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Improvements in and relating· t,o Shut:-Oft _~n(l/Rre~:re··· · ··· · ·:·::,: 
- .. Regulating Valves; e_specially for Liqu~n~ Gas· .. '.-· _ ·: ~· ' ., ·' 

.... ·. '· .' ......... ·... . : . Containers ... •:.· . ..:.: · ·> ·· · . ·, ... · · i-:<· ·· 
··· · .. >we, A1s· ·'l)I<No\TA/·Of Niva~, Denmark, valves the .~ive cio8Ure'ttie.nb& ·.re~r>fac~ 'is 

a company :organised: 'under . the Ia\vs' Of DtJ,1- permanently' ~qsed! t!iili~ t0taffiui& pressure 45 
ma~k:;":' do<;hereby: declare : the' invcii'tfon, ·for . if . . th ' .. ... - 'A . . d. · gi . the 

:which· we· pray: that' ·if pateµt'may be· granted ;;::g fu~~g~~~=jif~-di~~~:U-~ the 

. S"· t<>"·"tts;· ·an:d the rileth.Od t;y ·which :it' i:Fto"- be opening dfrectitin ofthe'#lve mtist·be;ielative- ·· · 
; '. ~i'forril~d{to 11¢ particularly descriJ)ed'-fu:ani:) 1 he . ''d h .. a· .·h·.··· .. , .. "·'·· .. ha . 

1>y· the·fOllow~g sfat¢lnerit: ~':'·. ·: ···• · :.. · · · . ! raili:i'';!~k~~~. ~·cf:ilriskriihf:'th; 50 

· ::This invention relates fo. a shut Off :arid 'pres- control . or. ~gq.tator' "hbusi.iig : mt!St" 'be 'corre~ 

·. · -·~·':r~gilla@g valV"e,' ·eSi>CC:~aUy- f0r liq~efied spondingly:targi:·sO that if'becoiile{n,,tlier ex~ ... 

: .. 10 ·ga.s oontainer"s;·of tb.e'type~·comprising''a valve '.pensive iri' manµfacfure:::and" urihati.df in~use. 

bOdy ·and)i: ·.mam: ·valve closure' member 'haviiig Furthermore, ' .the·• control"' operation' 'produced 

a fr6ritfaee\vhich is mged'toWards .. an' ann~ by the diapbragtp.-"wilj:'b((rath.Ci- imprecise ·so 55 

valve. seat in th~ valve'body:l>y a cloSing spring tha:t. a furth¢r,· controFvalvFm:ay bC'rieeded, 

tOge$:r With the :'fl.Uid" pressnre acting. µpon for eX:afuple :.in, connecti0n With the presSfue 
15 ilie'ieat face:.ofthe"riiiiin valve cloSiire membei. reduction valve :'> ., '.':':!. > ' :; -; > 

Movement of this main valve clos~re 'member The0reticaily: ~t.hese' drawbacks• or 'dlsadvan~ 

:rm~~J%~t1~t~:C~:n~,~~~in;!ru%t~f ::ris1:f:t-;<>~Jo~~l~:'.:~~=f:~~~= 60 

. , . ~aidJro.nt fa:ee suri'oui:iding ·the valve seat Oimd ·mg valve : pt{>J?~. as; iri :· 5uch ·case~ :·the·, total 

20 by<the :ftuid··dUChiltge pre5sure actfug via a dosing force; w,hich is'ell:ci'ted 'iipoo·~ ::rear '--"· 
pressure transnµtting pin oontrollcii · .. · by . the face of the Valve ckisure 'member "by;'thel flj.Jid 

dclivecy" :pre,ssriie ., of· 'the , 'Valve ; · ' · ' pressure· and ·must be·· c0Un.teraci¢d bY the:fQice 65 

. : .. 'Stich· squt~ff and' presst#e' t~gul~tfug: valves exerted :through ·~- 'presi!l#'C tfaiiSniitting ;pin, 

·.·:~re 'kriowil iµ. :Wh.ich the ffeessilre >transmittirtg would be 'c:Orrespondinglf redu¢&' ~of otli,er 
: 2$ pm: engages thee :fron,t .f11ctf of a valve cloSµte reasons, however, :such ,a: sollltiori. ~s nof practi;. 

