1 VALVE SEAL Field of the Invention The present invention relates to
a device in a valve conprising a valve housing with at |least a first
and a second fluid port. A closure elenent is arranged in the valve
housi ng, which closure el enent has a sealing portion 5and conprises a
di aphragm The sealing portion is novable along an axis of the

cl osure el ement by said di aphragm between an open position and a

cl osed position of at | ease one of the fluid ports of the valve

housi ng. The closure el enent together with*the valve housing forns a
fl ow passage in the val ve housi ng which communi cates with said fluid
ports when the sealing 10portion | eaves said closed position. A
second sealing portion of the closure elenent, which is an encl osing

portion spaced fromsaid axis, is arrﬁﬁ%ggmpnt act with a support

portion of the valve housing. An abut is arranged in
contact along the periphery of said second sealing portion in such a
manner that saipggigesHins8alionry portion is arranged between the
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2 arranged in contact along the periphery of said second sealing portion in such

a manner that said second sealing portion is arranged between the support

15  portion and the abutment means. The abutment means is arranged to
transmit a force via said second sealing portion toward the support portion to

provide a seal.

Background Art

20 Valves of the above type are well known, Such valves are used in the
first place in applications where high cleanness is required. Such applications
can be various fluid engineering processes or process steps, for example for
pharmaceutical and food technology purposes or other types of chemical
purposes. Many fluid products are expensive and/or susceptible to

25 contamination or dangerous in case of leakage, which means that leakage
can result in an unhealthy environment for the user of a product or an
environment. Tightness of a valve of the type stated above thus is crucial.

In valves of this type, a diaphragm element is operated between an

open and.a closed position. Fluid flowing in the valve housing can thus be

30 easily and safely handled in an adjustable manner. The operation of the valve
can take blace in various ways, for example using manual or pneumatic
control.




Furt hernore, valves of this type should in their open position have
good flow capacity w thout the valve being a substantial obstacle,

t hereby reducing the risk of the valve accunmul ati ng contam nants,
such as dirt and deposits. The val ve should al so be absolutely tight.
This'condition may 5 sonmetines be difficult to achieve, for instance
when usi ng aggressive chemcals. In such cases, the sealing surfaces
of the valve can be subjected to wear which results in, for instance,
the material aging, becoming brittle and losing its elasticity, which
may cause cracks and/or yielding and, |atef on, |eakage. 10There are
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In addition to these requirements, there are a number of ranges that
should also be improved. These ranges of problems involve the following
15 points
« that the valve ensures good sealing in spite of
great variations in pressure and temperature of
the fluid,
« that the valve ensures good sealing in spite of
20 any plastic deformation,
» that the valve has good repeatability of sealing
pressure when mounting the clostre element.

In sealing, an elastic packing is usually compressed by prestressing a
25 bolt. However, problems may arise after a while when the elastic material
ages or is plastically deformed, which may result in leakage.

Summary of the [nvention
An object of the present invention therefore is to provide a device in a
30 valve, which satisfies one or more of the above-mentioned points.
A further object is to provide a device which has a tightness adapted to
the purpose.
This is achieved by the device in a valve stated by way of introduction
comprising a valve housing with at least a first and a second fluid port, a
35 closure element being arranged in the valve housing, said closure element
having a sealing portion and comprising a diaphragm, the sealing portion
being movable along an axis of the closure element by said diaphragm




This is achieved by the device in a valve stated by way of

I ntroduction conprising a valve housing with at least a first and a
second fluid port, a 35 closure elenent being arranged in the val ve
housi ng, said closure elenment having a.sealing portion and conpri sing
a di aphragm the sealing portion being novable along an axis of the
cl osure el ement by said diaphragm 3 between an open position and a
cl osed position of at |east one of the fluid ports of the valve

housi ng, the closure el enent together with the val ve housing form ng
a flow passage in the val ve housing which domunicates with said
fluid ports wh
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meant spring assemblies with “mechanical resilience” and not compression
of, for example, a packing made of an elastic material such as rubber, or the
resilience which is provided with onily one prestressed bolt.
20 Preferably, said spring means is selected from the group consisting of
torsion springs and springs with a bending action.

A great advantage of a device according to the invention thus is that a
certain pressure or sealing is continuously maintained independently of
movements of the parts included in the valve due to temperature changes or

25  cold flow/plastic deformation.

Preferably, said second sealing portion of the closure element has a
sealing region and the valve housing has a complementary seat portion for
mutual sealing.

Furthermore the sealing portion of the closure element is suitably

30 operably connected by an actuator, the device having a coupling device,
which has a locking means adapted to be arranged to the valve housing and
an actuating device adapted to be connected to the coupling device to
operate the actuator.

Further the actuator is preferably elongated and arranged in such a

35 manner that its longitudinal axis coincides with said axis of the closure
element and further arranged in an actuating hole through a hole in the
coupling device.



