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.?.:s'APPhcatmn made in Denmark (N‘
Combié 'ngifcatlon Pubhshed

W, .A; TEKNOVA of Nxvaa, Dénmark,

_'a _compan orgamsed undet ‘the: laws: of Den-

;- do’“hereby' déclare ‘th¢ invesition, -for

'which we' pray- that & patént ay be  granted
'tO

and: the ‘method by-which ‘it"is<to be
pérformed; to be pameularly descnbed ‘and

:by the- followmg statement i "

“This inveiition relatés £6'a shut—oﬂ and ‘pres-
‘siire - regulatmg valve, especmlly for liquefied
gas containers, of the ‘type comprising’a valve
'body and "4 ‘main’ valve closure'menber having
4 front face 'which is tirged towards an’ ‘annular
valve seat in the valve'body' by a closing spring
together: with -the “flnid’ pressare acting upon

‘the vear face of the mam valve closire member.

Movement of this main valve closure’ member

| . in -it8 ‘opening” “direction is: determmed by ‘the

.30

nlet ~pressiire acting“upon 'a’ portion of
ont face sutrounding the valve seat ‘and

by ithe Auid dischatge’ pressure’ acting via

pressure transmitting pin controlled by the

. delivery” ‘pressure “of ‘the’ valve.
- -"iSuch shut-off
G are known' in- which ‘the pressure ‘transfhitting
‘pitic engages the:front face of a valve closure
‘mernber and iscarried by'a diaphtagm which
“oni’ onie side is’ loaded by the dehvery='_pressure
‘of the valveand -is. loaded ‘in the: opposite

and' pressire’ regulétmg valves

direction by one or rhore pressure springs tend-

ifig “to - open” yhe' wilve.: When the-'valve is to

pressure trangmitting pin is thh-

~drawn against the‘action of the:pressure sprinig,

‘closing spring-acting directly” onthe
the! a'l've closure me':_!_;bex_";hen,

together _ 1 th
urges “the- valve clostre: memiber against

dlaphragm and ‘its loading
oused in 4 separate control
‘housing which'-may 180t
educuon valv and” m-attached to

Improvement_s in and rela.tmg to Shut_—()ff ‘and Pressur
Regula.tm Va.lves, especlally for L:
¥ Oontamers :

1y heavy, an the:dxaphragm er sé

‘cable mainly. because

jt “is ‘Hot" always sufficient t
_des1red maxxmum' delive:

-hqueﬁed gas conitainers; may-

efied Gas

total ﬂu1d pfessure
Accordmgly, ﬁe

prevallmg in.
spring loadmg

ing o0
opening difection f ‘the valve 1

inerisions’ o e

by the dlaphragm w1ll__
that’ a furthi ontrol-

- her mpre
"l‘vé'-:t.nay e rieeded,

‘ing valve: proper'a_s"x_n" ch case;* _
‘closing ‘force. which- is*exerted upon" he “re

facé of the: valve clésure member by the: nid
pressure and ‘muist be ¢ ed by -_the rce
exérted ‘through the ‘pré: n
would be’ “cotrespondin
reasons, however; such.

‘of 'the valve may’ be tc

‘economical importince: that the_contemer may

rap1dly_ be filled. through

Accordmgly, :pra cal "cons1deratxons ex-
clude the poss1bﬂ1ty ‘of Teducing’ the size of
to.such a'degree that
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- minute forces will be sufficient for opening and

- Spring, for example must be designed. so as. -
"o operate in the desired manner against a clos- -

ing force which is not only relatively high, but

also varies considerably depending on the fluid -

pressure at the inlet of the valve. Thus, in
the case of a liquéfied gas container- the closing

force will depend on the contents within the_ .

container - and on the temperature. .

vide a ‘shut-off and - pressure regulating valve,-
which is primarily intended to be used- in con-
nection with liquefied  gas containers' and in

- which the disadvantages of the known valves

of the same kind are eliminated. In other
words, the valve shail be of such-arrangément
that, on one hand, it has a

throughflow- capacity. and; onithe:other hand,
controlling the valve operation.

