1 VALVE WTH A AP- FUNCTI ON AND A FLOW LI M TI NG FUNCTI ON The present
invention relates to a device for regulating the flow quantity in a heating
and cooling system based on water according to claim 1. The nain purpose
for the device according to the invention is to control the flow through
the valve so that in a real operational case a flow is obtained and an

out put power fromthe system corretﬁonds to the demand that has to be
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control will arise. Both those variables are coupled to the static pressure
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flow contr erenti a ressure valve. The differential
pressure val ve Ilmts the differential pressure - the Ap-value - to which
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obt ai ned. he control valve can I mensioned in an opti nal
way, which rloemdslemwtﬂmundt@eps\ygrt@mtrphmumrl% the control valve is working
can be controlled so that for exanple a roomtenperature is held within

sel ected values without fluctuations in tenperature or that for instance
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t he constructfon of e valve per ing through in the tube
system or the like, where the conplete valve is nounted. all the pressure
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provi ded i rcartiesl gz\p-apardombination of a flow control valve and a dlfferentlal pressure valve. The
differential pressure valve limits the differential pressure - the Ap-value - to which the con-
trol valve is exposed. Because the Ap-value is limited to a selected value, for example 10
kPa, and since this value additionally is more or less constant, independent of variations
of the pressure level in the entire system, the best conditions for a good control function
are obtained. Consequently the control valve can be dimensioned in an optimal way,
which leads to that the system in which the control valve is working can be controlied so
that for example a room temperature is held within selected values without fluctuations in

temperature or that for instance sound problems occurs.

By the present invention a number of advantages in relation to existing constructions are

obtained according to the following:

- the construction of the valve permits a flushing through in the tube system, or the
like, where the complete valve is mounted.

- all the pressure levels that exists before, in and after the valve are measurable.

- the Ap-value is adjustable also during operation.

- a venting function is provided in the Ap-part.

- a constructive arrangement which means that both components that forms the Ap-
function and the control valve function are made as a complete semi manufactured

article which offer quality-technical and logistical advantages.

The constructive embodiment of the present invention is described in detail below.



a constructive arrangenent which nmeans that both conponents that forns the
Apfunction and the control valve function are nade as a conpl ete sem

manuf actured article which offer quaky-technical and |ogistical advantages.
In addition, the invention has to brihg the state of the art further in
different aspects. This is realized by the present invention by that a

devi ce of the bel ow described art primary is constituted in such a way,
that is apparent fromthe characteristic part of claim1. Further features
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of the Ap- plarthe p'feisgreﬁrs@OW@HSmS@b@e@mmqurﬁweﬁ cAErob YR\ iNfeg5Fted Ha-
Ap-part. function:

- figure 1 shows a complete valve according to the invention

- figure 2 and figure 3 shows a sectional view of a valve body according to the inven-
tion with the Ap-function in an open position, i.e. where the plug is open in relation to
the seat,

- figure 4 shows views in detail of the seat/plug,

- figure 5 shows a first alternative embodiment of the Ap-part,

- figure 6 shows a second alternative embodiment of the Ap-part.

Figure 1 shows a complete valve according to the invention.

The main part is constituted by a valve body 1 which is provided with an inlet 2 and an
outlet 3.

Preferably the valve body is made of an alloy of brass and the inlet and outlet is preferably
provided with an internal thread.

In the valve body there is an intermediate chamber 4 which is situated between an com-
plete differential pressure control part 5 - henceforth called the Ap-part & - and a complete
flow controlling part 6 - henceforth called the control valve 8. The intermediate chamber is
the space where the flow through de complete valve has passed the Ap-part and where
the static pressure level in the medium/flow has a reduced pressure level, called P2, in re-
lation to the pressure that exists before the complete valve - at the inlet 2 - and where the
pressure level is called P1. In figure 1 the pressure level after the complete valve - at the
outlet 3 - is called P3.

In the valve body measuring nipples are also mounted, called 27a and 27b respectively.
The measuring nipple 27b is via a signal channel 25 in contact with the intermediate
chamber 4 and accordingly the pressure level is obtained in this chamber in connection
with that a measuring of the pressure is carried out.

The measuring nipple 27a is byway of a signal channel 26 in contact with the space that is
situated immediate after the control valve 6 and accordingly the pressure level P3 is ob-



Figure 1 shows a conplete val ve according to the invention. The main part
Is constituted by a valve body 1 which is provided with an inlet 2 and an
outlet 3. Preferably the valve body is made of an alloy of brass and the
inlet and outlet is preferably providéd with an internal thread. In the
val ve body there is an internedi ate chanber 4 which is situated between an
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application no. SE 0602073-9. In principle the control valve 6 is working
according to the follow ng. The control valve has a seat 11 and a plug 18
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changes over to a second cylindrical part 29 with a slightly larger diameter. In the lower
edge of the cylindrical part 29 there are recesses 30 which leads to that a successive
opening of the passage takes place from the inlet side of the plug outwards to the inter-
mediate chamber 4 in connection with a moving of the plug away from the seat and
against the inlet 2 of the complete valve and consequently the seat begins to move away
from its sealing position against the plug. The function of the plug/seat in this Ap-part of
the complete valve is also described in connection with figure 4.
In figure 2 it's evident that the plug is joined with a membrane support 13 via a number of,
preferably 3 legs 12 in the plug. The legs are resilient and snapped in into the cylindrical
‘section 68 of the membrane support.
A plug sealing 17 is mounted in the valve body and is fixed with a plug sealing carrier 16.