Preferably, said second sealing portion of the closure elenent has a
sealing region and the val ve housing has a conplenentary seat portion
for mutual sealing. Furthernore the sealing portion of the closure

el enent is suitably 30 operably connected by an actuator, the device
having a coupling device, which has a | ocking neans adapted to be
arranged to the val ve housing and an actuating device adapted to be
connected to the coupling device to operate the actuator. Further the
actuator is preferably elongated and arranged in such a 35 manner
that its longitudinal axis coincides with Said axis of the closure
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As a resul t1p t hey eRidsprieg &re@ent can be operated in an easy and
reliable manner. In one embodiment, the coupling device can be connected to the vaive
housing by a locking means. The coupling device has a connectable
actuating device. The actuating device is in tun connected to the actuator to

W

operate the valve.

20 The actuator is preferably centrally arranged in an actuating hole
through a hole in the coupling device. As a result, the closure element can be
operated in an easy and reliable manner.

The actuator is suitably a centrally arranged spindle, which at one end
is connectable to the actuating device and, at its other end, is connectable to

25 the closure element. This results in the advantage that the closure element
can be operated in an easy and reliable manner.

The abutment means is preferably centrally axially adjustably arranged
relative to the coupling device for applying the abutment means and toward
the closure element. Furthermore the abutment means is suitably adjustably

30 arranged in the coupling device by a thread bushing. The thread bushing is
advantageously externally threaded and connected to the hole in the coupling
device. Thus the valve obtains a good adjustable and controllable capability
between the abutment means and the closure element.

The closure element preferably is made of an at [east partly fiexible

35 and rigid material. This means that the closure element obtains the desired
sealing properties that are required in the application concerned.



The actuator is suitably a centrally arranged spindle, which at one
end is connectable to the actuating device and, at its other end, is
connectable to 25 the closure elenent. This results in the advant age
that the closure elenent can be operated in an easy and reliable
manner . The abutnent nmeans is preferably centrally axially
adjustably arranged relative to the coupling device for applying the
abut rent nmeans and toward the closure elenent. Furthernore the

abut ment means is suitably adjustably 30arranged in the coupling
device by a thread bushing. The thread busﬁing i s advant ageously
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peri ”pher al 'y 1 mhdrtish, \iHidiealeYst ihly E2€nds peripherally in the valve housing. The
20 closure element flexes, for example about a seat portion in operation.
Consequently, the valve cobtains both the intended sealing function and the
required operating function for the valve to work as desired.
The closure element can, for example, maintain the open position
when no actuating forces act on the closure element. The closure element:
25 can in this way be retained in the open position without being subjected to
any great stress that could resuit in wear.

Brief Description of the Drawings
30 The invention will in the following be described with reference to the
accompanying drawings, which by way of example illustrate preferred
embodiments of the invention.
Fig. 1 is a schematic exploded view of a device in a valve according to a
. first embodiment of the invention.
35 Fig. 2 is a schematic exploded view, seen in perspective from below, of
the device in Fig. 1.




20 closure elenment flexes, for exanple about a seat portion in
operation. Consequently, the valve obtains both the intendéd sealing
function and the required operating function for the valve to work as
desi red. The cl osure el enent can, for exanple, maintain the
open position when no actuating forces act on the closure el ement.
The cl osure el enent 25can in this way be retained in the open
position w thout being subjected to any great stress that could
result in wear. Brief Description of the Drawi ngs 30The invention
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alternative enbodi ne evi ce according to the present
i nventi on. to the present invention.
' Figs 7a and 7b illustrate ancther embodiment of the device according
to the present invention.
15 Figs 8a and 8b illustrate another alternative embodiment of the device
according to the present invention.
Fig. 9 shows yet another embodiment of the device according to the
present invention.
Fig. 10 shows a further embodiment of the device according to the

20 present invention.

Description of Preferred Embediments
Fig. 1 illustrates a valve 1 with a device according to a first preferred
25 embodiment of the invention. The valve 1 comprises a valve housing 2 of
prior art type, which has an internal, preferably cylindrical cavity. The valve
housing has at least a first fluid port 3 and a second fluid port 4. The first fluid
port 3 is preferably arranged in a lower portion 13 of the valve housing and
suitably forms an infet port, see Fig. 1. The second fluid port is preferably
30 arranged in the side wall of the valve housing 2 and suitably forms an outlet
port.

A preferably movable closure element 5 is adapted to be arranged in
the cavity of the valve housing 2. The closure element is preferably
rotationally symmetrical with an upper end, a sealing portion 14, adapted to

35  an upper portiori 12 of the valve housing 2. The closure element 5 has
another sealing portion 15, in this embodiment a lower end, which is adapted
to a lower portion 13 of the valve housing 2 to be mutually sealable adjacent



Figs 7a and 7b illustrate another enbodi nent of the device according
to the present invention. 15Figs 8a and 8b illustrate another

al ternative enbodi nent of the device according to the present

i nventi on. Fig. 9 shows yet another enbodi nent of the device
according to the present invention. Fig. 10 shows a
further enbodi ment of the device according to the 20present

I nvention. Description of Preferred Enbodinents Fig. 1 illustrates a
valve 1 with a device according to a first_preferred 25 enbodi nent of
the invention. The valve 1 conprises a valve housing 2 of prior art
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locking.
With reference to Fig. 3, the coupling device 7 also suitably has a

20 centrally arranged hole 19 which is provided with an internal thread. The hole
19 is adapted to receive a thread bushing 20 provided with an external
thread. The upper end of the thread bushing 20 is preferably connectable to
the hole, (see Fig. 2).