With this purpose in mind, the pressure

invention extends: throu

‘transmitting pin.of the, yalve according to. the
gh-a bore in. the main

member. cooperating with-a pilot. valve. seat
surrounding - the main valve closure. member
rear face. end. of -the bore,. said- pilot: valve
member -being loaded tewards. the -pilot valve
seat by_said closing’ spring and -being -housed

~in.a. pressure ‘relief chamber formed by -said-
main valye closure meniber and a cooperating.
guide member carried by the valve body, said -
‘pressure: relief. .chamber, communicating . with

the valve inlet through at least one throttled

passage, the pressure. transmitting -pin serving -

to move the.pilot valve closure member against
the action. of-the closing spring to felease the
pilot valve ‘closure -member fromi - the - pilot
valve seat .whereby fluid ‘within- the. pressure
relief chamber is able to escape -through the
bore to-the discharge passage. thereby releasing
the: pressure upon -the ‘rear face of the.main
valye. closure member to.open the valve. . .

-~ Shut-off valves are:previously known which
* include . sich- pressure . relief: -ch

effect of which i§ that although'in
position - the .main valve -closure.-

loaded against the main valve seat by.the fall

 fluid ;pressure which, through the throttled pas-
sage, -is transmitted to. the' pressure relief -
-.chamber, the-main. valve closure member after

opening of the. relatively small-pilot valve will

~ ‘be loaded only by a-substantially. reduced fliid
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pressure so that ‘a correspondingly. smail force
will be sufficient. for moving: the ‘main -valve
closure member in the opening direction. In

 the valve according to_the invention. this effect,

known per se, is combined witha controlling
or . regulating - ‘operation. which. :is. - exerted
through' the ‘pilot valve and, accordingly, de-
pends on-only minute forces which by ‘the pres-
sure transmitting pin are exerted.on the . pilot

valve. Accordingly, the delivery pressure re- -

sponsive . diaphragm or:.similar member ‘asso-
ciated with the pressure transmitting pin need
only produce small forces and miay be of small

. the "reduced_fluid . pressure prévai

The main purpose of the invention is to.pro-. “pressure reliéf. chamber, and inthe opposite -

-direction by the opening force exeited by the -
- 'the delivery pressure of .the valve.: If-for some

redsondbly high -

s 2 pilot valve:

“with reference to-ithe accompanying drawing

“dinal” section_through™an embodiment ‘of ‘the

‘in' the neck portion of a- liquefied gas con-

“seat 5.cooperates with a piston, type main valve

dimensions so that the complete valye unit may
form a compact structure, - <. .. T
The control operation of the valve
to the invention depends .on. the fact at in
its open position the .pilot valve member:is 70:s
permanently loaded in .one, dn'ectlon, viz: to-"

wards its seat, by -the ‘closing sp ring: and - by-
ling' in - the

pressure transmitting pin in dependénce upon. .

Teason, for example variations in' the _consump:
tion or pressure fluctuations at the inlet of t

-valve, the delivery pressure tends to exceed the - 80 :

value to which the valve has been set, the force .~ _
exerted by the pressure transmitting pin upon . - -
the pilot valve member will be. correspondingly -

 reduced, and- the pilot valve member will . :.
‘therefore move towards its seat and reduce the- 85 -

discharge passage from the, pressire chamber, . .
“The reduced pressure within this chamber will

then .increase so:that.the main valve closure- L
membet is moved towards, its seat for limiting =
the. delivery- of the. valve until the délivery 90.
“pressure has been reduced to the desired value. <= - -

In an analogous .way a reduction of the-deliv-

-ery pressure. will result in'a decrease of the - .
-~ ‘pressure within the pressure relief chamber-so- -

that the main- valve. closure member in this 95.. -
case: will.be moved away from its 'seat to. per-

“mit an incréased delivery until the desired. de- e
hw_H pressure has ‘been reached. - L .
- The

invention will now be further explamed '

100
., Fig. .1 shows. a partly dagramumatic longitu- ., .
valve -according to the invention, and:-
‘Fig: 2 a portion of ‘the section of Fig. 1
‘on a larger scale. . - ... T . T
The valve structure illustrated on the draw- .

