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PCT/ FT 97/ 00543 VALVE ' The present invention rel ates

to s .valve corrpri Si ng a val ve housi ng with a duct that can be
optional ly opgps closed, a valve body, and a valve 5 spidheudokat 1S
di spl aceabl e from a fll rst position where the val ve spindle closes t he

duct to a second position where the valve spindle opens the duct. Mre
precisely the invention relates to a valve according to the preanble of ap-
pended claim 1. The probl em associ ated with known val ves is
that the forces that 10 are needed to keep them cl osed are great and that
the valves are néﬂﬁﬂﬁy/ - kept closed by the relative pressure in
different areas in the valve. Hereby known val ves function so that a

PequiTes great forces ¢ oriippetttnuR iEiet!ts A valye, chrnitiita 8BRS Hosinb'
posi ti ons. . These With a/ductdhatsantheeptionaly epanediariclased«a yalve hgdynend a YSF‘]’e
construction ig fsatmlel that Bdisplaceable from a first\fUsition wheps thedvalié Bpih@lecissesr e

o bren doun vndk oy s moon el m?éﬂ%?‘%e“@éﬁe% e

only once. precisely thecipveation felates da @ovalye @ ingato,/ pv@eanmle efalaps f or
| ocking the pended claim 1.

The problem assoclated with known valves is that the forces that

10 are needed to keep them closed are great and that the valves are normally
kept closed by the relative pressure in different areas in the valve. Hereby
known valves function so that a greater area is used for opening the valve with
a lower pressure. it requires great forces to shift these valves into different
working positions. These valves often have problems with leakage and their

15 construction is complicated.

Valves closing with levers are also known, but due to the great
forces invoived they have a tendency to break down when adjusted and can
therefore generally be adjusted only once.

GB Patent 1403460 discloses a valve with balls for locking the

20 valve spindle alternately in an open or closed position. The valve is operated

~ from an open to a closed position, and vice versa, by means of a hand oper-
ated key. When opening the valve the fluid pressure operating in the valve is
not utilized for displacing the valve spindle into an open position. Hereby the
valve cannot be easily operated if there is a high fluid pressure in the valve.

25 The present invention relates to a vaive where the solution to said
problems has been achieved. For this purpose the features given in appended
claim 1 characterize the present invention. Preferred embodiments of the
valve are described in appended claims 2 - 10.

The opening pressure of the valve is determined solely by the force

30 (pressure) required for displacing the flange part and hereby freeing the dis-

" placement element/elements from its/their path in the vaive, since the con-
struction is such that a pressure (working pressure) operating in the valve duct
displaces the valve spindle into a position where the valve is open.

The valve is operated by means of a mechanical locking mecha-

35 nism that is opened pneumatically or hydraulically. The tocking mechanism is
closed and opened by means of at least one displacement element that is



20 valve spindle alternately in an open or closed position. The valve is
oper ated froman open to a closed position, and vice versa, by neans of
a hand oper - ated key. \Wen opening the valve the fluid pressure
operating in_the valve is not utilized for displacing the val ve spindle
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there is a high fluid pressure in the valve. 25 The present

i nvention relates to a valve where the solution to said probl enms has
been achi eved. For this purpose the featurgs given in appended claim1l
characterize the present invention. Preferred enbodi nents of the val ve
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glcﬁ'?ﬁrtm; 881:3 4 '35 solely by di¥ffaciR§ e fidnge part that in the closed position $f the valve hin-
ders the displacement element from being displaced outwards so that the
10 valve spindle can be displaced from a closed to an open position. To give an
example, the valve only requires an opening pressure of about 2 bar when the
working pressure on the valve is 200 bar. The valves on the market normally
require 15 bar for opening at a working pressure of 150 bar.
in the foliowing an embodiment of the invention will be described
15 by means of an attached drawing, in which

Figure 1 shows the valve in a closed position,

Figure 2 shows the valve according to Figure 1 seen along the in-
tersectional line |l - I,

Figure 3 shows the valve in an open' position and -

20 Figure 4 shows the valve according to Figure 3 seen along the in-
tersectional line IV - IV.

The valve in Figure 1 comprises a valve housing 1 with a duct 2 that
can alternately be opened and closed by means of a valve spindle 3. The
valve spindle 3 is displaceable in a valve body 4 that is screwed into the valve

25 housing 1. When the valve spindle 3 is in a first position it will close the duct 2
by tightening it against a sealing surface 5 in the valve housing 1.