The lower end of the thread bushing 20 is suitably provided with an

25 abutment means 16 which is fastened to be rotatable on the thread bushing.
The abutment means 16, which is to be seen in Fig. 2, is arranged inward
toward the valve housing. The thread bushing 20 has preferably at its lower
free end a locking washer 21 for retaining the abutment means in the
intended position.

30 With reference to Fig. 3, the thread bushing 20 has a hexagonal
actuating hole 18 intended for an Allen key. The thread bushing 20 with the
rotatably connected abutment means 16 thus is axially adjustable relative to
the coupling device 7 in its threaded hole 19,

Referring once more to Fig. 3, it is to be seen that the elongated

35 actuator 6 in its lower end preferably is provided with an external thread to be
connected to the hole 27 of the closure element 5. Furthermore the actuator 6
is in its upper end suitably provided with an internal thread to be connected to



10 edge inward toward the val ve housing 2. The closure elenent 5 al so
has a flexible portion 30 which is radially inside said sealing
regi on 29. Referring once nore to Fig. 2, the valve housing 2
has i,n its upper portion 12-a connection opening 17. The upper
portion 12 of the valve housing 2 is adapted to be connected to a
coupling device 7. The coupling 15 device 7 is preferably connectable
to the valve housing 2 by a | ocking neans 8. The | ocking neans 8 is
suitably provided with an internal thread, which is adapted to a
conpl ementary external thread of the valveehousing 2 for nutua

| ocking. Wth r L, 9k ; Tyay i
suitably has a %O?reeﬁtaﬁgl aféypa(glﬁgténﬁe%%?gwi{g dﬁéﬁ%ﬁgﬁﬁ\@a@é@&n arpne

rovided w.th an

i nternal threadctugtar Ads ti@lr]sgrtg g’ﬂ?%ﬂh the 'P%?@&P{?@f %Ft't??ff"@aréfﬁﬁdgﬂrﬂ ﬂ@?
go Er ovi ded wi tthr}ﬁai mz@rml 20 fdrhihe ddendetiecanpeetiore ofithefactistok sl ends.

ushing 20 is e Ei )
| ower end of tﬁ‘éh‘% ﬁé'g'%aél rbaﬁcgﬁﬁﬁ%E@%koﬁg%@@}l{hg%?yo&%#@&ava%rﬂgggﬁalzé}gove
abut ment nedns 2&whiehds used faisiame gomplenaentanatoabnet showhktotardjeat dhe
glrjfglnggd iTE\i/a?d to Bg%m?ﬁ@%vagﬁjaé%wﬁhﬁ%lé%ﬁé%% hr eao?'guglr\?hgzéol ?las
oy eroranly a its | s qtialiasyics 16 isdlats A kBniaar 80 e s 4RIAg
t he ﬁbUt Lrent dne@é\scb & N bylan amiuardastepinginiéans ZGG%tfbsteFfr@rma@ms 20isFi g.
3, the threa ' X . ; t j 8.1
for an Allen kes;,{tﬁ@ipﬁgarﬁ g'fj gg?f”'@u@ﬁ’ﬂﬂ%ﬂ%hw %hmht@%&%t%%ﬂoya ggr%uﬁ)ge%?eggary
abut ment neldhs demnplithread akihaldoyplng deviea¥ dorristesganfection.t he coupl i ng

device 7 in its threggescthaliy diceRsdrehe bBGafCHy ARR8al & drielimalic, i t
is to be seen that the el

ongat,ed ., 35 actuator 6 °n jts,.|lower end
breferably i o PROVRILPNAITHGH caRrahoratelatval 7 oBRmAtam e t o ¢ e
hol e 27 of the cl osurte wleboysitg 2 hetdogplmg detibe 7 atteabidmeft mseans 16
its upper end siid @bl acpaieVs drd ?@férgb@v’?n.‘a&'é Sfﬁléiai,tm&a% dtinRes steel o
connected to 8 and recelve an F;31ct uati'ng device 10 wth an external fy
threaded pi't? 2FBIUMHEUR PULTBY. o courseo P ENFIRsehatber MAlesidl o ¢penbinations of
hexagonal act uahaigialkthat h@et thetrbguitdimentd dndstibngs a@:d‘r@ihitt@mé nternidas

connection of t : t

actuator can alggh%g&%ﬁ%%'dﬂ%’ W‘%ﬂ’ ‘g&gﬁﬁ%@% %{gtgg[gr'ﬁgg%g ”‘fgﬁv%‘ic@r?% s
used to al | ow @reorslieredarde gnewgl egsicpestvnf the samewrnd, fdidnstance, allow
connection of th@ frAagidmtor 6 to the closure elenment 5. The

actuating vice 10.is preferabl nnect.abl e to.the coupling deyice
7 by an anrfil ar fastfé'}‘ﬁ ‘ﬁﬁsq{gﬁﬂnéﬁ? “%'a%ﬁ%m%fg‘*é&@aﬁg&gwnit%pre erably
sui tably provi deddeof & fleriblenpaymar, subh ead eflon cilytetratiapbethytened PTFE).
conpl ementary 10ext giHaaliod (te @R &dt 5 &y CaHRLTRY bgerﬁéﬁ?gotbgém@erials that