member a;D.d · is'camed by ·a. diaphragm which · bl riiainl bee · th· tfu: ·· · hfl · · · · · 

··()Ji' one side is' lbaded bY. the. delivetfpressuie ·~ the ·:va1v{~y~~~oo~ Sinakgrn:~~ ~J: 70 

'Of :the valve'·ilnd_·:i~.Joad¢d·'ll1.. tlie· .. opposite :fr :is ribi ilway~. ·~*1ficiertt·to.:eonsider<Qrily·the 
di~ection by oµe ,or mor~•:pres$1Ji'e ~prings tend- desired )nqhn:wri' deliverf pef Uriit' ofl:inie its 

. ,·3o iiig't.o open:··the:;valve.· WJien 'the·"'Yalve i~ to in· the "case of .:storage ::containers · ·:siJchY as 

~1:1+~~Tlii~ ~th~:~~~~~~ 75 
rear face' of~the·· valv~ Cfos'Ure Iriembet· then, lS · stttiatlon, acts as a.: ilO.li.i.ret.um:-:or· uii:;Y'. 

·.~5 .}~~:J;gz~~~th:ru!~iJ:~~ge~~= !hlX&~:kg1}r, ,~~~~~1 co~~i~~~o~·· ex- · 

its val'\re seat The dia:. hrii . . 'and it8; load·. elude' the, po$SibilitY: Qf ~ucing: thC me: of 80 

·. ,40 

'the \ra.lve'closlire meinbefto suc;h a :c;1egree tfuit 
the clo~ilig force resul~i,J,lg frQlil tJ,ie fitiid pres­
sure oii the rear :, face: 'of the ;valve ·closure 

¥i~~s:!d~~Ji~·a·6:~f~t-"··~~l:~!~ 85 

. . ,. :gas'.::con~iti,~ ~eCii~~ i'.e. 'e:,~~~~:ae~:Jtit·t~di~ 
::.:··~ :·:·: :~:. .··• "/_.:_ ;_~;··; ~::.· . •. .. . ... :: ... ·'. 
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~~ing, for example must be designed so ·as. dimensio11S so that the c001pfot~ valye unit nµLy -~ -to operate in the desired manner against a clos- - fonn a compact structure._ - - -- __ ,, < _ - . ,,,~ ing force which is not only relatively high, but The CODtr()l operation oft,he valve_ aceo,(ling -~~· ·. · also varies considerably depending oil the"fluid - to the .invention depends on, tile facf .that._~_ - -5 pressure at the inlet of the valve. Th'ilS, in its open position .the pilot -v:alve membCiCis 7o:-;,,;;;­the case of. a: liquefied gas c:ontainer· the cl0$ing permanently loaded in_ . one. <ii,r~9n, viz~ to"'.: force will depend on .the C0J1.tents Within the_. :•Wards _its S~llt,. -by the :closmg:spt~ and-by St -container and on the temperature. ·· -- -·-- . ~he rectuced. fluid pressure .preVaiUDg hi 1#.e ::-> -The main purpose of the invention is to-~-:- ·pressiire- refief -Chamber, and iii --the oppQsite -\;:ry 10 vide a shut-off and presstire regulating valV-C,- -direction by the opening f0rc:¢ -Cx:ene<i . bf the 75 -which is priniarily intended to be used· in con- pressure transmitting pin in dependence upon ,- ·: . _ nection with liquefied gas containers and in the :delivery pres~re of.the valve.•-If:fot soine?_.;f,~,.-;5_ which the disadvantages of the .known valves ·reason, for example variations iii the ~ol1~1>7-/~:· ~\~;;, -of the same kind are eliminated. In other tion or pressure-fluctuations at the irilet orthe -·· ~:-·~~ 15 words, the Valve shall be of siich:-:aJ;iange,tll_ent valve, the d,elivery pressure tends to exceed the 80 ·­that, on one hand,-_ it has a ri:asonably- high- ·value fo which.the valve has_been•set,·the force throughfiow• capacity and, on the··~ hand, ei:erted by the pressure transmitting pin upon minute forces will -be sutfitj~t for opening and the pilot valve; member will be correspondingly --controlling the Valve opetatfon: - ---- · - _ . redµced, and the pilot -valve :member .will 20 With this purpose in mind, the presue· -therefore move towards its seat and reduce the , 85 · -~~itting Pin ,of ~e..!8Jve ac~o~cljJ,tg to ~e ~sch~e pa11sage fi:om the;p~ssiire chamber. 