The vaive spindle 3 is kept in the position shown in Figure 1 by the
walls 8, 7 of three openings 8 - 10 made in the vaive body 4 and a first portion
in the inner wall 14 of a flange part 15, in conjunction with three balls 11 - 13,

30 comprising a stop means hindering a downwards broadening first abutting
section 168 in a form part 17, arranged around the valve spindle 3, from being
displaced in an upward direction. The form part 17 is attached to the valve
spindie 3 by means of threads.

In the vaive body 4 there is a passage 20 leading from an inlet 21 to

35 a pressure chamber 22. By applying a smaller pressure of e.g. 3 bar to the
inlet 21, the flange part can be displaced from the position in Figure 1 down-



gui ded by a path so that when the | ocking nmechanismis opened the dis-
pl acefrept el enent can roll out of the |ocking nechani sm whereby the val ve

is s, opened by the valve spindle being displaced by the pressure
operating in tygegaianval ve duct. 5 The val ve of t ' i on
functions securely, 1ts dinensions are smal | and the val ve parts do not
becone deforned by the forces needed to operate the valve. The val ve
can easily be opened with very snmall forces, solely by displacing the
flange part that in the closed position of 8he val ve hin- ders the

di spl acement el enent from being di splaced outwards so that the 10 valve
spi ndl e can be dwapdsdodhe position irc Figuesi3.t Thisiis dyeeto the facdtithat. thd saidi pressame
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3 is kept in thethsosive ipmnoapempasitiori gure 1 by the
A spring 25 that has been arranged to exert force against the flange
15 part 15, stops the flange part from falling down from the position in Figure 1.

Functional description

In Figure 1 the valve is closed by the valve spindie 3 that presses
down against the valve housing 1. The valve spindle 3 is kept closed via the
ball path of the form part 17 and more specifically its abutting section 16 and

20 the balis 11 - 13 that press against the valve body 4 and the flange 15.

Thus the valve is kept closed by the flange part 15 being in an up-
per position like in Figure 1. The spring 25 secures that the flange part 15 is
not by mistake displaced downwards.

When the valve is desired to be opened, to a position shown in Fig-

25 ure 3, the pressure to the inlet 21 is increased, whereby the pressure in the
chamber 22 and the pressure operating on the area 23 presses down the
flange 15, the balls 11 - 13 are released and the valve spindie 3 rises upwards
owing to the pressure in the duct 2, the balls follow the ball path and the vaive
is open in the duct 2.

30 The forces in the valve are taken up by the balls 11 -13 that press
against their path and the valve bbdy 4. The inner wall 14 of the flange part 15
keeps the balls 11 - 13 from being displaced outwards in a radial direction
away from the valve body 4.

The invention has been described above by means of one embodi-

35 ment only. Therefore it is pointed out that the details of the invention can be
modified in many ways within the scope of the appended claims. Thus, e.g.



walls 6, 7 of three openings 8 - 10 made in the valve body 4 and a first

porti on.. inthe inner wall 14 of a flange part 15, in conjunction with
three balls 11 - 13, 30 conprising a stop nmeans hi ndering a downwards
broadeni ng first abutting section 16 in a formpart 17, arranged
around the vHOM#Bl ndle 3, from being di spl aced in aHCEFW%Wék
direction. The formpart 17 is attached to the val ve spindle 3 by
means of threads. In the valve body 4 there is a passage 20
leading froman inlet 21 to 35 a pressure ghamber 22. By applying a smaller
pressure of e.g. 3 bar to the inlet 21, the flange part can be
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Since the area Steadiof the movement pé the valvg spindiey upwerdscbeing rstepnegeby he
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In Figure 3. ment of the valve spindle can be stopped by some other kind of locking de-
vice, e.g. by the valve spindie comprising a shoulder stopping against a shoul-
10 der in the vaive body. instead of balls, other types of displacement elements,
such as rolls, can be used.