The principally construction of the Ap-part is according to the following. The Ap-part is pre-
ferably produced as an complete unit. The unit is mounted in the valve body 1 and is

mounted with its lower part 15 in the machined space, limited by a circumferential surface
63 with its bottom 64, against which the lower part 15 stops. The lower part 15 has an ex-
terior plane 65, perpendicular to the longitudinal axis of the Ap-part, and in this plane 65 a

sealing, preferably an o-ring, is inserted. This o-ring seals against the valve body so that



In figure 2-4 is shown how the Ap-part is build up. Figure 2 and figure 3
shows the Ap-part in its open position, i.e. where the plug 8 is inits
upper position, the position where it is situated furthest away fromthe
seat 7. In the present construction the plug 8 is novable and the seat 7 is
indirect firmfixed in the valve body 1. The plug is designed with an outer
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shaped, with an internedi ate zone fornmed Tike an U. In its inner part the
menbr ane i sfisepported by a nenbrane support 13 and where the nmenbrane is
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with a bottom 69. P '
Inside the cup 85 the seat 7 is indirect mounted. The seat is namely mounted and guided
in a cylinder 70 which is situated inside the cup 85 and where this cylinder is guided and
centered by a number of wings 71 constituting a firm connection outwards to the lower
part 15 and the seat has the same center line as the plug 8 and the valve passage 46.
The cylinder 70 itself is slightly raised in relation to the bottom 69.
The seat 7 is mounted in the cylinder 70 and is fixed in a way that the seat in the end 72,
which is situated inside the cylinder 70, partially has a narrowing cylindrical part with a
slightly larger diameter in the part closest to the end 72 and in addition the seat is in this

part provided with a chamfering, which means that the cylindrical basic form that the seat



The nenbrane support has a further ring section 32 having only a short
extension in radial direction above the section 34 and the spherical groove
33, in which the nmenbrane is fixed. Wthin the groove 33 the cylindrical
section 68 is provided, which extendsy in parallel with the outer section
35, against the top part 20. Inits |ower section the cylindrical section
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plete membrane support including the bottom 69, strives to press all against the top part
20.

Against P2 and the forces caused by P2 a counteracting force is acting, obtained by that
the pressure P3 from the outlet side of the valve, at the outlet 3, has a communicating
channel 41 with a slightly narrower part 40 closest to the outlet 3 and where those chan-
nels are machined in the valve body 1 and leads the pressure P3 further in a channel 42
in the top part 20 outwards into the space between the top part 20 and the membrane
supports. Accordingly, the pressure P3 will, via the channels 40-42, be provided at the
opposite side of the membrane and the membrane support parts in relation to the pres-
sure level P2.

The force from the spring 36 is the force that has to balance the differences between the
forces created by P2 and P3 respective on the membrane parts.

The function is described according to the following.



It is the spring 36 and its features together with the physical neasures by
the details of the pressure receiving construction which determ ne the
function of the Ap-part and that particularly considering the differential
pressure to which the control valve 66is exposed, or will be operating
with. The pressure P2 in the internedi ate chanmber 4 influences the nenbrane
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plug fully GReNis Peset Ak nidank Mhat alBRTREaldn bRSbrk|id @@n@fo E@ﬁboflérgé/a\ﬂtl lak-
occur, resulting in that the internedi ate chanber Iréjgvmﬁzied with a

| ower pr ess&‘?ré'”ﬂﬁa?\*ﬁq:@e diffeéenca bgtvpandRAepndthpprespyes *?f@fv riﬁ*r B IS he
i ntermedi at %r@aﬂ‘@%bnﬁ’g fofad da@sn Wé‘bosht% it vt &élérﬁt!égﬂ’lz Pherhealeyat € that thieduced

and accordin al so a changing o fl ow through the val ve 6 takes
place. lit heshnadiesth Pee@ﬂhﬂvweméﬁ%d ts) lag AP q BaIAGE the &C%’fhﬁbﬁlfat@tﬁﬁqw t he
flow at whipb.gghe valve is preset, this neans that also the fall in

pressure is gm ng to be too | arge and accordi ng%%/ al so the dlfference
bet ween P2 ARer thisdagimayingrd thg membrane ang| apas: ly pf the PSP 1o RRStioRhe

spring for C@Ing‘l‘@ij‘ c!o@el’:te'tﬁe %?Vtth@ﬂvéﬁhhb lbefiientRdRNSRtsRAN M3readbentiestdstitd S
that the sprin be slightly conpressed to be abl e to bal ance t

as to n:é/
forces thatin@ 86%9@:%& ”Bﬁ;/f'WU'P‘Q a W%"@? ig pghievied ytherp e fynanic R RERYTISERY and

consequent | wbz%dtﬁiﬁs M War&ethtrﬁhQQFhﬁg RFceS mtdoxéulehw&ormu me S@datbe! the
throttling between those parts will increase, esults in g)gcrease

of the fl owopgieting wt*bmea@h entil a@sﬁereewhmé%ethwwﬁmamsef seleted {0k e, by

P2 and P3 '%al\/é‘6b|%gé‘|&c|ﬁ thdt e &eﬁreglﬂbwri&oﬁgﬁﬂ%cohﬂowyl\& i® 0bfalrie@ant igis GaAt r ol
valve 6 will be operating with the differential pressure, which, together

with the préecdesyed &l arassureransuring that the cpateq]iof the;flow will ot rﬁé“'ffe'@ e £1 ow
through thesGARL Eohe BLNEProBIARt ai Nned and this with the desired fall in
pressure ensuring that the control of the floww |l not results in for

i nstance sonme sound probl ens.



