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Auld.raliRn pnhmt numhPr 577932 da1rnribPR n self close £lush vnlve which h:c 

intended to operntP. Rt lowr!r t.hnn mniru; pressnrP. ns one of imvernl similnr 

vAlvns, onr.h servicing n snpnrnte toll~t, whern the water supply for P.nch 

is one b1rgn heRder t.nnk. This vnlvP Allows the del°ivery of n fb<P.d volnmf' 

5 of wnter and its pnrt.ir.uhtr n<lvant.AgP is stnt.ed to he thnt thP vohmm or 

water delivered cnn hP P.AAlly varied. This valve is, hownvPr, not 

appropriRte for connPr.tion direr.Uy to n mnins pressurP water i:cy!'Cfem. 

ThRt valve hn!'C R prtncipnl vnlv<' which Cf\nt.rols the flow of wnter from thc­

inlP.t. to tha. outlet by lhn preAsure or wnter in Rn inner• rhnmbPt'. By 

10 releasing the prPAAllre of wnh~r in th~ lnnPr chRmber throuf(h n vnlv~ 

contained wtthin the prlnctpnl valve, thP. princlpAI vAh•e opons (nllowin~ 

WRler to flow from the Inlet. through to the outlet). While· thn1. wnt.Pr rlowR 

through to the outlet, some ·of thnt . wnter li:c diverted into lhP ln.n~r 

chamber which lncreaspic; .th~ watPr .presi:iu1·e in tho lnnP.r chnmbcr And 

15 thus causes the prlnclpRI vnlve. to close Rgain. 

25 

Accordingly investigations hRVP. been cArrie~ out In an attempt t.o providr 

an improved main~ pressure vnlvo to permit the delivery or n 

prP.determlned (Rlthough varlnble) volume or wRter f'rorn a maini; prei::i;urr 

water . system. 

Accol'ding to t.his invf!nt.ion, therP ii:; provided A main~ p~A~m·p vAlvr 

which compriseR: 

(a) 

(b) 

a mAin chAmh-.?r hAvinf{ nn inlat £or fluid And an outlnt fnr fluid: 

a piston locntPct In thP. mRirl chRmbPr whkh iR movRbl,. into nncl 

out of seaUng engRgPm,,-nt. with ttu~ millet c•f thP mnin r.hnmbPr: 

( c) a po1·t In Rn uppf'r portion nr tho mnin chamber abovr t "" pii;ton 

which pflrmlt!'; fluid to flow. thf?rf'l.hrnugh; nnd 

(d) R VRIVP. RRi:;ociRlPC°l Wllh the port f.O rPF(tdRtr! thfl flow nf fluirl 

through thP. phrl. 

Jo· Jn n prPferrrd emhodimPnt nf thP inventio11. the valvP furlhrr c~omrwiAf'~ 

an Inlet chamhN· · · communlf'Alhtf' wlt.h the inlP.t or thfl mnin chAmh~r. 
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Adrlillonnlly or nltP.rnntfvp,Jy, th" vnlve further comnrif;e:R n · dischnrgP 

chnmh.,.r commnnlcnting with thP outlet. or thP mAin chRmber·. 

In another prPfP.rrf'cl P.mhnrlfmt»nl or thr invrnticm. thr. \•nlvr fur1.hP.r 

comprlsP.i:; n bypn:ii;:c; pn:ii;~ngPwAy commnnicntlng hetween the ·pm·I. in thr 

5 upper portion of the mntn r.h11mber Rnd the clisr.hnrge chnmber. 

In n another preferred Pmhodlment. or thr. Invent.ion, the pl~t.on ~mal.ing1y 

engages thP. wnlh; of ttm mnin chnmber Rncl hm; nn internal pRssa~ewny 

which communlcAtP.i:; l>P.tWPPn thP. uppe1· portlon of the mnln chRm.bP.r· nncl 

thf' inlet. A flow vnh·P. i:R IO<~Ated In th~ pR:!;SRgewn~ to regulate thr 

1 Q pn,;sngP. Of fluid from thP inJrf fo the U(>pE'r portion Of f.hP. mnin chnmbP.r, 

Jn another pref P.rred form nr t.he invention, n stop tap I,; locRtPd In thtl! 

