-1 - DOUBLE CLOSURE FOR DOUBLE-CHAMBER DIFFERENTIAL PRESSURE MEASUREMENT
DEVICE Field of the Art 5The present invention relates to measuring the flow of fluids (gas or liquid)
In pipes, and particularly to flow measuring apparatus having a plate provided, with an orifice having a
smaller section than the flow circulation pipe and comprising a dual chamber for removing the plate
with an 10 orifice without interrupting the flow circulatidn; proposing a closure system which allows
establishing a completely Ieak tlght |solat|on between the two chambers of the device when the plate
with an orifice Is remoVv&&B5E : A\ FHRENSAtrdiRBERgRrough pipes,
flow meter devices which are Intercalated In H&m@mp@&aw are known, there being several
functional implementations of said devices. A conventional solution of the aforementioned flow meter
20 devices Includes a plate prowded with an orifice having a smaller section than the fluid circulation
pipe In which the f ! Incorporated, said orifice being concentric with the section of the
pipe of @pplication In the Toactiweakatrangeementpsuchl thag¢the dlovweaktine gas torefluid o5 eirculating
through the pipe Inqrgages {yspeed asilyppgses Mreughdhatprificsathedociease osnaesicreating a
pressure differential that can be measured to calculate Lhe vqurgeIIrlc flow oI ﬂUId accorfdliré% to the

section of the plpe”Fn This' e iRl atrPa“f‘nghemeng tie Bhl arp edge o e

having a smaller section than the flow circulation pipe and

conprising a dual chanber for renoving the plate with an
10 orifice without interrupting the flow circul ation, proposing a
closure system which allows establishing a conpletely | eak-
tight isolation between the two chanbers of the device when
the plate with an orifice is renoved.
State of the Art
15 To nmeasure the flow of fluids circulating through pipes,

flow neter devices which are intercalated in the pipe of
application are known, there being several functi onal

i mpl enent ati ons of said devices.
A conventional solution of the aforenentioned flow nmeter
20 devices includes a plate provided with an orifice having a
snmal ler section than the fluid circulation pipe in which the
flow neter device 1is incorporated, said orifice being
concentric with the section of the pipe of application in the
functional arrangenment, such that the flow of the gas or fluid
25 circulating through the pipe increases in speed as it passes
through that orifice, the increase in speed creating a
pressure differential that can be neasured to calculate the
volunetric flow of fluid according to the section of the pipe.
In this functional arrangenent the sharp edge of the
30 orifice bore of the plate of these flow neter devices
experiences wear due to the friction of the circulating gas or
fluid, such that the plate with an orifice nust be frequently
renoved for inspection, or replacenent. Failure to replace or
repair a plate exhibiting a worn sharp edge of the orifice
35 mani fests as increased percentage uncertainty in volunetric



30 orifice bore of the plate of these flow meter devices experiences wear due to the friction of the
circulating gas or fluid, such that the plate with an orifice must be frequently removed for inspection, or
replacement. Failure to replace or repair a plate exhibiting a worn sharp edge of the orifice
35manifests as Increased percentage uncertainty In volumetric - 2 - flow as Is referenced within the
standards 1SO 5167-2:2003 section 5.1.7.2 and API 14section 3-Part 2.4.2. In some cases,
however, the interruption of the fluid circulation through the pipes In which the flow Is measured 5 can
be damaging, so ni¢@¥ devices preVieleNafth amiLial ehafdep haldapden HEQeloped i 4Hidnh the plate
provided with the qréige eanshe removed frem the gesmiadfugckanal position In the device, Into an
accessory chamber providﬁdsv(\mg vaQg,Fre &0 éarllyom%kgo‘aﬁm lt%ﬁtp Jﬁs_%?ctttﬁéhq Irr&@g_chamber
It t

In 10 which said plate with an orifice Is located In the normal functional ;)osmon, e embodiments

contemplated In p&terftd! 35! PRobM @990 S H60H09%B38Y MU TS bBB7/06S7, TEREYARle,
corresgonding witle #msksoldaorgiTige kaowresetutimvs of suphoflovechetet ldeviceshasiagtzerls plate

with an orifice and figdngyaddpalishamprytoiallowtherremavabpbihe Rats withanorifice without
interrupting the flow of the fluid tl“brgugh the aipfe of apr?(leication Irckude a simple closure between the
S

main chamber and {Hef 'a%?:egggry chaFan)é'r? whéroe'By comrb?épéi olafiSh' 18R -ti@%)tsh'ets'soﬂefv\?een the 20