To ensure that no air is provided between the top part 20 and the space
under the sanme, a venting valve 21 is nounted in the top part. The venting
val ve preferably has a netal sealing 50 to ensure a sealing outwards and
the venting valve is preferably threated into the top part. In addition the
venting val ve 21 gives the constructlon the advantage that it is almays
possi bl e to_control t he c Bels

hat
f1owing f r oh? ?ﬂ%’r%ﬂﬁtt 8p ak |"°d%'°i§' HPEWGR" '}?efOB I*?ﬁﬁr%@ gﬁ'@? ﬁ‘?%’l’é‘ﬁ‘e‘t'hg S§8¥it i ng

val ve i s opgRentingndhielmatis ridanRRtes seltep Part. emwteuehhryg vaNd prefecsisy hiea Ptdir ane
and the nenbrane _support arts in the zon ere the sprin unted
Anadd t | onsRATGABLS Bifure BGRing qUWAdE RS Tia walH ve w@ﬁ%bﬁﬁhre@g

both the pregsys gafl and P2 can be registered or measured in one and the
same neasuring nipple, the nmeasuring nipple 27b. This function is obtained
by nmounting, preferably via a threaded connection, a flushing spindle 22 in

the val ve bﬁﬁéﬁdﬂtbon&tﬁ@vém'mglval% ng gi\fes it ébn\é’ﬁucﬁohaﬁe b(ﬂvdnﬁagettﬁatﬁﬂ |Q%E7~ﬁ|a,ys pos-
screwin posjtion, seasanoenln (? gothfe @1 \meglate
chanber 4. %@l ChRITY r*t?émerf@ag%?'ﬁdpé%%e ee ’ev\)eﬁt ot Reglomng T m can
fl ow out tosige BrtmfoagraMeychaﬁhéiedoaQ V\rﬁeﬁhhél%htrﬁbaamehs dferwhinghhateissl prelsoura
ring shaped_channel whi ch preferably formed bet ween a nmchi ned eFrart’

a machi ned G¢gevally 'ﬁf’lﬂ%e§gﬁrﬁ%’i“?'32‘9 a”ﬁH?P mR@bEOEAIPBYEPATS BAlE GRS WheTRi s
channel 75 iR doHh@ 36 % mburklég.ect contact with the channel 42 and accordingly
also in contact wth the space where the spring 36 is nounted. Those
channels 74, 75 and 42 have a relative |large passage, i.e. the fall in

pressure t hAﬁlé@blt.mecﬁ&amﬁ.h& int& tHee@lviedioal, eviaadinigieause bam th@b@@s&rbw is
provi ded the@gr essure level after the channel ®e74 and 75 w EFg i denti cal

with the pr@edfe&an 8gatgishered o meqsuisgimpPra Rt tSﬁ@edH%?ﬁwng*?@p e
channel 42 gﬁ.@n,b@gquannel 41 is provided, which via the channel 40 | eads

to the outlet sid By realizing the annel 4 ein
relation to F'ﬁé“rlﬁ'ﬂ'éls Qq{%ﬂ?fe%m‘?ﬂm'”%pr&?ﬁiaﬁi viagpt fef?é’egéf’n”‘?réﬁo'bri@ﬁwg
through t hes&ﬁ@@@?hﬁth@%aﬁz@%o@ 1V\darhd c\g&a&ﬁ@kth@h Rlag thamitiih @s 81088, fsatew-inrposi-
pressure occurs in the channe nsequent | when the f] ushjn ﬁlndle

22 is open, fioth nmta*h%q"brsealﬁﬁeoeawegépérgetneénieave@ateﬂ'?é"@ﬁb‘* heruthemsIshifg | |

be establi Sgﬁlﬂdl@r‘s Mé\bec%&%% tﬁlét thé meBRAPER ROWAdutand p?éT@r%btyhﬁolééd bingaf or ce
wi Il again open th inreality the P2 w

pl
i.e. in thi §h'b%%i3*tﬁ'"6‘ﬁ| ?‘?Wblﬁhiewésmtwgwaane@\fé'@nw va&?% %@f Eﬂ FM be-

i nter medi at gydRaTRGENiAePHsh, %Qﬁm rbé(veahwe 1BWRANHGD, bRd @fé%lv’é%d?ﬂ%@
channel 25 to the neasuring An alternative peth %Pto fully

cl ose the fWogregbsmbanng!ffe “t@fﬂ &Sd'l‘ d\?%ﬂt\‘/’@”t@d‘ Wikethe shanng 4¢ gnd taﬁ?é’r gl¥ &lfe

llevel Pl atfh@tdcdhvith e ép%c@%@ﬁgtﬁé%grnhg“@@lstrh@dtéﬂ %Mtl@érﬁ\e@ﬁﬂm@l’ané@nd
upwards via the signal channel 25 to the nmeasuring nip

posi ti on whBR¥E 2 FISHVEUYEP RGSIATIeNER: éhezfz" isPIgpRe t'aobgfb@eﬁﬁ ehae"aﬁa i$ E?ag'b'eas

i's descri bedngBavfise Wolldrg éﬂg\ﬁ 1§3|5r%9|@e@fhetﬂ@swr@i%%llréﬂ‘tel' ﬁ‘ié’aih%nﬁéls batdhd yeades of
t he nmenbrane 31 and accor |nglythes ring nove t he gl§8tothe

posi ti on whee dentieal patedhryaressira iRys! E’%én H?ﬁ m{fﬁttwfwr? thehagpelf. 51 “T?ﬁ’

that a |arggefdONssai cfhb%luhn@mbm&@amemh%eecmhémmealdsse tAe blits Bida®.
function is realized in the case when a flush |n éstemls desired

to be done Wyredgingdheekanngt4q with Héf“aé@éﬁiﬁ%h@r %W@H%E@?i padepeeld 4 R

like, to be,Apuntetinewhi lﬁlbré@U}éjthFd%@Hltﬁe bﬁhnheﬁhararﬁlof%t\ﬁm ot nehRimatHie
installation. An additional function of Ap-part is that fhe sel ec ed

spring 36 aR8MPfall in PsSFHEESOEH!S 'b@eama@ﬂ@l&%&"mﬁﬁt@aﬁw AeBe BYFHRsRN
cap 76 in theid %’:Berpﬁ{ ;Snn%gleai’ﬂ@ s\éﬁm%rpﬁeéstﬂlkegle%ipth@rﬁk%ﬁéﬂ ¥2 1 \dill b8 esRERMel fb’hO

the top part and where the spring 36 in its outer ends rests jn or on this

cap i nst ead beth sidesqf the @iem&newaam ther therrpring fPrpaill a9eHeore B Py § and in

obt ai ned t h‘?‘éahﬁyhtﬁemrwlnge fré’dl&%dcﬁy ﬁh¢e5|ﬁ|tﬁ§b6§1tlc§‘pﬁ Istfle presadieUsieh Ph kaﬁ’&ht er
installation and out in Paaant a plant which also is in oFeratl on.

screwi ng t h€owrp inihe difer GV‘QIF‘WW& NG FROSERYEA Ao XpWRrS thraueh e ?58 'tion

of the spri %Har?f@l%ltd theenstiBhGHippRG7bhi s means that the force which the
spring exerts on menbrane support will also be altered.