In the inner wall 14 of the flange part 15 there is a second portion
formed as a recess 18 for receiving the balls 11 - 13, after the flange
parst has 10 been pressed downwards agai nst the val ve housi ng 1. As the

flange part 15ypSsmay di spl aced downwards, the balls 11 - 56 Jy,{ g t he
formpart 17 to bear agai nst a second abutting section 1971'n form
part, see Figure 3 that shows the valve in an open pesition

A spring 25 that has been arranged to exert force against the flange 15

part 15, stops the flange part fromfallingsdown from ““ﬂllilﬂﬂﬂﬂﬂlﬂﬂl}t Il

the valve is cl osed % the valve spindle 3 that presses dowh dgai’nst*
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errbodl 35 nent placememheleatent abuts ansthp avallt (607 )oeftan dpening (8 dﬂa@)anltbe valvehe
invention can bepody and on the inner wall (14) of the flange part (15) at a first portion of the
15 inner wall to a second release position, where the displacement element (11 -
13) is released from said locking position, as the flange part is displaced from
the first position to the second position, whereby the displacement element (11
- 13), when the flange part is in the first position, is arranged to bear against a
first abutting section (16) in a form part (17) in the valve spindle (3) to keep the
20 valve spindle from being displaced from the first position to the second posi-
tion, and when force is applied to the flange part, the flange part is arranged to
glide in relation to the valve body (4) from the first position to the second posi-
tion to release the displacement element from the first abutting section and
bring the displacement element to the second position, characterized
25 in that the valve spindle (3) is arranged to be displaced from the first position
to the second position by pressure operating in the duct (2) as the flange part
(15) is displaced so that the displacement element (11 - 13) is displaced from
the first position to the second position, and that the valve body (4) comprises
a passage (20) leading from an iniet (21) to a pressure chamber (22), which is
30 defined by the valve body and the flange part (15), to pressurize the pressure
chamber and hereby apply said force against the flange part and displace it so
that its second portion comes to bear against the displacement element (11 -
13). ,
2. Valve according to claim 1, characterized in that the
35 flange part (15) comprises a pressure area (23) that is part of the wall surface
in the pressure chamber (22) when the valve spindie (3) is in the first position



nodified in many ways within the scope of the appended
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part can be arranﬂgd to be displaceable in an opp03|te di rection than
that descri b¥P %t upwards, to open the valve. Hereby t h&CTEBZOSA g |
the inner wall of the flange part .should be | ocated below the balls in the

cl osed position of the valve and the pressure in the pressure chanber
22 should be 5 arranged to displace the fletange part upwards at pressure to
the inlet 21. In- stead of the novenent of the val ve spindl e upwards

bei ng stopped hylos8& positioRf; Aiiste\P e pri@s@RCopatatind inVifRpiddsureathimber, i N an

obre bner ki ndviieh Biignces ihé Bésslilg %Eeea ¥ 'gan%B§3¢ E@'%ﬁa’% 2 Joith it the
conprising a sHiangadqarsanshis digplaceitisorthat the valve spindie glides infresaid isgeonshdy .

I nstead of bal | sositinher types of displacenent el ements, such as rolls,
can be used. 5 3. Valve according to claim 2, characterized in that the

flange part (15) and the valve body (4) have opposite contact surfaces (24a
and 24b, respectively) when the valve spindle (3) is in said first position, which
surfaces will be at a distance from each other when the valve spindle is dis-
placed to the second position, which surfaces are connected to the pressure
10 chamber (22) as they on their part define the pressure chamber when the
valve spindle is in the second position.
' 4. Valve accordingto claim 1, characterized inthat the dis-
placement element (11 - 13) bears against the inner wall of the opening ( 8 -
10) in the vaive body (4) and on the wall (14) of the flange part (15), in a sec-
15 ond portion (18) of the inner wall, to keep the valve spindle (3) in the second
position.

5. Valve according to claim 4, characterized in that the
second portion in the inner wall (14) of the flange part (15) is formed by a re-
cess (18) made in the inner wall of the flange part.

20 8. Valve according to claim 1, characterized in that the dis-
placement element (11 - 13) in its release position is arranged to bear against
a second abutting section (19) in the form part (17) to retard further movement
of the valve spindle (3) away from the first position of the valve spindle.

7. Valve accordingto claim 1, characterized in that a spring

25 (25) is arranged between the flange part (15) and the valve body (4), which
spring is arranged to exert a force on the flange part to displace the flange part
into a position where the first portion in its inner wall presses against the dis-
placement element (11 - 13).

8. Valve according to claim 4, characterized in that there

30 are two additional displacement elements (12 and 13) that are arranged to be
displaced like the said displacement element (11), whereupon there are for -
these additional displacement elements corresponding first abutting sections
(16) in the form part (17), walls (7) in the vaive body (4) and second portions
(18) in the flange part (15).