~ ... 

lllventton. eJCJ:endS; t~::.lt:;bo,re m,. $.e mam The reduced presSUr~ :witliiti :®.11 ~b~>wiJI va1ve closure_member;~<f eng!l_ge~. a pilot valve then -increase so thaf the mafu .valve closure· m~ber -C9<>pemting ,with ,:a· ;·P~lQt ,'\l'alv~--:se~t _I.Dember is moyaj: t9~, its Sea.i: for runftlng 
- ~-

25 surrounding. the _main valve .:cl!>sure µi~ber -the- delivery'·- <>f the val\i-e until tbe:ddivery 90' rear" fac~. ·.end ... _of -the_,.b~,,-~iicJ-_'pilot "y8lye pres~ has.been r~~<;.ed-to l;be.desir~ .ajue. member --Peing loaded tQwardsJ:be pilot_ valve In an analogoils. ~Y a recJuction of. dteJ:l~v.-
i:;.:~re8;!e c~1~·d::i:~~.~i~~- -~:=~~~re=~arclkt~~~~~-30 l;WU11, :val:y_e clp~ _meinbei _GU!-<ta cooperating that the main .valve: cl<>sure member in this .JS -guide member c1tn:ie.d by the yalve bo~y; .said C.a11e: wi)lhe _ 1Ilov¢ away -from its ·seil,~ Jo- ~i'. -pressure: relief:_ -cbimber: · ci>JiltmµJi~ting: with -· mit an. increased delivery until the desire_d -de.--the Valve •inlet throµgh· a,t leaSI: one throttled liyeyy pressure has been reached. - . _ . -­passage, th~ p.re11sure. ~t!=fug _ pii:i serving -_ · · the invention_ will now-b~_ furµ:ter -explainCQ, 35 to move the pilot Valve cloSi.U'C m~b.er against with _J:'.Cf~ce to-;the a~com.panying drawing iQO the actiwi of: the _closing _-spring ·to .:~~s~: the in· which -· - - - . --pilot val~ (:losur~ .mC1llber_ fron.i · tb:e pilot ·_ Fig . .1 sh~~ ipard.y:dagrimfu,aticJo~tu'.".. . valve s~t_ w~~bY ~11uid "1~ ~e.,pteSSl,ll'C ·dinaI- section througlJ. an embodiment 'of ·the _. _ . relief- chamber is able t() escape-Jhi'Q~· the- wive aceotdhlg- to -th~ in~tlQJ,1, _and;~ :- . .,...,....,.~·-40 bore to the discfu.lige passage.thereby releasing Fig, 2 a portio!l ()Lthe,-section ~ Fig. 1 J_05 the, press~ upo_n the teat: fa~ ·of the-. main -OD a larger SC.ale;- , . - >_ - _.·_ · : . _ val.ye closure ·meinber to open tht'. valve· . __ ·_ - The valve structure illustrated on the draw,. Shut-off valves.are previouslyJmown-which ingcomprises a_.valvebody i having a tliread-incttide such_·: _p-_re __ s8ure-·_ relic_.-_. • ___ J_-_--.. ~. arii_b __ er~_ the ed- spigo-t ~ intended to be seCul'ety insei:ted 6 effect of ~Jti~ iS that ll,).thorigh'in)~.ie'closing in, _tbe neck pcirtion of. a liquefied gas con- no position_- tile; .main_ ~ve :·.clo9Ul'C"¢Cijiber _is tain~-, not illustrated~ ~On. the ·upper_ end of lo1tded agaiiiS.t the main .~ve ,~t_t>:f~ full th.e valve ~dy l a regulatQr housing 3 -~ay fluid:~ -which, through * thrott!ed pas'" be ·moiintecJ,: _ Only: :the· lower portion of such sage~.As 1:ra1lsmitted :to. th~ pre~ -~ef- housing-·is_indicat¢din_Eig. L ... _- _ -. so _ . chamber, th~~ inairi wive closm:e in.ember, after ... In the :v8.Ive l!ody l_ -a .maiµ •valve champer 115 opeiiing of _tiie: fe1atiVely _ sµillll · pil9t. v~ve_ -~I 4 is . provided : which extCI1dS upwardly to a ~ _loaded-~nly by ~-s1Jbstit*1iaJly,red~cc;<f :ftuid .111ain v~ve seat:.5, see -particularly. Fig. 2, pres_sure so ~t a: ¢orrespo~~ly SJ:ria.µ force :formed in the valye body:I. This-~ular ~lve -will __ be sufticieµt~.for- movID.~.-~:~a~ .-~~ ·s.eat: s .. cooperates with a piston, type main va1v:e 55 closure member m the opemng d.itectioµ._ In clo8ure member 6 having a seal 7 in its front 1:2(' the valve aec.Ording to • inva¢onJ:his ~' · face. At the rear -faee the main -.valve closln'e known per se, :is combined· with a c~tr<>lling meniber K: has a tubtilar. exteiision -·8 :which or regulating operation which. >is ex~d telescop:lcaJiy SUIT6wicis a valve guide:m_em,ber through the pilot Valve: ~d, accordin,gJy, ,cle- . 9 ~ This guide -member ~ is -firpily secured with-60 pends on only minute forces w~ch py'the p1'e~ in the Valve body 1. In the eiµb()diltl~t illus- 125 sun.: transmitting pin are_ Q:~,~ the;.pil()t trated on th,e drawing $e guid~ :mem,ber is valve. A~Oldiligly, :the .. del~very -~ i:e- - provided with ~ t~readed foQt portion 10 en-: sp<>M.ive di,aphragµi or,s_imili,U:_,m~ber ass.o.:. gaging;anJi:a~a,l;threa,d -11 hr the I.ower end ·.dated With the pressure transmitting pin need of the main ·v.1ve chamber 4. Th.rough a pl~-65 only produce small fo1'CC$ and niay be of $1UaU rality of apertures 12 in the foot portion 10 130 -_ 
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the pressure fluid, i.e. gas from the container, idi Valve member · 15 will be overcome so. that 
has a free passage into the main valve chamber . pt¢sShre fluid. within th~· chamber 24 may dis-
4. charge· through the bore 20 and through the 