Inlet chnmbf"r And adnpt.ed tn vnry tltP. amount of WRter flowing through 

the Inlet. chRmber Into the mRln chRmber. Further, the Rtop tap cRn bP 

clo,;ed completely to prevent Rny £low of water through the valve. Thi~ 

15 feature would be pnrttculnr1y relevant for maintennnce for exAmplP.. 

Typi<~ally the stop t.Ap · mny be raised or lowered to nbstruct the flow or 

wnter from t.hP mnfn:!; rn·P.:!;i:;urp !lilystP.m lnt.o the mAln chnmber. By 

a11.,wing less water Into t.ht:' mRln chnmbei·. le~i:; wat.er Is ablP. to flow 

through thP valve to thP. c•utlP.t. durlnl{ the period the vRlve ii:; open. 

20 In an.other preferrr.d form of thP. lnvPntion, the> vAlvP ftrrt.h<?r cornpri~P~ n 

non-return vRlve ntt.nchecl tn. or lor.nted in, the outlP.t to r~striC't. fhrfd 

which hns been disrhnrgc>cl from th~ outlet. from f1owi11g hnr.kw11rd~ 

th1'01:1gh the outl~t and out. of the Inlet. Into thP mnins presi::tn·P. i:;~,r!l:tem. 

In nnot.her preferred ~mbodimP.nt or thf' inv~ntion. tho \.'nlv" cnn h" 

25 contro11Nl hy An nchmt.ion mnnn:!; whic~h rAn hf' mechnnicnl or· P.lr.ctricnl. 

Tim nct.unUng mPnni:; for thP dr.llvery of wn.t~r mny prti!ferably hr:- ndnpl.•:?c1 

so thnt thE're RrP. t.wo pr·PdPt.Prminecl volumes of watm· which thr vnlvr 

may deliver (one~ heinl{ approximAtel:v doublt? thP. other) to nllow for UtP 

W4"11 known "dunl £Jn~h" moch~ of operntion. A "du.nl-£1ush" opP.rJ\tion c~n 

30 hP RchiPVP.d hy nltPring ttu~ pr.riocl or ncth•ntfon or thP. mP.chnnicnl mPn·n~ 

( i:;uch ni:; holding thP hnncllt, clown for n ,;hort period heforr. rr1P.n!';ifll? it n~ 

opposP.d t.o A mer~ push J'ln<I r~h~as*') or, in thP cRsP· of electrir~l mPnr1~. 



by building a delay lntn f hi' P.lectronic circuitry SC? f.hRl lhP paRSRgP of 

water through 1.he pn11uUlReWR);_ hyJ>RsR '" allowad t.o cnnUnuP for " longer 

period of time . 

In an~ther preferred foJ"m of the lnventl<m, the Vlllve associated with thr 

S port to regul~te the f1ow of fluid through the port· may be opened or 

closerl by either mecbnnlrnl 01" ttlectrlr.nl mEtnns. 'ryplcRl nmchanlt:al mennR 

may be a handle, Jevnr or push-but.ton and the elactrlcal meRns \oiouJd 

normnlly Incorporate R RolC1notct which mny, "for example, hf! act\vated by 

Infra-red SP.RRorR or Plnrtrlr.nl huttonR/swltches. 

1 O ln Another preferred foJ"m of thP lnvemtlon. th~ cU,:;tnnue of upwnTrl 

movement of the piston In t.he main r.hnmhPr cnn be coJth•oJled hy, for 

example, a spindle prn}PctlnJ!' lnl.o .t.hf. uppnr portion of the main clutmhr.r. 