chambers of the mich€r BeVicE1s hbt as3lré@ceraefyrCitReteniced af€ ndtiduitibi 96K USINg In
high-pressure quid\mmdu_ﬁm on@n gavionments thiat lde_lmaladoa_ seeondemleﬁlnqd dnawibeeh ilsaolgtion can
achievegl, supporteg by,visyal evigleee thatsugh Ispiationhasbeen Hoth achieyrd angl gyptained.
250bject of the Invention According to the invention, a closure system for establishing the Isolation

between the dual (HAFHEIBY RO FHELSHS hdvifig SHRYE Thith SRt REDiiblk RPHEHG extracted
without interruptind’§asloPRGidl8kculadtdn 3Wpasdahipdrougyit whish 2WWsU&edtining arcompletely

leak-tight Isolation ¢t ¥isiklsr meaisy af hetwean the dwedgthaimbiers when the plate with an orifice Is

extracted, Is proposed. The known sol utions of such flow neter devices having a

15 plate with an orifice and having a dual chanber to allow the
renoval of the plate with an orifice without interrupting the
flow of the fluid through the pipe of application include a
sinmple closure between the main chanber and the accessory
chanber, whereby conplete isolation | eak-tightness between the

20 chanbers of the neter device is not assured, therefore these
devices are not suitable for wusing in high-pressure fluid
conduits, or for environments that demand a second nethod by
which isolation can achieved, supported by visual evidence
that such isolation has been both achi eved and sust ai ned.

25 (hj ect of the Invention

According to the invention, a closure system for
establishing the isolation between the dual chanber of flow
meters having a plate with an orifice susceptible to being
extracted without interrupting gas or fluid circulation

30 passing through, which allows deternmning a conpletely |eak-
tight isolation with a visible neans of between the two
chanbers when the plate with an orifice is extracted, is
pr oposed.

The objective of the invention is determned with two

35 i ndependent closure elenents which are arranged in respective



The objective of the invention Is determined with two 35Independent closure elements which are
arranged In respective - 3 - superimposed positions between the two chambers of the corresponding
flow meter, said closure elements having respective operating controls which allow the individual
movement thereof from the outside between respective open and 5closed positions of each of them.
The closure elements consist of angular plate valves which are arranged In a sliding assembly In
corresponding housings, with the possibility of movement between a sealed position for sealing the
passage between S @onEeasherBast Mioore fIORE WRABr ahltan DMset PraibenswitPrespéet to said
passage. A closuire sxysdam tythug elitained avhichswhen hieplate wigh @éreatitice wdihadlow meter

Is removed, from tpg ggﬁq %Ogmbkb%reyvgqrﬁg; I% gmrpbqul tgg InatII']eOqutj%ﬁali r}g gpaugan Into the

accessory extraction chamber, by means of moving one of the closure elements to the closed position,
a seal Is establish&@YRTRB pASELGebeWiBN fife RS THmBEIYERAIIE RRRSFHIVEMEREDT 1K other
closurebelement tocheseldseesposition atsaaes coimpleta leak-tightness of the seal, 20 completely

preventing the possibilitygfdealfsbgtweean the v chamabsrs, suchathatithe flovameterls,agplicable for
high-pressure quid\A%onﬂuitsl, with the oasibility of e?(trgcting and irqtg:orporatinﬁ%the glate with an orifice
In a completely sellté hafiner Withol enavfnng td in?e'rrdp%heaﬁg\?v o# the' 25 fitlid SHHcE ?r'lé]%ual
closure system coffpételgSoreVehts [EBRs PPER 8blutioh &5o0 FRYieReR! thegewRffenfert &St Hividing
double isolation fopbsiafthoand safelyapurgpsas paskgelasireesysteneot the tveaniiors therefore has

very aglyantageous feathres,fardhe, fungional canaglly idhe flaw 3P netets faewhigh 45 dntended,

Its application In said flow meters acquiring its own identity and preferred character. Description of the
Drawings passage.
A closure systemis thus obtai ned which, when the plate

with an orifice of the flow neter is renoved, from the min
chanber where it is normally located in the functional
15 position into the accessory extraction chanber, by neans of
novi ng one of the closure elenents to the closed position, a
seal is established in the passage between the two chanbers,
whil e the nmovenent of the other closure elenent to the closed
position assures conplete leak-tightness of the seal,
20 conpl etely preventing the possibility of |eaks between the two
chanbers, such that the flow neter is applicable for high-
pressure fluid conduits, with the possibility of extracting
and incorporating the plate with an orifice in a conpletely
secure manner wthout having to interrupt the flow of the
25 fluid since the dual closure system conpletely prevents | eaks.
This solution also satisfies the requirement of providing
doubl e isolation for health and safety purposes.
The closure system of the invention therefore has very
advant ageous features for the functional capacity of the flow
30 meters for which it is intended, its application in said flow
meters acquiring its own identity and preferred character.
Description of the Draw ngs