5 
The main portion of the guide member 9 ou~let .. 27 of the valve. Consequently, the fluid 

fonns a plug which with a certain clearance p~e acting· upon the rear faces of · bOth 70 
fits into the main· wive closure member exten- Viµye· · members 6 and 15 is substantially ·re.:. 
sion 8 and on its peripheral surface iS formed d\li;ed so that the ~ownwardly directed _fluid 
with a plurality Of anriular· grooves· 13 whose pr~· tending to open the valve acting on 
function is explaine~ hereafter~ A central bore the: annu.lat fl'ont face portion 26 ·exceeds' the 

IO 14 extends thr9Ugh6ut the greater portion of .. p~e tending to close the valve and moves 
the length of the· guide member 9 and is open th~ maiµ valve closure member 6 in the open­
at its upper end iii :which a pilot valve member mg: direction. A condition of operation of the 

75. 

15 is inserted. This pilot ·valve member 15 is Val~~( is; however, that the discharge rate of 
loaded in the up\Vards direction by a closing the~ gas as will usually be the case, must exceed 

lS spring 16 mowit¢d in the bore 14. The pilot · the :fate of flow of gas through the throttled 80 
valve member 15 is provided with a seal 17 P~ssage between the tubular extension 8 and 
which cooperates .with a pilot valve seat 18 pro- the: guide member 9 and into pressure relief 
vided on the rear face of the main valve clo- c~aJD.ber 24 from which the gas is discharged 
sure member 6. The pilot valve member 15 throtigh the bore 20 and the outlet 27. 