If the cap 76 is noved agai nst the nenbrane part the forces of the spring
w Il increase and vice versa. The advantage by this is that in the

i ndi vi dual operational situations the considered Ap-value - P2 mnus P3 -
will be adjusted. If the Sp-value is &ltered the flow through the control
val ve 6 vvi II be altered at unal tered percentage openi ng at the sane so that

t he real S thro e coml ete.v e S|ntalled
winl he ¢ neRt et S SYRNEBA ok RSuRaN RIS S Yal e
preset posi tdl G p)ésstukeleoamtatlthe/mle\te is ptophgatadint@thedyterréduiidte tthambérebard i cal
cal cul at ed flowa j obt alln ar?g h&% can be due' tg t hat the tube system
or simlar WRYEIRYedRREgNaehARIgT; tr\t']o ASHEPS PRSI "Bhat was stated in the
original docunents. To further illustrate the structure and the function of
the seat 7 the plug 8 th -part is.shown close ure 4a, i.e.
when the eyl et aoBtPn ilere b8 TupRog e S230ar. asiemce dmaighd s e, S
\t/)m'éI h a gl ugs&ietiabgvel. will t@kﬁbewa thegressure legels Mbgtg s»dESrmmuraelmbmntegsa val ve
ody and its_passage 46. The ug, sear s,. addi f.i on secured inits
rount ad possed 5o e o 3o RGP tEhiae knaRtutioT RRpeing Bt | &
fixed in therb@yrahe Bt bd Bgen. %&Sﬁ%s‘tﬁaﬂéla@e&f&f@dﬂ flb\z\athmghlttﬁb?dorﬁart
in the val ve bod and constitutes the connection fr 2 to the

i nt er medi at@et?n\@?(fﬁé?”déﬁo ehingfenglionds feelized ‘Fmescat??d@? g’ésh” the; sysiedd
seal s agai nt%tdefsfﬂ@d e dotet iathotiba Read oﬁ@@tﬂér'@ﬁuﬂaﬂwen?@um Bé Bh?a%sésh@r thé likg, ite@n
bet ween t he g ug seal i ng 17 and t i.n its operational

he
posi tion isP ateopiiig M’@UQHGSLHQEIE\‘&WEI&SW ﬂfethﬁleﬂgeé’éséglaﬂanl s pressed
agai nst the cylindrical part 28 only in the final closing p05|t|on of the
plug, and this thanks to that the cylindrical part has a sli |y Iar
di aneter 61AD ﬁdﬁ*ﬁ'gn%ut@#‘%@ftth@éptpaédﬁtfb?&ﬁ‘@rﬁﬁ'%gﬂdﬁpt”ﬁ@ 36130 't§g%twrﬁ§ can 8

therefore V"al'tére@@&nr?g[&ﬁerr&[&er surface pressure against the cylindri cal
part, with di anet er , only in this closed position. In the renaining

oper at i onal Bp@munt'rome cawﬁ@m t§@rt%o Parbdd Aed whetsubi ceakreeigbldetreasiedinie the et
2 to the i n# 6H?tdé rlng 38 RQE@Er ér%ﬁl rleé‘(g i 8r &re@ Ja%%s%achgf'réstmg

seal i ng sur en t is closed, the seat sealing 10 seals

agai nst t hedvscgqﬂv @dpinetthe pﬁma gweofvn@tm l@pmgmem thengpring ferse of the sgissiedd -
se figure 4§pr|| gﬁg‘ agﬁa@t@b@%ﬁg ﬁ’igﬁﬁlg‘tﬁ)n' emdegut f?'\ é’ElaBth% p‘t’aﬂt%mﬁ%lé&]@ ir %#ét%d' ate

chanber 4 i ar e I's noved di st ance avva¥ fromthe
seat 7 init BalsErpwing the samirf oyl @ft@d&f m@ttmtng@aezom initigergsgionsd theetriiBen t he

seat seal i ngg }f) g etr&?a»i&ﬁtttﬁsq%%s thgﬁhé?&eé%ﬁh%ﬁ)e sdf%E%xen%ﬁméMsmatétg s

noved further avvay romthe seat e opening fromthe inlet side outwards
to the int estmmrtam@abn@méteram Il increase and this until the throttling of

the flow regyld éasd'efse eb%a @tst'hé‘?ﬁjerﬂﬂ»rgﬁée &% mé%mteg%fthtecg\efnﬁ@mur.ﬁ)éremt 6

occurs with the \p val ue over sanme. The recesses 30
peri phery ofnd Hiee peise. Breeadv(aome@yatimsusﬁéat lo\tt@mnéugieabqpetat@nplliigatlw tb@e the

zone whi ch sest e SO
that the ne ?Tjéngoe?% V\jg'vg ?h?’?umlhﬂs bg p@}re?é ?glrgd a'tjﬁt egl %n%@dg’g@? e

f1 owi ng t hr duglgh melcbntgétvalae @emil bedltémd rebasaterad pdreentagaippeningoat tikassame so
function of he e | | t ot eat .
Figure 5 sh&w% the %%‘?@ENS Jrarﬁ't ggtenbo {érr{eh%t&o t%ga'@sgéért? I\‘éé.j., S?"f”ndétet H?s
enbodi nent bateulatedmteslrtbom‘ wmubteslermld be objainedrat aicertaintpeeset] pesitigresfdie centtohe

enbodi ment ggltslé: rll B%gt ma%gs {h% ﬁ'%oeff: c%l %é gﬂét%d%gws @lpeogtﬁal'n?% H\ﬁ(‘? éett?taﬁe the