Figure 1 shows an outer perspective view of a flow neter
provided with the closure system object of the invention.
35 Figure 2 shows a perspective view of the flow neter with



Figure 1 shows an outer perspective view of a flow meter provided with the closure system object of
the invention. 35figure 2 shows a perspective view of the flow meter with - 4 - the plate with an orifice
In the position for being extracted. Figure 3 shows a vertical cross-section perspective view of the
flow meter with the plate with an orifice located In the normal functional position In the main chamber.
sfigure4showsaverticallongrtudinal-section perspectiveview of the flow meter with the plate with an
orifice located In the normal functional position In the main chamber, the closure elements of the
passage between tHe€ nrhatchambraih@thé g dgsdryecasiderdieiher obsene @ X thet&sen
10position. Figure 5 sheyse segiealcrassesaction of the flagdneter wihdpecplaie witlwan orifice
extracted Into the za?ce[hq%oryIc&gmﬁ%fi%{@%m%w%@ eric IpﬂgngH}a}lﬁeﬁ%ﬂqr})g& ggrip]ective view
of the flow meter with the plate with an orifice extracted Into the accessory chamber and the passage

between the ma= REnTHEBhd tHBCAE Q8 oRPER AN Sehftf BY' dh 18Rt of the closure system,
the othér element of the €liogure system bemg In tlae opegr posaion. | ongi t udi nal - secti on

20figure7showsavgdicailngriedIppbpeciion: perspestivaniaw ohihe flowemetes withiha plate with an
orifice extracted Into .t?e acgessor dchampﬁr and thei passage beﬁween the ma= cl'garl]mber.and the
ce I N e ctlon e maln

accessory chambet sealéd b39 fhe To dlemente o the cloSire s;?steﬂ?.s' thonin
chanber, the closure elenents of the passage between the main
chanber and the accessory chanber being observed in the open

10 posi tion.

Figure 5 shows a vertical cross-section of the flow
meter with the plate with an orifice extracted into the
accessory chanber.

Fi gure 6 shows a verti cal | ongi t udi nal - secti on

15 perspective view of the flow neter with the plate with an
orifice extracted into the accessory chanber and the passage
between the main chanber and the accessory chanmber seal ed by
an element of the closure system the other elenment of the
cl osure system being in the open position.

20 Fi gure 7 shows a verti cal | ongi t udi nal - secti on
perspective view of the flow neter with the plate with an
orifice extracted into the accessory chanber and the passage
between the main chanber and the accessory chanmber seal ed by
the two el enents of the cl osure system

25 Det ai | ed Description of the Invention

The object of the invention relates to a closure system
for flow neters conprising a body (1) longitudinally provided
with an axial conduit (2) corresponding in dianeter with a
fluid (gas or liquid) circulation pipe the flow of which is to
30 be nmeasured, a plate (3) provided with an orifice (4) having a
snal l er section than the axial conduit (2) being transversely
i ncorporated in the axial conduit (2).
These flow nmeters are intercalated in the fluid
circulation pipe the flow of which is to be neasured, such
35 that when the fluid passes through the orifice (4) of the



25Detailed Description of the Invention The object of the invention relates to a closure system for
flow meters comprising a body (1) longitudinally provided with an axial conduit (2) corresponding In
diameter with a fluid (gas or ligurd) circulation pipe the flow of which Is to 30 be measured, a plate (3)
provided with an orifice (4) having a smaller section than the anal conduit (2) being transversely
Incorporated In the axial conduit (2). These flow meters are Intercalated In the fluid circulation
pipe the flow of which Is to be measured, such 35that when the fluid passes through the orifice (4) of
the -5 - plate (3) thé 3ty Ihdeakks I speed "GiVAAS eEsel b aSPR&SUrdddfe@ntialsthe Meadurement of
which allows deterpriagzgitee valumetriafiosy of thefluidedfier axighiconduit (Ahdetermanesvamain

chamber In the 5 H‘é\"_’emﬁtﬁf J]rcdavynflﬂgek\é@srﬁﬁfi %'B)fqrwi%?dtmiéh_fthgi%[ifice (4) Is arranged In the

normal functional position, as res 3 and 4, said ma= chamber being communicated

through a passage (5) wilhan®¢@ssH)LHdmbEr (BEVAIThNEScI8sed by £BBTRF(7) that '&&n be
removedl to leave It lopenner &0thenowtsidd. t heWithatesspes) tpthw ipdessaget (5) tdummiuriicaeng the