20 contains a presslite transmitting pin 19 which The particular embodiment illustrated on SS 
extends freely through a bore 20 in tlie main the; drawing may be modified or changed in 
valve closure m~ber 6. With its upper end several respects. By way of example, the main 
this pressure tranSmitting pin 19 may cooper- val\Te.closure member 6 and the guide member 
ate with a stem 21 carried by a diaphragm · 9 .. need· not cooperate telescopically with one 

25 22 which on its upper side is loaded by ~ pres- anot:ll~ but may be interconnected by means 90 
sure spring 23. Qf ·a, ~llows. In such case the throttled passage 

The function of the valve described is as. for the pressure fluid into the pressure relief 
follows. . chfuriber.24 may be provided by a narrow bore 

In the closed position of the valve the stem beriveen the valve chamber 4 and the bore 14 
30 21 is raised from the pin 19 against the action. with.in the valve guide member 9. · 95 

of the spring 23 so that both the main valve ·.It should also be noticed that the valve 
closure member and the pilot valve member structure is not limited to use in connection 
are urged against their resPect:ive seats by the with. gaseous fluids. Thus, the principles of the 
closing spring 16 and the pressure fluid which invention may also ·be utilized in apparatus for 

35 through the spigot 2 and the apertures 12 has coritr91ling.a liquid ·flow, such as a water flow. 
free access to the main valve chamber 4, from WHAT WE CLAIM IS: -
where the pressure· fluid by way of the throttled l.. A shut-off and pressure-regulating vlilve 
passage formed between the valve member ex- especially for liquefied gas containers, compris­
tension 8 and the guide member 9 by means hig, ·a valve body and a main valve closure 

40 of the grooves 13 may penetrate the chamber member having a front face which is loaded 
24 on the rear side of the main valve cloSUJ,'C. towards an annular valve seat, surrounding a 
member 6 at a rate of flow which is restricted di:scliarge passage, by a closing spring and the 
by the grooves 13. From this chamber the flui(i inlet pressure acting upon the rear face 
pressure fluid may further penetrate the bore of the main valve closure member, the move-

45 14 under the piiot valve member. 15. Thus, merit of the main valve closure member in its 
the rear face of the main valve closure member oPf!ning direction being determined by the 
6 as . well as the rear face of the pilot valve flu:id inlet pressure acting upon an annular por­
member 15 will be urged in the closing direc- ti9n of the front face thereof radially outside 
tion by the fluid· pressure and so is also the th"~, valve seat and by the fluid discharge pres-

50 lower, annular end face 25 of the main valve sure.action via a pressure transmitting pin con­
closure member. extension 8: An oppositely trQlled, in use, by a discharge pressure sensitive 
directed force is exerted by the fluid pressure member, such as a diaphragm, said pressure 
upon the main valve closure member front face transniitting pin extending through a bore in 
portion 26 surrotiliding the annular valve seat the . main valve closure member and engaging 

55 5. In 'the embcidinient illustrated on the draw- a pilot valve member cooperating with a pilot 
ing, the area of this front face portion 26 is valve. seat surrounding the main valve member 
somewhat greater than the area of the end face rear fai::e end of the bore, said pilot valve 
25 of the tubular main valve closure member meinber being loaded towards the pilot valve 
extension 8. seat by' said closing spring and being housed 

When the stem 21 is released by manual in . a. Pressure relief chamber formed by 1,1aid 60 
operation, the spring 23 will force the dia- main valve closure member and a cooperating 
phragm 22 and thus the stem 21 downwardly guide member carried by the valve body, said 
until the stem contacts the pressure transmit- pressure relief chamber communicating with 
ting pin 19 of the ·pilot valve member 15. the valve inlet through at least one throttled 

65 Thereby the closing force acting upon this pi- passage, the pressure transmitting pin serving 
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-: -r _ fits mto the mam:- valve ·aosure-.member &ten- yal,ye members . 6-· and 1S is_ su~tially re.: 

-si~·'.$;~nd on it8--periphCral-siirface is_fQ#~d duced- so "_that the· -doW1lwardly ~ fiuid 

--WitI:i '8:; :plurality· ~·:amiw1~1rgrooves· 13 ,,hQse ~sur~-· tel_lding· to : oP«:n tlj.e -_\l'ahe llCtin.g on 

75_ 

. ;_ ': . -~-

~--~·:: .·, ·: . 
... :. ·: ~:.::: : 

80 

. : whicli ~operjlt¢s _With a: pilot Wive seat18 pro- the guide _member 9 ari.d>#rto pressure relief 

: VidCd Qi\ the' feai'.:: face 'of the: main wlv'.e<c:to- chamber 2_4 from wlP~ the gas is discharged 