flushing function’is eren
alternative deahntﬂlambattuuetwsfelnmehs«mgarsqmcunhtstanzes mse@bty:a@dﬁhbrsmwmehwas

machi ni ng of > rtially altered. Accordingly the channel
74, that pret\?lﬂ%'g\{@% gfqrrgag%c%rﬁnetﬁ%e zone with the flushing spindle and down

to one around the top part 20 extendi ng channel 75, which outwards

menbr ane. 31 BRd Ve ACRERR L PG Wn et <ab R MEod L s eBBE el o

3, i s excl ugeshown closed in figure 4a, i.e. when the cylindrical part 28 of the plug seals against the
valve body 1 with a plug sealing 17, preferably an o-ring, which is mounted in the valve
body and its passage 46. The plug sealing 17 is additionally secured in its mounted posi-
tion by the plug sealing carrier 16 which in its second end is fixed in the lower part 15. The



10 In this first alternative enbodi nent a conmunication is created fromthe
top side of the nenbrane, fromthe internedi ate chanber 4, down to the
space between the top part 20 and the underside of the nmenbrane 31 by that
the o-ring 56, which in normal operat9¥ng position seals between the

i nternedi ate chanber and down to the space under the nenbrane, is laid bare

fromits fixed position, This is made hat e.top.,p Q, .whic

t hr eaded in?%sstag 495 Rf@fe&?ébyama&hWﬁgpﬁfﬁh‘haé{aW‘waﬁ 8C995t|tl§e§mee%89%ut of
tﬂe valm\;e besh/frorAthd |§I1e§2|t<§|ﬂﬁ6tt?ltéﬂ(‘jnﬁ%615té@Hzlﬁrﬂb&4 ghdnane plugas in this c?ﬁbdnpgsm@wto
t he nmenbrane support attache irect or instance
via a snap { H'SPﬁﬁé'ﬁlaSﬁ'”Btéf‘%%ﬂ W‘Wd@éeﬁtﬁ%“ @h‘%fawﬁng%ﬂ?f Geianqaivegn t?"@ t he
seal i ng bet M@@@eélh\g 1l7%mrth@arug iSertgne pﬂd@ﬁn%@bﬁ@rab@rﬂw pdsifidrals mereb dordahir e
when the top cgart i s threaded out

at. the o-ri 6 start
al ready at an&hagkwards; Hie riva 5INe 'So‘fresisl‘?g 319815'3‘% ?PV'L‘@”CﬁP@F‘é%%S?Vy'n%f%{"};ﬂ?rred
that the topoflag boénﬁorﬁ&ﬂl@é"@l@g%ﬁd t6i tRarfks td tHat Mrdysndr@algoma mrghw adenr y
| eakage functi on, the pressure P2 | in re %? %J) %”dgﬁ%el oped
at the oppoglaﬂ’@tag@aén 9 OWRE R RBR 2 0P ingfihe bHo 7100 Jorer 8n the
top part 20stkdhgefs@RE prlsufcfaddirat twd?ﬁndrkbﬁodmdﬁtuﬁba%é&rtm bhigtin thiwe
pressure P2 will flow past the o- rlnrgH urther via th thr<%adeq_hfagggllng

77 down to 8loseshrosiiosr & b renpRiniga aPH H@S'E‘?{ﬁnWB?n ﬁ‘im gpn9igu

pitch or It?laeékrsmh@wearzdomeih%rme@iafé%lameah&@tcﬁarsefahrﬁgmslr@qmr@dtahms
underside o he nmenbrane 31 via a channel 78 extending fromthe periphery
of the top pRAINg sHd2Gewar ds to the inside of the top part and where this
channel in yglhitk@hpPhk RCHIGY, bR sedlliMg 116 815 'é?ésﬁgt tRelbindRcdl part b ared
coupling. In this first alternative enbodi nent of the Ap-part the remaining
structure oPlughe Ap-part and accordi ngl y the entire function is the same as

t hat accordw;%ngiqe BB—EaHrseéfbeg% @8?@ Ul OQnQEeﬁlﬂffr&H tﬁ@fntlet@ of‘Mé\Vbl\F@tfoQﬁ@nce

to the figures I gure an alternative enbodi nent of how t he
Ap-part is mmterhediate ch%lngaﬁrélﬁia@m \vhen fRe-pheg 8 is moyadsa distancpewry frem the . e,

when the pl ug,& thﬁalbﬁorfl} ﬁn%ﬁpg‘?sr %\Irpé;p%'nHﬁQ%ﬁllelhg RPBLS b@ﬂ/e‘é‘ﬂ%éséatt sb§hn’§'1touat ed

farthest away from ternative of enbodi nent the
plug is m)veadbtl’e tattdmt dféheseemesdes 00 katdr, mnttl@ejplqum@vaﬂafuotéertﬁyw fromp G’G and

seat are al 20alink ABed; ﬁ%ﬁgrﬂ'tﬁ'@ RALIGE dURaE godth#%té%o‘?aarér%h%ﬁﬁ?@ﬁﬂ Inérease

descri bed a ove and acc gures hos seat
ori gi nati ngahd tis tmrtétheythlorttdmg ofdhe ﬂawtremlsatthaﬂée plbea'gechfmv ihroudhitie ﬂOW con-

| t t det ai |
T “unicn'+ SCRRRSENS bR 3 RiR W AR AR fhefidhads sqhagelet &
pl ate23 of apmybfme@lwpwdatétsat tAd pwleoeligend tde plg| orlst tmmzqnﬁrwhitrsisﬂcb-xed to
th mb t b t t

mount ed_and SPES SOET 18 TEctAR SAGF BREDRRE'S RO A MRRATIond o ane
support andtr@osg@r paradularl dt trar issgirhirexsfenelflovging Iroggroawleg8a dused tetkabeimeen
th f f the b te t
eyl i narcal Meatiten 19y o5 dvesiog of LR S gy B8 b Dl Afghtd Menat N0