ma= chamber defigasi hysthe: axiddcondvit: (79 With tae aceessosy ahagabet (Bh,a Rraclisable sealing
closure Is arranged begvvienerlziin open gogltéoqanga?&l%%elzd p&%ltl ré,rs%chrghag\évhenm]tclést %53
necessary to extract the plate EJBL} IFPordet to Inspect or reppace 0Ge 10 Tthedws8ror theoriice (4) by
friction of the fluid pB&SH tiferRagRBUG NP the HBnAMAEE BpPAtAtiBRANIRREIOM)saidMplate () can be
extracted from the anasechamber drféred by theaaxiehcone uit@viedthenaceassoiyt 20pbamber (6), as
showrﬂp figure S. t he out si de.

Wth respect to the passage (5) conmunicating the nmain
chanber defined by the axial conduit (2) with the accessory
chanber (6), a practicable sealing closure is arranged between
an open position and a closed position, such that when it is
15 necessary to extract the plate (3) in order to inspect or

replace it due to the wear of the orifice (4) by friction of

the fluid passing there through in the flow neter application

function, said plate (3) can be extracted from the main

chanber defined by the axial conduit (2) to the accessory
20 chanber (6), as shown in Figure 5.

Once this is done, the circulated fluid is prevented
from passing to said accessory chanber (6) by closing the
conmmuni cati on passage (5) between the axial conduit (2) and
t he accessory chanber (6), being able to renove the cover (7)

25 to extract the plate (3), as depicted in Figure 2, such that
the plate (3) can be extracted and introduced without having
tointerrupt the fluid flow through the axial conduit (2).
According to the invention, there is arranged between
the main chanmber defined by the axial conduit (2) and the
30 accessory chanber (6) a closure formed by two independent
angular plate valves (8 and 9) which are included in
respective housings (10 and 11) intersecting the comruni cation
passage (5) between the axial conduit (2) and the accessory
chanber (6) with the possibility of nmovenent of each of said
35 angul ar plate valves (8 and 9) in their respective housings



Once this Is done, the circulated fluid Is prevented from passing to said accessory chamber (6) by
closing the communication passage (5) between the axial conduit (2) and the accessory chamber (6),
being able to remove the cover (7) 25 to extract the plate (3), as depleted In figure 2, such that the
plate (3) can be extracted and Introduced without having to Interrupt the fluid flow through the axial
conduit (2). According to the invention, there Is arrghged between the ma= chamber defined by the
anal conduit (2) and the 30 accessory chamber (6) a closure formed by two Independent angular plate
valves (8 and 9) whikh aré |ddludeet MerssFedRad hoRinds vo ahd hey iktersettingtilef@&mmunication
passage (5) betwegin the apaheonduiini?) cired the acagssosy chemben (@ hwithxing pessidility of
movement of each,of said,35angular val and\9)_In their res (Ve ings, 6 - (10 and
11) between a pos&%if)ongmdwaﬁlgh %1%38/8% i%ﬁﬁtgj@érre g\%gh tl@ %Peﬁ%iﬁ%ﬁs r?éusﬁsgget FS‘%between
the axial conduit (2)"58tHB ac@ Sk MFSERIMEESY (6) and a position In which they Interrupt said
passage (5). 5Therefore, Wwheef treeplateh@@) IstlimethephatessOBy chasnben (6) e seakefsaid passage
(5) Is established ky,ggans péfhe meaveyagnt gf the,fiest snauge plass viadve @)l Itsrsigg (10) to
the position In which At Isnte rulpr'%% the Jpassage {5)t Egt\lyeﬁgtthg an?a(r:ongu{t fihzz g]nd tle?éacc%ssory 10
chamber (6), as de”ﬁe?ed ™ figure o; and a second Sedl compﬂe%entar% {6 fhe'2eif estdblidhed by the
angular plate valve {8) 180staMlishé8)by el dTapie hftvenflerttbitthel SeddHEahgRAAr plage valve (9)
In Its housing (11) padbegespertivepasition hewhichllt laterupts e passagenb)ackz sghich

determines a comQIﬁgwellealf-gght cclgsu(ggﬁ/lv@i[%cqrﬂpl%tie&'péevg;ntsaq]lay lgak.af the fluid girculating

through the anal conduit (2) towards the accessory chamber (6). That leak-lightness provided by

the dual closure of tAT®S§ERIA6Y thEdnveiftionBb it fiie Sre cOXadile2) AR R akBessory
chamber (6) allowy secerelpextractiegt ahtliinbedoopstinetves plate () eof thy dioanimetér witieout

interrupting the ﬂUi§’e@i6‘ﬁ'd|aﬂ‘ﬁ@uﬁH?n HP&!QD”Q@UQ@S tqr)higm-pre%sumﬁlsuiﬂgtoo@yjts,t@r IBhe
environments wheye double Jzolation is,a requitgment op Health And Sa[ely 9iungs. (s,

15 which determines a conpletely |leak-tight closure which
conpletely prevents any leak of the fluid circulating through
the axial conduit (2) towards the accessory chanber (6).