: _;20 ~-~~~;.~~s!:~vep:~~~ *Thr1 =r ~ac:~erifr:~ted on 85 

; - ' _extends= fr~y: thi·o1Jgl:fa 'bore 20 in tlie li:lain the drawing may bif modified- .or Changed in 

'' .. ~~~~~:i= ;;::~=/··~ 
-

0
• 25 22 whj.ch On: Jts upper sidejs'1oaded by'a pres- another blit may be.: fii~it.9Pitected by means 90 

$U~~:~~g_23. .· ~: ·:::~. _··.-_~; .. :·:·.~;;: of a bell~_ .. ·.In ~¢trC:~~tliC ~rottled. passage 

The'.:'function of tbe'>valve: described js as for the ~ !Jl;dd'-iiito the -pressure relief 

· f~UQ~. -. _.. .. - . . .. . . . ····:'.. ·~::_r:,:_i-,_: · · .... :. -: ... · ,_./·:·. . . charilber'.~#.{)nay be -;prov..t~4 l>y a :narrow bOre 

; . ": :.· - :Iri -~e- Cl(js~4 pc)siti9ii of the valve tli~::stem between ):he ;valve clWnbci' 4- and the bore 14 

-~ .. "'."\ 

-~~ 
'···.' 

3C) -~Us raisedJi(>pfme]>iri 19 against the :action within th~' valve gui~ member- 9. · 95 

~~~~~~:: =nt~1:-~ ·: . 
.::·· 

cl.oSing- springJ~ an.g· t!J,e pressure filli4 which inventiori{may also- be qtjl.jzed-in apparatus for 

.. - 35- thtqugh tjte-spigot2"iu!d;th~ apertui'f:s.12 has coiltrollh1g .a liquid jlq\y; sitcli a5 a water flow. 

~aecess t9.the·ni~~ye,ch
amber4; from :WHA"( WE CLAJM:_IS :-

--, - where the" pre!r8uie_Jlui4 bj-'W:ily of the.throttled -1. A shut-off m,d: p#~~-regulating valve 

<'- :,; p&Ssage formed :be:tw¢en the'valve member ex- especially-for liquened:gas contaiiiers, compris-

--· - -~ioJ! 8,anc(the'.~de member 9 hf:ineans hig a ~Ive body __ ~4- a mahi valve closure 

_, 40 qf th~•'gr()()~-~13,.iDaY,pen,etrate the'
_:-~amber mem.ber,:-having a froD,t-face which is loaded 

24 ~':'1:hereat-side··of'the·--main valve.·dosure tQwards:!m annulai' villv~-·~t,- surrounding a 

ti iiitt1i~~~-~S~if~ 
the r¢a,t(ace·'oftli¢:J:ri~ valve closurejri.ember openmg-' direction -·~fug --.determined by the 

6 as_-we.ILas-. t.h¢:~afface of the pilot valve fiajd iajet pres~ :~~gup(>n.an annular por-
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;;· ... ~ i«•f~ ¥1~1f!~~ 
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11pon•the mam:wlve.closure member frorit face transmitting- pin'..:extending<thrOtigh ·a bore in 

, - 55 ~~~:;18'~~~ ~~'*a• 
SODl(!W'.ha:t gr.~!lter.~a:i;i the area of th~-:end face rear f~ _end 9f;t:Jie-: bo,re; :s11.1d pilot valve 

~.e~~il [~Btm 
:lmt.il the $t~ ·contacts the pressure- transmit- 'presSl.ii'e relief .Chamber: cOitiinuni:cating with 

65"-t~:-~#,~;f;ta::; u~~s ~~ '~:;!:e~~:
res~~~~~ thr~: 
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to move the .pilot valveclQSUre member against especially for liquefied gas containers,.substan­
the action· of· the . closing spring to'. i'elease . the tially as described in the foregoing with ref~ 
pilot valve closure member f(ODl , the pilot · ence to the accompanying drawing. Val'Ve .seat whereby fluid within the ·pressure For the Applicant$, · 5 relief chamber ·is able to escape·through the FRANK B. DEHN & CO., bore .to the discharge passage th~by releasing Chartered .Patent Agents, the. pressure upan the rear face of the main Imperial Holise~ valve Closure member to open the valve. 15/19 Kingsway, · 2. A shut ... off and pressure regulating valve, London, W.C.2 .. 
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