ThP splndlr' lndlrPctly · c:ont.rohi; th~ voh1mP. <>C wntt'r dlRchnrged by 

controlllng the tlmP. for whlr.h the vnlve Is "open" (where the VRlve permits 

15 the flow of water from thP. tn1et. t.o thP outlet). The splnd1~ can be 

lowered into the nmin chnmbf!r to decnuu;e the dlii;t.flnce through whlcb thP.. 

piston ma;y: ·rifle which lncreftRPR the vo1nme or t.he upper portion of thP 

main chamber. Thts volumP dP.t.ermhleR the length of Ume ·for which tb'1! 

valve fR open RR Waler mmd flJI the Upp~r portion to force the piston 

20 downward to cloRe the Inlet. 

In another preferred form or the. Invent.Ion, tlm dl:i;chnrgr. chamhPr iR 

provided with an a\r-vtant.. The· Ah•-\rtant Allows nlr Into th~ dlRchnrgP. 

chRmber which enahleR wnh~r rP.mRlnlng In thP. dhmhnrge chnmbel" to rirnln 

out. Jn use, thls est.ahllshPR an "ah·-hrAnk" het.wef!n the toilet bnwl and 

25 the valve to RRRhd. tn thn p.1"evenUon or bnctartn: moving fram th" 1.otl~t 

bowl t.o the mah111 Jl:M!Rtml"P wnt.ier syst.em. 

With thP preferrP<l PmhndltnPntii; nf lhP. ln\•ent.lon. thP. voh1mP. af wntPJ" 

delivered cnn be cnnlrc>11Pc1 nvftr' R range RUfflrlcmtl~· brond for nnrmnl mm 

which h; R Rubstantlnl RdvanC'!P an the vnh•~,; cur.TP.nlly avRllRhle • 

. 30 The boriy nnri r.nmponPnh; or thr vnlva mRy hP mnnufRctuTP.c1 from nny 

material which hRR sufflclPnt Rtrength. rrRIUencr and nnn-corroRIVf' 
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properties to withstand the pressures involved (typically up to 2,000 Pa) 

although the valve wlll typically be made from an alloy such as brass. 

Description of Drawings 

The Invention ls now further illustrated with reference to the 

5 accompanying drawings In whl~h: 

Figure 1 ls a cross-section or a valve according to one form of the 

invention; 

Figure 2 ls an exploded partial plan view of the valve of figure 1; and 

Figure 3 is a cross-section of a valve according to another form of the 

10 invention. 

In. the drawings Illustrating various embodiments of the Invention, for 

convenience only llke components are given t11e same numerical reference. 

Figures 1 and 2 show a valve hnving a valve body 10 comprising 

· principally an inlet chamber 11, a main chamber 12, a bypass 

15 passageway 13 (only shown In figure 2) and a discharge chamber 14. 

Inlet chamber 11 contains R stop tap 15 which can be raised or lowe1·ed 

by turning bolt-head 16. Stop tnp 15 may be lowered sufficiently to 

completely seal the remainder 0£ the valve from the inlet chamber. However 

It ls principally used to adjust the 1·ate of flow of water entering the valve 

20 body 10. 

The main chamber 12 contntns a piston 17. The piston 12 has in its 

lower portion a rubberized surface 18 which engages with a corresponding 

seat formed ln the valve body 10 to form a seal when the valve ls ln the 

closed position. This prevents. wnter flowing from Inlet chamber 11 to 

25 discharge· chamber 14.. Piston 12 has a depending projection 45 of sllghtl)' 

smaller diameter than the discharge chamber 14 to form a choke. Piston 

12 also ·has a transverse passageway 19 and an axial passageway 20 which 

communicate wlth one anotl1er. A filter 20 ls located in . the axial 

passageway 20 where It meets with the transverse passageway 19. Two 

30 small flow valves 21 and 22 are also . 



located ln thn RXiRJ JlARf:RftP.WRY 20 ~ ChAnncl 2:s or nxinJ passaiewny 

connect,; vnlve 22 tn. th~ uppc-1• portion 40 of the mnin chamber 12 and b: 

ortset from the mnln nxh; or the valve R<> thnt ll h; not blockecl by 

spindle 30 when the valve lR open. 