D anmetrical kgatt o the cylindrical section 34 and outside the sane, an
addi tional cylindrical section 35 is provided, whose extension in axial
direction preferably is as large as for the section 34. This cylindrical

section 35 (Figju}'bfsadr@%farf@ﬁﬂetlthmagve)émeo&&evﬂ dthth@aplparte, perpendi cular to the
sections 34 and 35 and where this pl ane connects thosc(ie sectl d%’ld
i al

consti t ut es RiNASTReABHERY the ét'%ﬁb’ﬁd}f the &Jitirg AR-PAR AHRIIERT SQAMP3TR E%@e

bet ween t hogeRabt:ib¥l WiATée@INcE e&ﬁg&as Palseing w%g thad tRg MshiRdusaidnwher e
the spring in axial direction is clanped between the connecting part

bet ween t he masietin gigtatydiieignBway.espectivel y with the underside of the cap
76 in the topwRefirkst ARrnative embodiment the flushing spindle 22 is excluded. Also the machining

of the valve body is partially altered. Accordingly the channel 74, that previous started
from the zone with the flushing spindle and down to one around the top part 20 extending
channel 75, which outwards connected both the space between the top part and the lower
part of the membrane 31 and the connecting channels 40 and 41 respective to the outlet

3, is excluded.



The top part 20 fixes the alternative |lower pad 83 in an interior machining
79 in the valve body and the top part |ocks sinultaneously the nenbrane 31
inits outer periphery. This alternative |lower part 83 has a plane 38,

bel onging to a bottom zone 45, where ®whe plane 38 has a nunber of recesses
and where those recesses are situated in a way that the legs 12 of the seat

fromthe seat 8 fits in and goes through the bottom zaone in a i d way,
but still H\ta'%fr%@'tﬁunaﬂvwna%wmeM%ﬁ:ﬁrﬂfﬁém%t%wfawg feom tiertah Sdg of &Gn 37

ext ends Out H@Mb’iar?é“fr@ﬁmtthe fFtélRdte &mmw @dswrimﬂe shicebdtREsh OB t&f parheo pl ug
8 apin39is g@ow pr oxi mat e he way outwards on this pin a

|
wai st is préW dJ’idﬁ"S\MﬁQfﬁh%m%‘éPfar@e"él t?yrfgatl"bepsf‘“ﬁtﬁ@nt’v@@hé‘hﬂorﬂw gre&satiig

sealing is hbsifsh @él@béi@aén ﬂﬁ@ﬁfﬁtb@rﬁeﬁaté\’@hé}hbézﬁanﬁ%ﬂ&ﬁ@%@ﬁia‘é@%ﬁdérhﬁeﬁ%
sealing and the plane 38 of the bottom_zone. The seat is in

constructi oﬁ'a@én@t‘ﬁ‘@ geEdTay it freedrrositioni Hys ﬁd??deotfy WH@“BF‘?P Ryt zé'n\'\fﬂ'f:ht'éget her

W th the se@effRRihBInANSVd B&yﬁﬁ’&fhe%rreé!ﬂ@d cAUpNRd 77 WRrdiR) QRlF iR arat 7.
The pin 39 has an interior caV|tgtor channel 81 which is connected to the

space out si Bedyt Ke ipevidentfram Ngyas Sithe Iaypeeert %b?‘ﬁ@%PWQWWé%%WPp@”W one

or a nunber y@icrHehBElySo F: ﬂé?rpléﬁ@@' fwtr@fank@ vtafhesr{a@ngmrié%rnsétweéh fhoak bbire
pin and the center section 3 where the channels 80 preferable are

si t uat ed cl B3@s,t29dCRBSEILERHM I8 dhresesling *Pﬁté"eéﬂél’l‘m'@l"’eeﬂa'&% andiher e Ry thhe

center sect fisagd &F@@hé@ﬁ@tﬁﬁa@?@%ﬁh%@aﬁ@é Butt he top pad 20. In its other
end the channel preferab s immedi ately above the channels 80. The

center sect Adﬁak@ze Rhthe fh"'”Et 85 glatte pireadyiat aémzﬁgcfxfal‘ BYVeRENtRS theRP PER@045, one

or a nunber paifeRel,as Afed |ti9§t$h%{3‘b@ﬁné we@e&@umeém safq qunmsao goeRaGtisan.
fromthe internediate chanber o the space insid he top part 20 via the

channel s 80! EaBags inetiinkRthoRraRFYR FiZHatn rgAlity ﬁtserfv'!yrquﬁ'OPﬁ atthe QRePSIg1

runni ng spi gk &f i méfb@hk 8h NPy B thgqaobés.d vtrleu\ahé R ;§em ztdds%crelmﬁedw @é(\/ed or
moved out of the channel 81 until the dM{)ﬂane t he fl ushing

spi ndl e gi vES timey ke MrAyaGed min “??ﬁéh?@r@ﬁ%ip? %p?ﬁttB? ﬁétﬂ‘géﬁ‘g fgtghber 4

to flow viayjhRe h@éé‘o%d%uak@tﬁ dehrDila ddmeluiiRrE BRER w@a{aeadtth@cwnbm 36 is
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In the space where the spring 36 is nmounted the pressure level is the sane
as in the outlet 3 and the pressure is called P3. The pressure P3 fromthe
outl et propagates via a 13 channel 55 into the space within the top part
20 and to the space where the spring136 is nmounted. In this second
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In the interval between those both cylindrical sections a spring 36 is provided and where

the spring in axial direction is clamped between the connecting part between the sections
34 and 35 respectively with the underside of the cap 76 in the top part 20.

The top part 20 fixes the alternative lower part 83 in an interior machining 79 in the valve
body and the top part locks simultaneously the membrane 31 in its outer periphery.