35 9. Valve accordingtoclaim8,characterized inthat the dis-
placement element (11) and the two additional displacement elements (12 and
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1. Valve conprising a valve housing (1) with a ) that can be
optionally op WMy Cl osed, a valv ed to thamidiosRs
housi ng and a val ve spindle QSﬁI _"’ iﬂﬂ@%ﬂ&able inrelation to

the valve body (4) 5 froma first| posite on, e val ve spindle closes

t he duct by tightening agai nst a sealing surface (5) in the valve

housing, to a second position where t he7 val ve spindl e keeps the duct

open by the valve spindle being at a distance fromthe sealing»s%&£ace,
oA

whi ch val ve conpt3)dienea commga plane, which)is pamendigular to thevaivedpindie
body (4) and is gathegefe hRahfedating 8amadistaride figth 8aélpbthep it 10 between a
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(11 - 13) i sagtearigadtiothat thedisplasement element israball 3dki13d% position
where the dis- pl acement el ement abuts on the wall (6, 7) of an opening
(8 - 10) in the valve body and on the inner wall (14) of the flange
part (15) at a first portion of the 15 inner wall to a second rel ease
position, where the displacenent elenent (11 - 13) is released from
said | ocking position, as the flange part is displaced from the first

position to the second position, whereby the displacenent elenment (11 -
13), when the flange part is in the first position, is arranged to bear
agai nst a first abutting section (16) in a formpart (17) in the valve
spindle (3) to keep the



20 val ve spindle from being displaced fromthe first position to the second
posi- - tion, and when force is applied to the flange part, the flange
part-is arranged to glide inrelation to the valve body (4) fromthe
first position‘,‘;oq}a;1 second posi - tion to rel ease the displacenent

el ement fromthe TITSl abutting section and bring the di SEFEEIEH?

el emrent to the second position, char acter i zed?25in that the
val ve spindle (3) is arranged to be displaged fromthe first position

to the second position by pres e operating in th&tuct (2) as the flange

part (15) is displaced so that the displacgnent elenment (11 - 13) is
di spl aced from the fir2dbposi tNo ion, and that the
val ve body (4) conprises 4g 2 passa ) | eadi ngiN an inlet (21) to a
pressure chanber (22), V\%i c%] S ' byf t he v « and the fl ange
part (15), to pressurize1 p S chanber _a/@ Y sai d
force against the flange part\ N It so s second
portion conmes to bear agapgst ment ele 13).
2. Val ve according to cl 2@ A \C [ %V the 35
fl ange part (15) corrprié‘3 _ (23) th ' of tHD wall
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(cl osed position), whereby the pressure operating in the pressure chanber,
whi ch’infl uences the pressure area, is arranged to exert said force on the

flange part and to displ ace

second POSWwbtlsn S
t eri zedinthat the

t so that the valve spindle glides into said
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characterized in that t | i AR ZEN I 12 of the
flange part (15) is formetM®b N 5 S I n I nner of
the flange part. 20 1A% ' a ' , h aqg al¥ijt e
ri zedin that tdﬁtdis- [ e - ¥ts rel eage
position is arranged 10 Dear agai pgt/” X - ut Agctron (I9) 1n
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~——25

Fig. 3




8. Valve according to claim4,
addi,ti onal displacenment elenents (12 and 13) that are a
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(54) Title: vm;}f,-
(57) Abstract

The invention relates to a valve comprising a valve housing (1)
with a duct (2) that can be optionally opened or closed, a valve body
{4) and a valve spindle (3) that is displaceable in relation to the valve
body from a first position where the valve spindle closes the duct, to
a second position where the valve spindle keeps the duct open. The
valve comprises a displaceable flange part (15) that surrounds the valve
body (4), and which flange part is arranged to support the valve body by
means of at least one displacement element (11 - 13). The flange part
(15), is, when force is applied to it, arranged to be displaced in relation
to the valve body (4). So that the valve would be easy to operate and by
utilizing very little force and have small dimensions, the valve spindie
(3) is arranged to be displaced from the first position to the second
position due to a pressure acting in the duct (2) and the valve body
(4) comprises a passage (20) that leads from an inlet (21) to a pressure
chamber (22) that is defined by the valve body and the flange part (15),
to pressurize the pressure chamber and hereby apply said force against
the flange part.
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