i nt erconnecti on. The actuati n%& evi ce can be actua
manual or pneurfBefldneRgaviERments gndyayighes ¢idhe invsAtionISush as ruBbeRNa el v

a conbi nati on tdweflsiedtion of PTFE BRe riisdere housing 2, the coupling
(rjrg\élecgf 7ma£ e, ag ﬂzﬂelgytéa r%ﬁ?%méﬁ@aarﬁle@gﬁ%g gé da Fn%'{er%lsa{h%t géﬁ Lgrp?abcle% on the
invention may, for example, be chemical resistance, temperature and
pressure resistance. These materials and material needs may, of course, be
varied in view of the application concerned.
Components such as the interior of the valve housing 2, the fluid ports
30 3, 4, the closure element 5, the actuator 6, the coupling device 7, the
abutment means 16 and the connection opening 17 are substantially circular
in cross-section, but may of course have a different shape as long as the
objects and requirements of the invention are met. Other conceivable shapes
can be oval, square or some kind of regular or irregular polygonal shape.
35 The mounting of the valve 1 and the other components will now be

described in the following with reference to Figs 3, 4a and 4b.



15 alum nium but may, of course, be made of other materials or
conbi nations of materials that nmeet the requirenents and w shes
according to the intentions of the invention. The thread bushing 20
is suitably made of netal, such as bronze, in order to ensure easy
operation of the sanme and, for instance, allow |low friction. 20The
closure elenent 5 according to the first enbodinment is preferably
made of a flexible polyner, such as Teflon, polytetrafl uoroethyl ene
(PTFE). The cl osure elenment 5 may, of course be nmade of ot her

mat eri al s t hat neat the requirenents and wPshes of the invention,

such as rubber or %Orﬂghﬂ?r{éooébd?;e mBF\EI\?e{;ﬁoﬁéﬁ'pq?thas%ace tion opening 17

requirements and wi shes as
invention may, ®#e E&%ﬁ*ﬁﬂ%ﬂ%éz@ﬁﬁ‘rﬂ valye heusing, éﬁ@é:'gt%dﬁétﬁélpﬂﬁémﬁﬁﬁ the

pressure resi Stﬁl\&ﬁhou—@\ﬁfe preferiblahas asdppat poHiah %Rt a Bast pdtion 31.

course, be vari e ncerned on S
such as the i nt-@}% %PS rﬁe(}tt%/s ﬁ%%asq?%g" éugll qqﬁleatl%cgﬁgm%@g?, an
t he cl osure 5el em:&eltraalal phmoacataiae opp®, enchid efdbplqloaglreie{eirrwtﬁbUtthg

abut nent neans a’lsgg ?@ﬁbh@@ opem ng 17 are substantially
circular in cro rse have a different shape

Ct | on
as long as the obj ot eﬁfarerr\@amcem%o 9. @hﬂ“q FloBHE dpmaRihasreterably
Gt her concei valdtaetsiippeeand an dageqponlion 26U e Se¥Ee kigmergt(s mmﬁ ar

other conponentbiettAfon BiRBEperRE sBRE I ¥ ngtPd et G pd ¥, B
ref erence tl@ Fisgaliag pagioandt, 4Hthe gdosure elemed Sipritsi maudtedistate prefagably is

val ve housing Zyhamed, §G H@ﬂo&ﬁ%ﬂhﬁﬂwéﬂaﬂé‘sﬁﬂﬁ r4dBFdistafes frBFh thé
of the val ve hausin ts upper inside, the valve

housi ng 2 pref éP%%ﬁ@é'h%\ 3"?8’&&9‘{5' ‘tion 25 and a seat portion 31.
The cl osure el enent T&elabutnmset mmebhe 16lis carglectdictodha mmedn @l afika thrgad

17, an Souter rﬁghmg ﬂ?%ﬁl ﬂ%rﬁééﬂs%?ﬂferloeﬂﬂgévﬂas% %i‘eﬂfé @%%nd of the

el enent abutti ortron € once

nmore to Fig?d 3, tﬂqu;éi Qyshing is sgr%{rorﬁ;p;lqw gﬁ@ﬁf@oqnpmaliy threaded hole 19 of

the coupling device 7. Thus the abutment means 16 is adjustably connected
to the coupling device 7 0}1 the underside thereof by the thread bushing 20.
During mounting, the abutment means is in its upper position so as to abut
against the underside of the coupling device, which is seen in Fig. 4a.

20 As shown in Fig. 3, the coupling device 7, with the integrated
components stated above, is connected to the upper portion 12 of the valve
housing 2 by the locking means 8.

The locking means 8 is preferably an annular nut means. An
appropriate tool {not shown) thus suitably pe'rforms the cannection so that the

25 locking means B and the upper vaive housing portion 12 abut against each
other in a reliable manner.

With reference to Figs 4a and 4b, it is to be seen that the thread
bushing 20 can be adjusted with the hexagonal actuating hole 18 by means of
an Allen key so that the abutment means is adjusted to abut with a press- fit

30 against the closure element 5.