This alternative lower part 83 has a plane 38, belonging to a bottom zone 45, where the
plane 38 has a number of recesses and where those recesses are situated in a way that
the legs 12 of the seat from the seat 8 fits in and goes through the bottom zone in a
guided way, but still in a free running way. From the bottom zone a center section 37 ex-
tends outwards on both sides of the bottom zone. In direction of the plug 8 a pin 39 is pro-
vided. Approximately half the way outwards on this pin a waist is provided in which a seat
sealing 10 is mounted and this seat sealing is fixed by a seat carrier 9 which is fastened
between the seat sealing and the plane 38 of the bottom zone. The seat is in this con-
struction constituted by the finishing part of the pin 39 which together with the seat sealing
and the seat carrier constitute the entire seat 7.

The pin 39 has an interior cavity or channel 81 which is connected to the space outside
the pin, that what is named the intermediate chamber 4 by one or a number of channels
80 perpendicular to the longitudinal axis of the pin and the center section 37 and where
the channels 80 preferable are situated close to the bottom zone 45. The channel 81 ex-
tends through the center section and ends into the space within the top part 20. In its oth-
er end the channel! preferably ends immediately above the channels 80. The center sec-
tion 37 has in its outer part, added from the bottom zone 45, one or a number of holes or
slots 44 opening a communication, a connection, from the intermediate chamber 4 to the
space inside the top part 20 via the channels 80 and 81 in connection with that an interior
in the channel 81 running spindle 82, an alternative realized flushing spindie, is screwed
or moved out of the channel 81 until the lower end plane 43 of the flushing spindle gives a
free passage for the medium from the intermediate chamber 4 to flow via the holes or
slots 44 out in the space where the spring 36 is mounted. By opening this communication



1= val ve body @nternedi ate chanber 7=seat 10=seat sealing 13=nenbrane
support 16=plug sealing carrier 19= 0-ring 22=flushi ng spi ndl e 25=si gnal
channel 28=cylindrical part 31 =nenbrane 34=section 37=center section
40=cannel 43=l ower end pl ane 46=passage 49=fl ange 53=| ower edge 56=0-ring
62=o0peni ng 65=outer plane 68=cylindrical section 71 =w ngs 74=channel

77=t hreaded coupl i ng 80=channel ) ,
the same pressure level is obtained on both sides of the membrane 31 and accordingly

the passage of the Ap-part from the inlet 2 to the intermediate chamber 4 and accordingly
a flushing possibility exists through the complete valve in principle in the same way as in
the preceding, described alternatives embodiments.

The flushing spindle 82 is preferably mounted inside a venting valve 84 which in turn is
mounted in the cap 76. Naturally the flushing spindle and the venting valve can be
mounted separated from each other, but this alternative must be seen as a solution that
lies near at the hand. The flushing spindle is in the present device threaded into the vent-
ing valve 84. The thread make it possible that the spindle 82 is displaceable inside the
venting valve and this on a functional ensured way so that the flushing spindle is pre-
vented from an unintentional withdrawing from the venting valve or from the cap 76. The
moving of the flushing spindle in axial direction is preferably done with an Allen wrench
that can be applied in the outer or upper end of the flushing spindie provided with corre-
sponding machining.

The flushing spindle is normally, in the normal working position of the complete valve,
mounted in its screw-in position, where the communication between the intermediate
chamber 4 and the space within the top part 20 is closed.

The venting valve 84 is preferably threaded into the cap 76 and preferably in a center sec-
tion of this cap. The venting valve is designed in a way so that it in its closed position, the
position which is the normal working position, has a metallic sealing 50 between the valve
and the cap 76. When a venting of the space between the top part 20 and the membrane
31 has to be done, the venting valve is threaded down, whereby air and thereafter liquid is
flowing out from the space under the top part. To ensure that the venting valve cannot be
threaded down to far, so that it for instance could be pressed on the end surface of the
center section 37 and so damage the same, the stroke or the mounting length the of vent-
ing valve is limited in an efficient way.

To ensure a sealing from the intermediate chamber 4 at the passage of the center section
37 in the membrane support and its ring section 32 a sealing element 64 is mounted and
this so that the pressure level P2 not in a uncontrolled way will propagate into the space
between the top part 20 and the membrane 31. Of the same reason an o-ring is mounted
to ensure a sealing between the flushing spindle 82 and the inside of the center section
37.

In the space where the spring 36 is mounted the pressure level is the same as in the out-
let 3 and the pressure is called P3. The pressure P3 from the outlet propagates via a



83= lower part COMPONENT LI ST 2=inlet 5= Ap-part 8=plug 11= seat
14=| ocking detail 17=plug sealing 20=top part 23=base plate 26=si gha
channel 29= cylindrical part 32=ring section 35=cylindrical section
38=pl ane 41 =channel 13

channel 55 into the space within the top part 20 and to the space where the spring 36 is

mounted.

In this second alternative embodiment of the Ap-part the general structure of the Ap-part,
and accordingly the entire function is the same as that what is applicable according to the
previous description of the Ap-part 5, with reference to the figures 2-4-

Accordingly, the requirements that the pressure level P2 in the intermediate chamber 4 do
not propagates to the opposite side of the membrane 31 is crucial. On the other hand the
pressure P2 should be, in a controlled way, obtainable on both sides of the membrane in
a way that is described above.

The complete Ap-part in this second, alternative embodiment will fulfill all functions - vent-
ing, flushing through of the tube system, adjustment of the bias of the spring and measur-
ing of all pressure levels P1, P2 and P3, principally in the same way as the previous de-
scribed alternatives of embodiments.