That | eak-tightness provided by the dual closure of this
system of the invention between the axial conduit (2) and the

20 accessory chanber (6) allows securely extracting and
incorporating the plate (3) of the flow nmeter wthout
interrupting the fluid circulation, even in applications for
hi gh-pressure fluid conduits, or in environnments where double
isolation is a requirement on Health and Safety grounds.

25 The angul ar plate valves (8 and 9) of the closure system
of the passage (5) comunicated with the nmain chanber defined
by the axial conduit (2) and the accessory chanber (6) have
respective controls (12 and 13) located on the outside of the
flow neter, such that by actuating said controls (12 and 13)

30 the aforementioned angular plate valves (8 and 9) of the
closure system can nove between their respective sealed and
open positions for sealing and opening the passage (5) when
necessary.



25 The angular plate valves (8 and 9) of the closure system of the passage (5) communicated with the
ma= chamber defined by the anal conduit (2) and the accessory chamber (6) have respective controls
(12 and 13) located on the outside of the flow meter, such that by actuating said controls (12 and 13)
30 the aforementioned angular plate valves (8 and 9) of the closure system can move between then-
respective sealed and open positions for sealing and opening the passage (5) when necessary. - 7 -
CLAIMS 1.- Double isolation for double chamber differential pressure meter for sealing a
communication passage (5) between 5 an anal flui®eficMiation conduit (2) which fluid Is to be
measured and an accessory chamber (6), there being arranged In the anal conduit (2) a plate (3)

provided with an orifice (4) havg}{%gtﬁ gmalley ggpgﬂn mn s&égjg}rpl _%%%iééZ) Jhick gﬂj{;(ijbﬁ]extracted

Into the accessory chamber (6 e removed 10 without interrupting the flow of the f rough the

axial conduit (2), cREFSEHIE et 1IFthaCln FEBIPPI AR T iHiERTIoRITE8%5é T%) BsbMe Rl arranged
betweeh the anal concait €2) dnhditde aiccesisary amaouneu(@) & 2)osunedbrrhkdi by two irrddendent
angular plate valvegs & @nchONigh al& sz Bigludrghipeiesrsctive,Bpashg s §18ranthddd intersecting
the passage (5) Wim] the )HO%jSib”iﬁ)é olftm&ggngenlk%{ ea Q of s;,ai\gl an u\llar [%Iater:] vglrl\ll?ls ég ?28 9) In their
respective housings 163N ﬁ? betwee po& ion’n V\)ni@n ?hey 0 ot Tnfatere with th
aforementioned pd¥®4dt(5) ARl & Posieeh IATWAIREN ZRterh@rrGNedid padsayli @), eafablishing a
dual closure betwash kotihrangutar prate veteesaBcasddd)ywhikhndeierme)esta lepk-tightsead for that
passagg (5). 2 Dphleisplatiqpferdovhle shamber diffarential PressuismetRe agepiding to
claim 1, characterized In that the 25 angular plate valves (8 and 9) have respective controls (12 and
13) located on the SEHE by AansERMATE thé FHovemert i sailand @R I8k vARed #and 9)
between their respeetivenssalecdbandass@a pasiiond evesealiry ambepehigwies padysage @B) can be
actuated. 30 conduit (2) and the accessory chanber (6) a closure formed by

two independent angular plate valves (8 and 9) which are
15 i ncluded in respective housings (10 and 11) intersecting the
passage (5) with the possibility of novenent of each of said
angul ar plate valves (8 and 9) in their respective housings
(10 and 11) between a position in which they do not interfere
with the aforenentioned passage (5) and a position in which
20 they interrupt said passage (5), establishing a dual closure
bet ween bot h angul ar plate valves (8 and 9) which determ nes a
| eak-tight seal for that passage (5).
2.- Double isolation for double chanber differential
pressure nmeter according to claiml, characterized in that the
25 angul ar plate valves (8 and 9) have respective controls (12
and 13) located on the outside by neans of which the novenent
of said angular plate valves (8 and 9) between their
respective sealed and open positions for sealing and opening
t he passage (5) can be act uat ed.
30