5 Water nows from the lnlPt chamber. 1.1 into main cbamber J.2 · and int.o 

transverse pRRSRgewny 19 •. Thereafter, " portion or th~ wnter flows info 

the axlnl passagewny thron«h Flo~ vnlvc-s 21 Rnd 22. and through chanr11J11J 

23 into the uppel" pnrUnn 110. The flow valveR rognlnt~ thP nmount of wah~l" 

permitted to flow 1nlo upp~1· portion 40. 

10 Situated abovn mnln chamber 12 IR n bormP.t. 2!; · which cont.nine; n 

spindle 30 whlcb. project.A into t.he mnin chnmber 12. Ronnet 25 is parUnlly 

located in the mnin c:hnmhPr·. l2. (In the ot.h~r f9rm of li1n invention 

lllustrated In figure 3. m1 "O"-rl.ng 32 is necess~l"Y to senl tho mnin 

chamber . 12). The Amount <,f the spindle projecting into · th" upper 

15 portion 40 mny be adj\JRted .h:v meanR of n bolt heRd 33. To prevent 

leakage of water from the bonnet 25. an "O"-ring 24 is located beneath · 

bolt head 33. The spindle 30 projecting into the main chamber J 2 rontrolR 

the extent of upwnrd mnv€tment of ph;ton .1'7 nnc1 thus the volumP. or. uppn1· 

portion 40 when thfl vnlve iR in the ope~ posl~lon. Thnt voluma controlR 

20. the period between RCf.\Ult.iOJl of thit VAivo arid the cessation 0£ wRter flow 

through· th_e valve. 

The 'bonnet 25 also has n po:rt 35 leading_ f:re>m · uppel" portion 40. A valve 

42 Is conncmted to thr po1"l 35 and .-ahm to n tub~ 41.. · VAive 42 ·iR 

controlled by R solenoid milt 43 which iR electrically . Rctuat.ecl tn open 

25 valve 42 for a J'1"edC11te1"min~cl pnrloc\ nf Urnft or times nnd then clos~. Tnoo 

ill ls connected nt ltR othrr- P.nrl. to' A pass11Rewny l:l. Pmum,;ewny 1:'1 ill; n 

JlllS:flAgeway which r.nmmunicateR with cU,;r.hRrl(P <~hamber· 14. An 

"O"-rlng 31 RsRh1tR h1 mntnt·nlnlng t\'P r.onnecUon bf!hiPPtn' Um rlh•<'h"'"~" 

pl(lfl! 44 nnd the dhichRr5'~ . r.hnmher l'l. 

30 Jn the othnr form of t.ho hl\.'P.ntlon lllustr1aterl In figure 3 thr. vllh·~ i.R · 

ac1.uatPd hy mechanlcnJ m~nnJ;. A hnnd19 29 IR Jl1"«>Vid'3'rl on honnl't 25. 
Upon depres1dn5' lumdlP 2!1, wntel" is nbln to flt>w from UJlpP.r port.ion 40 

of main · chamber 12 throa,;rh port. 35 tntr> tl1P. annulnr c~RVlll-" 11rounrl 
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spindle 30 Rnd t.hrn flow Into pnsRngewn~: 1.1. The pnssngewAy .1:1. I!!! 

oppoRitP the inlet r.hRmhPr I 1 In conlrnRt t.o figures .1 nnd 2. 