105

.ing.comprises a valve body 1 having a thread-

‘ed- spigot 2 intended to be. securely inserted 1-16

the valve body 1 a regulator: housing 3.may.
“be ‘mounted. Only. the lower portion of such

housingis indicated in Fig. 1. = . - ...
-+ In the valve body: 1-a main valve chamber 115

4 is provided :which extends upwardly to a
main - valve seat: 5, see -particularly, Fig. 2,
formed in the valve body 1. This annular valve -

closure member 6 havinga seal.7 in its front 12

- face, At the rear face .the- main' valve closire

member 6 has.a tubular extension -8 :which
telescopically surrounds. a valve guide member
9. This guide member 9 is firmly secured with-
in the valve body 1. In the embodiment illus-
trated on the drawing' the guide :member .is -
provided with a threaded foot portion-10 en-
gagingan internal thread 11 in'the lower end -
of the main valve chamber 4. Through a plu- N
rality of apertures 12 in the foot portion 10 130 _
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the pressure fluid, ie. gas from the container, t v

has a free passage into the main valve chamber

The main portion of the guide member 9
forms a plug which with a certain clearance
fits into the main valve closure member exten-
sion 8 and on its-peripheral surface is formed
with a plurality of annular grooves 13 whose

function is explained héreafter. A central bore '
14 extends throughout the greater portion of .

the length of the guide member 9 and is open

at its upper end in :which a pilot valve member -

15 is inserted. This pilot ‘valve member 15 is
loaded in the upwards direction by a closing

spring 16 mounted in the bore 14. The pilot -

valve member 15 is provided with a seal 17
which cooperates with a pilot valve seat 18 pro-
vided on the rear face of the main valve clo-
sure member 6. The pilot valve member 15
contains a pressure transmitting pm 19 whxch
extends freely through a bore 20 in the main
valve closure member 6, With its upper end
this pressure transmitting pin 19 may cooper-

ate with a stem 21 carried by a diaphragm’

22 which on its upper side is loaded by a pres-
sure spring 23.

The function of the valve descubed is as
follows.

In the closed position of the valve the stem

21 is raised from the pin 19 against the action

of the spring 23 so that both the main valve
closure member and the pilot valve member
are urged against their respective seats by the
closing spring 16-and the pressure fluid which
through the spigot 2 and the apertures 12 has
free access to the main valve chamber 4, from
where the pressure fluid by way of the throttled
passage formed between the valve member ex-
tension 8 and the guide member 9 by means
of the grooves 13 may penetrate the chamber

24 on the rear side of the main valve closure.

member 6 at a rate of flow which is restricted
by the grooves 13. From this chamber the
pressure fluid may further penetrate the bore
14 under the pilot valve member 15. Thus,
the rear face of the main valve closure member
6 as well as the rear face of the pilot valve
member 15 will be urged in the closing direc-
tion by the fluid pressure and so is also the
lower, annular end face 25 of the main valve
closure member extension 8. An oppositely
directed force is exerted by the fluid pressure
upon the main valve closure member front face
portion 26 surrounding the annular valve seat
5.In ‘the embodiment illustrated on the draw-
ing, the area of this front face portion 26 is
somewhat greater than the area of the end face
25 of the tubular main valve closure member
extension 8.