The Allen key can advantageously be what is referred to as a torque
wrench, which ensures that a similar adjusted torque is applied in each press-
fit operation which, for example, takes place in connection with maintenance.

35 With reference to Fig. 3, the actuator 6 is inserted into the actuating
hole 18 and screwed into the closure element 5 by means of an appropriate
tool {not shown) which engages in the diametrical groove 22 of the actuator 6.



at its upper end an edge portion 26 where the closure elenent 5 has
an indentation with a peripheral edge. It is to be noted that the
upper end, the 10sealing portion 14, of the closure elenent 5 inits
nounted state preferably is arranged, suitably in a floating manner,
at a small radial distance fromthe inner wall of the val ve housing
2. The abutnent nmeans 16 is connected to the | ower end of the
t hread bushing 20 suitably by neans of the | ocking washer 21. The
upper end of the 15 thread bushing is scrﬁ d frombelow into the
internally threaded hole 19 of the coupli gedevice 7. Thus the

abutment neans 16 io%«{tagmé%ttﬁelaxem%a%me i$ Srrhffect QW th8 QodSiHCeaviceOn

t he underside there the thre pushi 20.7 During nountifng, the
abut ment rneans 2N§ 'Pipteq go thatdhe Bﬁgfet isdﬁresaggggﬁg heaer ra%ﬂﬂ'%‘?ﬂ?‘ﬁe
under si de of - t etnoms.i Tig fhetdnirey melans B4 iof theesntuatimgrdeviced 8 is204s
component s oi attiachis 69 8icifl 4Rl iEfteheq Wi orl orbBHAR 8ot showry,
val ve housi ig 2 by imaddigerinthisdesasipgon of mountinghdhe mapestiveriad Hods iage

preferably an gppdliak dHHneBRANS fluRYIirRRPh@iNR! thisttaRes pbRRE 22BNy thipier
suitably perforns the conn

ction sp that the 25 | ocking neans 8
the upper val vé@higs F'Htﬁ%‘ﬁt'? anpqglrgmaﬂacggmg}veag% tﬁ‘gﬁjé’reré}f?nds Teft out
reliabl e mannerof the descripfibhh reference to Figs 4a and 4b, it is to be
seen that the threa | | (ST ] ;
actuating hole 18 bg- h%ggﬁ%tﬂ’g‘fgfgﬂgi? Ilvgﬂ ﬁ%@@%&%@g‘ﬁ?@%@p i?r%aans
i s adj ust edCt o detsatibed tnthg fpliawiag withrrefereiifai tadigs f 44 aediba A enent
5. The Abkgsttively. PHErsMihegrgatide/inite WIRE 2 Scdording tethetpresint

Appli 60 i n cachyed s BRBRET i MR Gatebo it R dRHERoS @ gui

i n connection wanhforginetématheduid Sow for exdreplertbe firss fiBidgporB3 of tre valve is
actuator 6.is id&?\ﬁéE%ﬂ into the actuating hole 18 and screwed into

t he cl osure el enent by neans of an apﬁ)ropr i.ate tool g’réot shown )
whi ch engadés iR thelowarpasian efthe guisiaak 88 apiniehes the vgleo e secant fluid
After that, theamtdehtHenglveisi cdnestednts arfigitlinevay an betleiaiphe nglvelevi ce
and rotated so that [ |,Sqtidr ' t : . ' of
the actuator 6. The V& BiRefifteius BRARHG k%“/%&é&éﬁ%%%@@%&“@% s
then at tached EERineAawPaHY ha gem Bandie 26, see EigprasPbadiinibe hapdis:
shown). 5 I n afdipir 28 id Moléd i Hessxidl Rire@ibraforidietdrikGonhBEtion of the valve

espect e o) BefL o R Ls SRS R Lol A Ry
direct part of thaactuatisgthotm]8 irhihe sape aff disectios. | eft out of the
description. The fuisid Rngméitinerlof helactiiftof BanBIcRur BRI B'oves in
» the same off direction, see Fig. 5a. The end, the sealing portion 15, of the
closure element thus leaves the ahutment surfaces of the first fluid port. Any

25  fluid in the tank may thus, for instance due to gravity, flow through the valve.
The end, the sealing portion 15, of the closure element, and its waist portions
together with the inner walls of the valve housing 2 between the first 3 and the
second fluid port 4 form the flow passage 11. The fluid can now flow from the
first fluid port 3 through the flow passage 11 to the fluid port 4.

30 Correspondingly, but in the opposite direction, the closing process of
the valve takes place when the handle of the actuating device is turned to the
closing position, whereby the first fluid port 3 is again closed, see Fig. 5b. Itis
to be noted that in the first embodiment the preferably rigid closure element 5
suitably flexes about the sealing portion 31 when operating the positions of

35 the valve.