44=hol e 47=l ocking ring 50=netal sealing 54=sealing elenent 57=0-ring
63=peri phery surface 66=cylindrical section 69=bottom 72=end 75=channel
78=channel 81 channel 84=venting valve 3=outlet 6=control valve 9=seat
carrier 12=leg of plug 15=lower part {38= plug

COMPONENT LIST
1= valve body 2=inlet 3=outlet
4=intermediate chamber 5= Ap-part 6=control valve
7=seat 8=plug O=seat carrier
10=seat sealing 11= seat 12=leg of plug

13=membrane support

16=plug sealing carrier

19= O-ring
22=flushing spindle
25=signal channel
28=cylindrical part
31=membrane
34=section
37=center section
40=cannel
43=lower end plane
46=passage
49=flange
53=lower edge
56=0-ring
62=opening
65=outer plane
68=cylindrical section
71=wings
74=channel
77=threaded coupling
80=channel

83= lower part

14=locking detail
17=plug sealing
20=top part

23=base plate
26=signal channel
29= cylindrical part
32=ring section
35=cylindrical section
38=plane
41=channel

44=hole

47=locking ring
50=metal sealing
54=sealing element
57=0-ring
63=periphery surface
66=cylindrical section
69=bottom

72=end

75=channel
78=channel
81=channel

84=venting valve

15=lower part

18= plug
21=venting valve
24= veil
27=measuring nipple
30=recess
33=groove
36=spring

39=pin

42=channel
45=bottom zone
48=flange
51=locking ring
55=channel
61=diameter
64=bottom
67=cylindrical section
70=cylinder
73=spring

76=cap
79=machining
82=flushing spindle
85=cup



21=venting val ve 24= veil 27=neasuring ni pple 30=recess 33=groove 36=spring
39=pi n 42=channel 45=bottom zone 48=fl ange 51= | ocking ring 55=channel 61
=di amet er 64=bottom 67=cylindrical section 70=cylinder 73=spring 76=cap
79=machi ni ng 82=f 1 ushi ng spi ndl e 85=cup
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CLAIMS

1. Device for regulation and control the flow in a heating and cooling system comprising a
complete valve body (1) with an inlet (2) and an outlet (3) and where in the valve body two
valve functions is mounted and where the first function in the flow direction is a difference
pressure valve (5) - below called the Ap-part - with a seat (7) and a plug (8) and where the
other functions in the flow direction is a flow controlling valve (6) - below called the control
valve (6) - with a seat (11) and a plug (18) and where an intermediate chamber (4) is pro-
vided between those both valve functions, in addition there are mounted in the valve body
two measuring nipples, a first measuring nipple (27b) and a second measuring nipple
(27a) for registration the static pressures P1, P2 and P3, and by knowing the pressures
P2 and P3 it is controlled that a required pressure difference, the so called difference
pressure, between P2 and P3 exists, and the magnitude of this difference is principally de-
termined by a spring (36), and where this spring is adjustable during operation, that the
spring (36) influences a membrane (31) which in turn influences the axial movement of the
plug (8) so that in an actual case of operation a throttling of the pressure level occurs from
P1 to P2 between the plug (8) and the seat (7), which accordingly gives conditions for the
control valve (6) to work with the required pressure difference between P2 and P3 and
that the pressure level P3 in the outlet (3) via a first channel (40) and a second channel
(41) respective additionally via a third channel (42) is in contact with the space between
the membrane (31) and a top part (20) in the valve body (1), characterized in that all the
static pressure levels, i.e. P1 at the inlet (2) of the complete valve, P2 in the intermediate
chamber (4) and P3 after the control valve (6) in the outlet (3) are measured and regis-
tered via the measuring nipples (27a) and (27b) and where the both pressure levels P1
and P2 are registered in the same measuring nipple 27b whereby the registration of P1
presumes that the control valve (6), or another separate valve after the complete valve is
closed, alternatively that a flushing spindle (22) in the Ap-part (5) is opened, whereby the
same pressure level is obtained at both sides of the membrane (31), which leads to that
the spring (36) opens the plug (8) in relation to the seat (7) and accordingly the passage is
opened from the inlet (2) into the intermediate chamber (4) and accordingly the P1-
pressure is provided also in the intermediate chamber and consequently via a signal
channel (25) in the valve body (1) upwards to the measuring nipple (27b) while the static
pressure level P3 after the control valve (6) leads to the measuring nipple (27a) via a sig-
nal channel (26) in the valve body (1) from the outlet side (3) to the measuring nipple
(27a).



15 CLAIM5 1. Device for regulation and control the flowin a heating and
cooling system conprising a conplete valve body (1) with an inlet (2) and
an outlet (3) and where in the valve body two val ve functions is nounted
and where the first function in the flow direction is a difference pressure
valve (5) - below called the Ap-part - with a seat (7) and a plug (8) and
where the other functions in the flow direction Is a flow controlling val ve
(6) - below called the control valve (6) - with a seat (11) and a plug (18)
and where an internedi ate chanber (4) i provi ded between those both val ve
functions, in addition there are nmounted in the valve body two neasuring
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17 5. Device according to claim1, characterized in that the mediumwth
the pressure P3 in the outlet (3) via the first channel (40) and the second
channel (41) respective and further on via the third channel (42)
conmuni cates with the space between the nenbrane (31) and the top part (20)
and if thereby a flowis provided through an opened venting valve (21), it
Is ensured that the channels are open. 6. Device according to claiml,
characterized in that the Ap-part (5) .f nounted in the valve body (1) by
the top part (20) which fixes a | ower Lart (15) in the valve body (1) and
at the same tinme the nmenbrane (31) is locked in its periphery between a
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the inner part of the membrane.

7. Device according to claim 1, characterized in that the plug (8) in its closed position at
the outside seals against a plug sealing (17) which is mounted at a passage (46) in the
valve body (1) and that this extern sealing occurs where the plug has an outer diameter
(81) which is slightly larger than the cylindrical part (28) that the plug has in that part which
in normal operational positions is moved up and down in relation to the plug sealing (17).

8. Device according to claim 1, characterized in that the plug (8) in its closed position at
the inner side seals against a seat sealing (10) which seals against a cylindrical part (29)
of the plug and when the piug opens the seat sealing (10) will loosen its immediate con-
tact with the plug because the cylindrical part (29) of the plug ends up more or less imme-
diately after the seat sealing and changes over into a number, preferably 3 plug legs (12),
connecting the plug with the Ap-part (5) and the membrane support (13).