With either P.mbodimP.nls whN1 thr. vnlve is in the c1osecl position. inh3!1 

chnmber J.1 nnd mRin c~hnmhrr 12 Are fillE>d wit.h water. Jn this st.Afr, the 

5 total force exerted on thn top nf the ph;ton 17 by the wnter contRined h1 

the upper port.ion 40 of thP mnin chambP.r 12 is greater thnn Uw forr.P 

exerted by the wntr.r in thr JowPr port.ion 3!» of the mnin r.hnmbr.r .12 

because t.he piston 17 hnR grnnte1· surfnce nrea exposed t.o thr. uppe1· 

portion '10. ln t.hfs stnlP. lhr valvP. Is cloc:prJ hecAnsn senl JR prP\'P.nf.R 

10 wRter flowing from in IP I r.hnmbP.r 11 to diRchnr~C' chamber J'I ~ 

Upon nctuation (by eit.hrr mochAnicnl or electricAI meRns), wnlP.r is 

permlttPrl to Clow from uppi:!r port.Ion '10 through to port :la nncl 

passageway 13 Rnd lnt.o cUsr.hRrge "chnrnher 14. Consequently' the fore~ or 

the water on the top or ph::ton 17 in . the upper portion 40 or the mnin 

15 chnmber become111 less thnn the force exerted by t.he water in thP. lower 

portion 39. This causrR pti;ton t7 to rh:e and permits wnter to flow from 

inlet chamber J.1 through <llschArge rhRmher 1'I and t nrouflh the 

non-return valve JG. Wnt.er discharged from pRR111RgPwny 13 into 

discharge chnmber .14 is drnwn (by n ventm·i ef£ect. by th,.. wntPr flowing 

20 from the inlet chRmbnr J 1 to dii;chnrf?~ chn.mber 1'1) down dh:chnr~P 

chAmher M. Jn thii; stntP, wntPr from inlet chnmber .l 1 will 111t.il1 flow intn 

chn.nnel .19, throuJ{h flltP.1· 20, through flow vnlve!il 2.1 nncl 22 nnd tht:m 

th1·ot1 gh c.hnnnel 23 in to nppP.r port.Ion 40. 

Upon relnnsP. or t.hn nr.tunting menn111 (which in normnl nsP. would hP \'~ry 

25 shortly nftP.r Rr.tuntlon), wntl"l· iR ll'> long~1· nblo to pR!i=R thrnugh from 

upper port.ion 10 tn pnr.sng~wny .13. Thu~, water flowina t h1·nup.-h 

pi111ton l7 into upppr portinn 1Cl will fnrc•e riRton 17 hnck down lo its inftin·I 

position in thP 11 c10111p<I" :;tnlc"'. /\F. Renl 18 nenrs it111 sent in mnin hoc!~· t.n. 
thP. flow or WRlr.r from inlrt c~hnmb..-1· 11 1.n c.liF-chnrgP r.hamher M will ~k·wly 

30 decreRSf' and finnlly st.~p upon R"nl .m ngnin [orming n RPRI wit.h rnnfn 

body 10 pr~vonting t.hl"' ~ln\11 'lf water from inl~t chnmbm• t .1 1.o · rlfsrhnrS?r 

chnmber 14. /\ir-vlmt :m from clii::c:hRrf?'=' pipe '14 wfll P.n:thli- nny 

remainiri~ wnt.er in dischnr~P pfpP. '1'1 to drnln nwny. Thi!-1: c1·pflfr.·~ nu 

· air-brenk br.t.wei.m the VAi"'' nnc1 thP. downstrenm end of dic:r.hnrfll> pipP. il1l. 
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The meRnR fnr 11ctdiiling thP VRlve may .be selected to provtd.- alternatP 

flushing optlom;. For P.xAmplP Appropriate eleclronlC' controh; for th~ 

solenoid 42 mny permit RPIPr.tlon of different volumes of wntP.r tn be 

discharged. Such electronir r.nnt.ro1s nrcit well known. 

5 In summary, a compAcl vnlvn which is straightforward to use and 

'relatlvely simple to inst.n11 IR pTovlded which cnn be connected to a mains 

pressure water system \C) dellvPr R predete1•mlned \•olume of water. ThP. . 
actuntlng meanR for thP delivery of the water may be electrical or 

mechnnlcal. 
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The c1Rlmii; df'flntng thr. inv.mtlon nre n:i; follows: 

J. /\ mRln!'; prei;~mr~ vnlw• which comprise~: 

(R) n mnin rhRrnher hAving Ml inlet for fluid nnd "'' outlet. for 

fluid; 

(b) n pt:i;t'>n lrir.ntr.cl .In thr. mnin chnrnhr.r which iii; rot)vnblr 

lnt.o nml oul or ~Pnling engngemr.nt with 1.hP out.let: or thr. 

mnin chnmhP.r: 

(c) R po1·t In 11n upper portion of t.he mnin chnmher Rbov~ 

the plii;ton whlt•h pr.rmil.~ flulcl to rJnw therelhrough; nncl 

(d) ll . VAive Rl'UHlCIRted Wfth t.he port to ·regulnf.P the [lo~ or 
fluid thrcmih the port. 