In operation, the coupling device 7 ensures that the sealing region 29,
together with the seat portion 31 of the valve housing, under the action of the



10described in the followng with reference to Figs 4a, 4b and 5a, 5b
respectively. When a nounted device in the valve 2 according to the
present invention is arranged in the intended position, for instance,
adjacent a fluid tank for directing the fluid flow, for exanple the
first fluid port 3 of the valve is connected 15to the | ower portion
of the fluid tank as an inlet of the valve. The second fluid port 4
of the valve is connected to a fluid line as an outlet of the valve.
When a user intends to open the valve 2 praovided with a manual
actuating device 10, he turns a handl e 28,11see Figs 5a, 5b. Wth the

handl e, the pi ' [ ' | ' i %lﬁ]q )
connecti on of ?h%ﬁ@?ez&?jggé?iﬁwg\%ﬁ?%@%gd%g%f@ P&éﬁﬁggpﬁ}h). e

pin 23 act uat eSS 1%5¢3|r JuIWIcElen RassAds $RiSHEranaey indhe he
same of f dir ectdowplingddevite 7{ bee Rigv8ent of the actuator 6, the

|
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oha. the seat i ng porvireienee 16 FRE £ uptififb eRive 385 PiBp o) oo
abut ment suf adae fallowingoeeurs whenthe thyead bushing 203s ffouexamplet adjustadiby
may thus, for IarﬁAm@eydmethé%egégdhﬂénxéctufahﬁ%mg{érfsaqfﬁié&ﬁa e{r%'fé/rsagﬁggur

end, the sealin ortion 15 .the closu ement, and its
portions toget ngP%thp ?WH#%%@F‘WBP‘F@E f the val ve housing 2 between
the first 3 and the Weentit: dbutimgnpoetaing 15ds movbe téward thesirur: dldmehhs,

fluid can now f Wi : ' r. : fl ow
passage 11 to tig%ﬁ%p@ %@@{%b{ a%‘B@é‘lré?’g%’ggﬁ%P%%‘wfrgwﬁ' %%tbr%"? ?en the
opposi te ditlectaboNe conwanests fagmpiturl seling: Thisfows is suitatli drapsaittedanen
the handl e of tdatrany bRAtAOGrERYbGEhinG 20 WENGde! Pakdifittflgofbads PH LihgB.
wher eby t he f|r$$ fl uid gort 3.is a ain ck sed, Eee EH?' 5b., I't 1s°to
be noted that 4PYi@9MeARS EsBlyT 'n%ﬁ't’s e B?'BQ@F i5ivgd iy 3 isinele sogyuniform
el ement 5 suit abayndrl kxibe vabeuhousirg 2.dhé snppgropoition 25lanshiée sepep@tion g1
t he positions o} LR f td '
device 7 ensur gsCt t§ Ergt E\atbﬁjgrhsetalolr tnhéa ?Igaqrgr??%@%&téggg?#g? %ﬁ%{ﬁﬂ%ﬂ]@gg%ﬁe
portion 3173f tQhdAips ReedeRiiRst HECtiam deiherarposite Haction, teecoupiing gavise it
lmeaEs 16 hasht Hegethquivitle thes thadadgudhing RO aBts d%maﬂ&mé@f&gﬁ@lﬁresﬁtﬂt%r@e
eakage in thi , i.ndi Qbiﬁ age 32 is arranged in the
coupl i ng devi CZex?ﬁ@éengE\le agggﬁ ' %ar?s,g‘&; ence to Figs 4a, 4b and the
above description oﬂhﬁtﬁh\ﬁmﬁgf, mgapsh 46 perfe@hinexesiscupresahren at Asuitablead
bushing 20 is, rheml gxeimeberondds vehies divtharidiuteBlekfdnt sSthdidt it heafeal
actuating ? le 18. T&ésrcag.?referagk% occur ygth?ut t he act uat or
bei ng noun @d_ portion 26.” This disfance is adjusted-so that the closure element 5 can flex
adjacent the flexible portion 30 for actuating the valve 1. In other words, the
closure element has adjacent said portion 30 at the end, the sealing portion
14, some freedom of movernent so that the closure element can move in the
intended vertical direction.
25 The abutment means 16 preferably abuts on both sides of the edge portion
26 of the closure element 5 to ensure adequate abutment. This press-fit
abutment force results in the desired sealing function between the sealing
region 29 and the seat portion 31. The invention according to the second
embodiment will now be described. The closure element 5 has a shape which
30 is preferably adapted to the abutment means 16. The closure element 5
according to the second embaodiment is suitably made of a resilient soft
material, such as silicone, ethylene-propylene rubber (EPDM), fluorinated
rubber (FPM; viton).
The closure element 5 can, of course, be made of another material which has
35 the properties that are required according to the intentions of the invention.
The above closure element 5 can have, for example, a metal core
which is directly or indirectly connectable to the actuating device 10. The