When the stem 21 is released by manual
operation, the spring 23 will force the dia-
phragm 22 and thus the stem 21 downwardly
until the stem contacts the pressure transmit-
ting pin 19 of the pilot valve member 15.
Thereby the closing force acting upon this pi-

ive member ‘15 will be overcome so' that
ssure fluid within the chamber 24 may dis-

. P
charge through the bore 20 and through the

outlet.27 of the valve. Consequently, the fluid
pressure acting upon the rear faces of béth

“valve members 6 and 15 is substantially re-

diced so that the downwardly directed fluid
préssure tending to open the valve acting on
the annulat front face portion 26 ‘exceeds the

-pressure tending to close the valve and moves

the main valve closure member 6 in the open-
ing-direction. A condition of operation of the

“valve ‘is, however, that the discharge rate of

thie ‘gas as will usually be the case, must exceed
the ‘rate -of flow of gas through the throttled
passage between the tubular extension 8 and
the’ guide member 9 and into pressure relief
chamber 24 from which the gas is discharged
through the bore 20 and the outlet 27.

The particular embodiment illustrated on
the, drawing may be modified or changed in
several respects. By way of example, the main
valve closure member 6 and the guide member
9.need not cooperate telescopically with one

another but may be interconnected by means

of a'bellows. In such case the throttled passage
forthe pressure fluid into the pressure relief

. chamber 24 may be provided by a narrow bore

between the valve chamber 4 and the bore 14
within the valve guide member 9. -

It should also be noticed that the valve
structure is not limited to use in connection

with gaseous fluids. Thus, the principles of the |

invention may also be utilized in apparatus for
controlling a liquid flow, such as a water flow.

WHAT WE CLAIM IS:—

‘1. A shut-off and pressure-regulating valve
espec1ally for liquefied gas containers, compris-
iig. a valve body and a main valve closure
member having a front face which is loaded
towards an annular valve seat, surrounding a
discharge passage, by a closing spring and the
fluid inlet pressure acting upon the rear face
of the main valve closure member, the move-
ment of the main valve closure member in its
opening direction being determined by the
fluid inlet pressure acting upon an annular por-
tion of the front face thereof radially outside
the. valve seat and by the fluid discharge pres-
sure action via a pressure transmitting pin con-
trolled, in use, by a discharge pressure sensitive
member, such as a diaphragm, said pressure
transmitting pin extending through a bore in
the main valve closure member and engaging
a: pilot valve member cooperating with a pilot
valve seat surrounding the main valve member
rear face end of the bore, said pilot valve
member being loaded towards the pilot valve
seat by’ said closing spring and being housed
in a. pressure relief chamber formed by said
main:valve closure member and a cooperating
guide member carried by the valve body, said
pressure relief chamber communicating with
the valve inlet through at least one throttled
passage, the pressure transmitting pin serving
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| s exerted by the fluid. pressure

.upon the main valve closure member front face.

_‘portion 26" surroundmg
55 i A - ] flllustl‘ated

on: the draw-

21 is: released by.__manual
spring, 23 will force: ‘the dia-
: d thus the stem 21 downwardly
< itacts. the pressure- {ransmit-
‘the - prlot valve member 15.
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‘the annular. valve seat '
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to move the pilot valve closure member against especially for liquefied 8as containers, substaii- 10 .
the action of the closing spring to: telease the tially as described in the foregoing with refer-
pilot valve closure member from :the pilot ' ence to the accompanying drawing,
valve -seat whereby fluid within the ‘pressure : _For the Applicants, =~
relief .chamber -is .able to escape through the FRANK B. DEHN & CO,,
bore to the discharge passage thereby releasing . Chartered . Patent Agents,
the . pressure upon the rear face. of the main - - Imperial House, - . -
valve closure ‘member to open the valve, - - 15/19 Kingsway,
‘2. A shut-off and pressure regulating. valve, London, W.C.2."

- ~Leamington Spa: Printed f_er;-_'Hér-'Maié.StY’s- Stationery Oﬁe,'.B}itﬁe Couner Press.
- {(Leamington) Ltd.—1967, Published by The Patent Office; 25" Southarm n Buildings, - -
.-~ . . London, W.C.2, from Which copies. may be obtained, R
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