2. A vnlve according to clnim 1 further comprising Rn Inlet: chamber 

communicating wlth the inlet of the mnin chamber. 

15 3. A vRlve according to either clRlms .l or 2 rurthr.r comprhcing n 

dl:i;chargP chRmhPr C!ommui1tr.Rttng. with the ont.IP.t of thP. mnin 

chnmber. 

20 

25 

4. I\ vnlvP. nccordinf( to clnim :l rnrt:her comprisini;c n bypR~~ 

pR~s~gewRy r.nmmnnir.Rt.lng bPlwrrn I.hr. port in th~ nppr.r p01·tirm 

or t.he ·main rhnmbrr nnd t hr. cll~r.hnr.gr. ~hnmbP.r. 

5. 

6. 

I\ vnlve Rr.cnrrUn1~ tn Any onP or claim~ 1 to 4 in whlrh thr pii;t.on 

i;enllngly entz;urr~ thr wall,; of t.hr rnniu chnmb~r nnd hu-lurl~~ nu 

1nterna.l pni;i;nflrwny which (~omm1.mtc:At.P.i; bel.wP.en f.hp npprr· 

portion of thP mAln r.hRmher nncl thr! Inlet. 

A vRlve Ar.cording tn C'lRim r, '" whic~h the pi~ton inrluclc~i; n flow 

·vn1vr locAh~rl in t:hf' lnt.ernRI JlRl'i=l"Rf?P.\\IRY or thP. pii;t.on In r:P.JrUlnt,. 

t.hP pAi;snge of fluitl from tho inlr.1 of th~ mnin chnmbf'r to t.h,. 

upprr portion or t.hP mntn r.h11mb~r. 

11111111111111 11111 1111111 1111 
* C L M S * ·. 
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7. A vnlvP nct~or<llng. In nny one or rlnims 2 to Ii rurthPr cnmprh:cing 
n ~top t.np lnr.ntPrl in t.hE" lnlf't chnmhrr nn~1 movnblP lo vnry tllP 

Amount of WRff'r flnwin~ through t hP. inlr.t c~hnmhcr. 

8. 

9. 

/\ vnlve nrcording In nny onr or C?lnims :1 In 7 furthrr r.omp1•isi11g 

n non-rf'turn \'Rlvr Rtt.RchPd t.o, or loc8ted in, thr outlE>I. to 

rei:1trlct £1ulcl which l~n:i; b~~n dlsc:hRrged from tho onl1E't from 

flowing bnckwnr·C"lcc t.hrough the \"RIV'! from t hr outlet. to t tu• inlcl. 

/\ vRlvc Recording to nny onP of <~lnims 1 to A furthrr c~nmp1•iidng 

ndjustment meAnR to control the dlst.nncP. <>r upwnrcl movPrneut or 

the piston lri th~ mnin clu~mbm·. 

10. A vnJve according tn rlnlm 9 wherein thr lld.fuJ1;tmPrit· menni; 

comprlRes R mnvnhlf' spindle projecting into tt1P upper portion ol 

the main chnmber. 

11. 

12. 

A valve llccor•ciin1c to any one or claims :1 to .10 whPreln tb" 

discharge chnmbPr Includes nn alr-''Emt. 

A vnlve nr.corcllrig to ""Y on4" ·or cb•imi;; l to I. t further c-:>mprlsin 

mechanlcRI ancl/or Pl~<.-trlcAI Rctuntl<>n mP-Rni:i t.o control. fluid £Jm, 

In and through th~ valve. 
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