When the abutnment nmeans 16 is noved toward the closure element 5, a
preferably uniformy distributed force is peripherally applied

bet ween the 10above conponents for nmutual sealing. This force is
suitably transmitted centrally by the thread bushing 20 as force-
transmtting nmeans. This single adjusting neans results in adjustnent
bei ng achieved in a sinple and uniform manner. In the val ve housing
2, the support portion 25 and the seat portion 31 act as an abut nent
for the closure elenent so that the abutnment neans 16 15obtains the
desired function. In the opposite directid®, the coupling device 7

together wth Ei%%u?é‘é%@%brﬁﬁs;ﬂ %&?h%?%oé%eéiﬂ?gﬂ’dbgﬁfé% ﬁsﬁéepetn'a%n%of
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the end, the sq@gsggg mgdbgeq%éntfﬁft&'@s & %Cié’glté?lfnla s rect m%%n%@?h ot he

cl osure el enen vertica
abut ment neans difergpigrabagimenigtithe ‘@Weoot h sides of the edge portion
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The cl osure el
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Good seal i ng. prOBEREISEs %%a@%@%a%ﬁ%%%ﬁ”r Peetetha Fiadiiirdrhel an
changes, the amfthewlveeans 16 being pressed directly against the
closure el ement 5, yOpRby é?@*?bn.ghleﬁﬂlﬂzéﬁat@eéf&ﬁ%r ER®oaRREA R tHEGAEE

29 and the _seat portion 31. e abut nent neans IS a

resilient WdsheCCOMRg @dﬁ?&ﬁ%‘%ﬁt "?‘?e@ﬂ%sth? PBH@@?’HW%%%@%G\?@ spring
spring neans i rwadnher d6facrejuist ke dseidresdion Beringgdy in Figl 6s-6cerBares

IllTustrate an %&eaf B,%ISLM,% iS%’QBR&H%QHhé’Lb&tH%n?%‘Qa%S 1%C0Cno{h%i di8sure element
5 in changes of the size of the parts included in the device. Fig. 7a shows the
device in one position with a large expansion gap, and Fig. 7b in another

25 position with a small expansion gap.

Yet another alternative embodiment of the device according to the
invention is shown in Figs 8a (open valve) and 8b (closed valve). In this
embodiment, the abutment means is a compressioh spring 35, which is to be
tensioned by the thread bushing 20. In this embcediment, the “cone” is shown

30 as & separate part which is arranged by means of a bolt with the diaphragm
part of the closure element 5.

Another embodiment of the device according to the present invention is
shown is Fig. 9, where the closure element 5 largely consists of a diaphragm
which is pressed down against a ridge 37 belonging to the valve housing 2 in

35 order to close the valve. The diaphragm 5 is sealed against the valve housing
2 by a number of bolts 38 holding an abutment means 16 against the
peripheral portions of the diaphragm. In addition, a spring 35 is arranged



to the present invention. The abutnment means 16 is pressed agai nst
the 10 closure elenent 5 by a conpression spring 35, which ensures
that a pressure is exerted by the abutnent neans 16 on the closure

el enent 5 in changes of the size of the parts included in the device.
Fig. 6a shows the valve in the closed position, and Figs 6b and 6¢c in
the open position. In Figs 6¢c, the spring 35 is slightly nore
tensioned than in Fig. 6b. The conpression of the spring 15 35 is in
this enbodi ment perfornmed by an adjusting screw 6, a wormgear 33, a
nut 34 and the thread bushing 20. An advartdge of this enbodinent is

that th
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descri bed enbodi nents of the present invention can be nodified and
varied by as person skilled in the art,



wi t hout departing fromthe inventive concept defined in the clains.
For 10i nstance, the valve and its conponents according to the present
invention with the various fastening neans, |ocking neans, thread
bushi ngs can, of course, be provided in various ways such as
detachable joints (for instance screw, spline, key, clanp, press and
shrink joints) or alternative other elastic joints or power joints,
but also in sonme applications, permanent joints (weld, 15glue and
rivet joints). It goes without saying that it is also possible to
conbi ne the various spring alternatives. RE4r exanple, the valve with
its conmponents may consi st of several parts both as separate or
conposite conponents, such as several fluid ports, val ve housings,

cl osure el ements, abutnment neans, coupling devices, thread bushings.
The above- nent imsfe@ndl nepdgrarent s can al so be integrated when
conveni ent and when allowed by the application. 19 Reference
nunmeral s 51.valve 2. valve housing 3. first fluid port, fluid opening
4. second fbuid pbrt, vdiwg d side opening 5. closure el enent

106. actuator 7. CQup|i&£béﬁwm§ﬁb8. | ocki ng means (coupling device) 9.
adj usting screw

first fluid port, fluid opening

second fluid pon, fluid side opening

closure element

10 actuator

coupling device

locking means (coupling device)
8. adjusting screw
10.  actuating device

15 11. flow passage, passage portion
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12.  upper portion valve housing
13.  lower portion valve housing
14.  sealing portion
15.  sealing portion
20 16. abutment means; abutment portion
17.  connection opening
18. actuating hole
19.  hole coupling device
20. thread bushing
25 21.  locking washer
22. groove in actuator
23.  pin actuating device
24. fastening means (actuating device)
. 25.  support portion (valve housing)
30 26. edge portion
27.  hole in closure element
28. handle (actuating device)
29.  sealing region
30. flexible portion
35 31. seat portion
32. indication passage
33.  worm gear



10. actuating device 1511.fl ow passage, passage portion 12. upper
portion val ve housing 13. | ower portion valve housing 14. sealing
portion 15. sealing portion 2016. abut nent neans; abutnent portion 17.
connection opening 18. actuating hole 19. hole coupling device 20.

t hread bushi ng 2521. 1 ocki ng washer 22. groove in actuator 23. pin
actuating device 24. fastening nmeans (actuating device) 25. support
portion (val ve housing) 3026.edge portion 27. hole in closure el enent
28. handl e (actuating device) 29. sealingl%egion

34. nut
35. compression spring
36. spring washer
37. ridge
5 38. bolt



30. flexible portion 3531.seat portion 32. indication passage 33.
worm gear 34. nut 35. conpression spring 36. spring washer 37. ridge
538. bolt 16 CLAIMS 1. Adevice in a valve (1) conprising a

val ve housing (2) with at least a first (3) and a second (4) fluid
port, a closure elenent (5) being arranged in the valve housing (2),
whi ch cl osure elenent (5) has a sealing portion (15) 5 and conpri ses
a di aphragm (30), the sealing portion (15) being novable al ong an
axis of the closure elenent (5) by neans q@ sai d di aphragm (30)

bet ween an open position and a cl osed position of at | east one of the
fluid ports of the valve housing, the closure elenment (5) together
with the valve housing (2) formng a flgﬁgﬁﬂéfage (11) in the valve
housi ng (2) which 10 comruni cates with i uid ports when the
sealing portion (15) |eaves said closed position, a second sealing

portion (14) of the Chopyfe :ﬁ'a%ré Qp%ﬁ%rﬁafng &%l@%‘ﬁbﬁémﬁ%ﬁﬂiﬁ 5ﬂe%st a

spaced-apart from sal axi s,
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i s arranged be RPMHESS BP'E"E'QB}@%MW“%HO?‘ (gﬁggﬁ'é‘ ‘?ﬁ(iéﬁ)s
(16), the abut ralorg areaxis of 6 clbsineg:lemean(@e by nteansaf said diaphagoe(30) a
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provide a seal, neans
is a spring nemgts oz(dze valvg dpueiag dbeclesune glenment ()i tagathenwdih dhevalug d

spring nmeans i oebPgaD) fdrﬁmd Q‘ﬂo@rpﬁéﬁa@é (H19S tHeNGIVPROMESy &2)dvhich

resilient %Br | n%mmunlgat%s WIfh hi daﬁmd ports when the sealing portion (15) leaves said
closed position, a second sealing portion (14) of the closure element, which is
an enclosing portion spaced-apart from said axis, being arranged in contact
with a support portion (25) of the valve housing (2), an abutment means (16)
being arranged in contact along the periphery of said second sealing portion

15 (14) in such manner that said second sealing portion (14) is arranged

"~ between the support portion (25) and the abutment means (16), the abutment
means (16) being arranged to transmit a force via said second sealing portion
(14) towards the support portion (25) to provide aseal, characterised
in that said abutment means (16) is a spring means.

20 2. A device as claimed in claim 1, wherein said spring means is chosen
from the group of torsions springs and resilient springs with bending action.

3. A device as claimed in any one of claims 1 and 2, in which a
pressure spring (35) is arranged so as to provide a compressive force paratlel
with said axis.

25 4. A device as claimed in any one of claims 1 to 3, in which a spring
washer (36) is arranged so as to provide a compressive force parallel with
said axis.

5. A device as claimed in any one of claims 1 to 4, in which the
abutment means is a spring washer (35).

30 6. A device as claimed in any one of claims 1 to 5, in which said
second sealing portion (13) of the closure element (5) has a sealing region
{29) and the valve housing (2) has a complementary seat portion (31) for
mutual sealing.

7. A device as claimed in any one of claims 1 to 8, in which the sealing

35 portion (15) of the closure element (5) is operably connected by an actuator



3. A device as clained in any one of clains 1 and 2, in which a
pressure spring (35) is arranged so as to provide a conpressive force
parallel with said axis. 254. A device as clained in any one of
clai.ms 1 to 3, in which a spring washer (36) is arranged so as to
provi de a conpressive force parallel with said axis. 5. A
device as claimed in any one of clains 1 to 4, in which the abutnent
nmeans i s a spring washer (35). 306. A device as clainmed in any one of
claime 1 to 5, in which said second seali portion (15) of the
closure elenment (5) has a sealing region (Z9) and the val ve housi ng
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seal i ng 35porti
connect ed by armdaptaditodre carhetd totthe cdeplinpedavive (T taopenatd thegadleatoce
(7) which has gsjocking nmeans (8) adapted to be-arranged to the valve
housing (2) and an actuating device (10) adapted to be connected to
the couplin§ devi ce8 Adeavicerpieeaineed Meanyngaelfolaings) amd7. in wiich e as
claimed in any pamtef (G‘Fié‘élﬁﬁ?ﬁt_ead?@ dirariged\Wol bt it BngRidiRaIUxid Saindides
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coupl i ng dd@i cabumenymaaamElGfis adiupleeldrrmngedng theecyupling deviced?) iy
device as cl ai mRéandofd fréadPbusiing2®h the thread bushing (20) is
gébie(r:gal( |7§/ t P11r5eaded 18”3‘ d%g%réeacé glgintleod itnhc atilrne .?r?%hgc%gt}]eltﬁre%g%u%ﬁ%gl(bg)gis
externally threaded and connected to the recess (19) in the coupling device

(7).
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