TR present inventlon relates to a device for pressure

- abe3eWIL 6T; @ Decenbesn 2003nBi ¢ £0LrDassage: IANQUELEL. Hhe pi eoant
invention relatgs t.o.g device for pressure measurenent on a l'ineof various
instal lations. It ‘relates nore parti'cirarfy" i sranemseswhose design
makes it possPbi¥Plen theronenhamsha,t acaveth any, dead space:in. the driving

el ements, andgen;it-Re.other, han o offer very easy cleaning wthout the
need to di sconneclt_lat ﬁe, meatsiurlpgg&l1 ntg’terﬁﬁjéﬁlf k{ar“éimt‘f’h‘éf*"[:F’r‘-"oé’é§S’ t4g¥e or even
di smantl e it. MidRat ethoft cbaventd opnatii desirgr; whethers .0f n4 he Bourdon

t ube, capsul einfrruheht oms,.t YRE, - ve driving el enments containing a
relatively large dead space, i npﬁn ch ?ﬁ%” fTuicd et o bEFAEd8ut ed remai ns
trapped. In manoneters of this type, it is in fact very difficult, if not
i rpossi ble, to cl @aremdhessakd-gjvi-ng, el eent, which is a real dead end
that is inpossible to reach. Finally. ?ﬁe 4%1?8' %%%%rﬁs‘iﬁ‘% Bog r8af ng
measur ed remai ns ' pEfNENENt PY bellspedtypsi dect-hehdvé imigiel eapiiden:Eor
certain industaricesr angl ;applheatd QNS . LI S he non Iy ﬁge t r qubl esone,
because undesirabl e germs and ,bacte?irg can grg\%vgg’ndnnuqlggr 1579 rsi’dd this
dead end. Moreover' §1°5°€ 6B Otk trAaReBy virtue of its very shape, a
Bourdon tube or bellows - whether it is drawmn w thout welding, or rolled
and wel ded they, drawn - cannot have a perfect internal surface condition
what ever treatments are appfi ed 617t YORysdii Ay thawcthesintdriakusyr f ace
condi tion isidorfectmposheciel ds producat saali 4he end.of, lhe tube and for
fixing the tube.tp fhe cqnnget.or, -égl ve rise to the presence of Inpurities
i nsi de the tube. 24 Decenber” 2603"RTEHTENtS AT -aSietEotr 6pel i shing,

treatment inftHéd aseudontsore obheeidg @rbERALS, - JFRY 6! @ématn%“lé rove e
0

i nterval surfagg,condist jon f.a really small_part of the Bour ' t ube, but
in no case can they ke i%t_legtﬁir??fé?%n?lleﬁneélf:eaﬂg%ﬁﬁrFF‘é@ Frmtaias and

i mpurities. GBRVETRYIGAEl erivichgretenentsy oé what-evesnd OrBLBour don tube,
bel | ows, capstHl€)iLtle)ge BEOLE SO eal__pockets for particles, which are
i npossi bl e to clean efficiently, %‘%ﬁel\rﬁ?ﬁc‘ogggi%f%“? T Borade BRtition in
contact with the Fédi Gt d'Beckeasurted si sbi hoompaticbbe widthel peusts i s
requiring highrdegipes ofscleanl tngssap rity. Furthermore, during
changes in mpnufacture,  the user Ry Wi s%l;?%wéél ee‘i’rﬁl“g{ﬁ%rljitn@ 4R he
measuring i nstronent'§ {HH &rerphstdlanedvehdehe Heat tiegun I-n chhgo€ as& <Of
manonet ers, 8uwdr fElceanh g9 kIPOSSI By bnl g manoneter is separated
fromthe installation by means of an iont(larnergﬁgltatégg%gngto‘neéaﬁf“,e%%lElré’d a
separator. Thi's separator nakes it possible to isolate the neasuring
instrument fromthe line, and serves as a "buffer”. The separator is

equi pped with a g]iﬁggmpggqrgthat Is in contact with the fluid to be nmeasured,
whilst a filling I'igute® (G8hefaf | @508l | Julpraowi desdtriansibssborl t he
pressure existd nglin phelicest al datinenhet ween,t hi,s. di aphragm and tFe

driving el engpt, of Ehe manonet er. The use of a separator nmay )(f:jllnvget Fse to

probl ems and is not -af WayS SFd8alT JFHE peft drmaneebofsencseparator | argel y
depends on tHeuréchani oalideharnactari.stics of the diaphragmitself (its
response curve), on the quality of the filling liquid, its thermnal
stability, its viscosity, the filling conditions, etc. In addition,
hernmeticity between this diaphragmand the line of the installation is
provi ded by a




Bourdon tube, but in no cass can they makes it sufficiently
seal , which al; %gnoglljcer@FLegg(g}paqq %99@& ere gerns, bacteria and nicrobi al
rora can develop Furt her nore, use of a filling liquid in the
separator neans there is a risk of contam nating the entire installation
equi pped in this weyserthodh aphyiagmyr UPIALR SOCCHT § 5 Jdheaddi L] O @sSEPar at or
I's an added item mdependent of the manoneter, which adds an extra cost to
the final prdd@et. PBVETSsoC2 PG meEEfs)  WHeTReko die R 1t Regkeirte tRBUNt ed on

a separator, @reitcedd,abhechnstd urfﬁ@ets&ttm tREasHEh NFALEsSSUI €, Anose

per formance rTQ‘?tS the requirements of the majority of i ndust’i al

appl i cati ons." PREr BV &3 i 8P UG CAPPHT At |16nC8?tEi‘hdt‘j’§ttF| Bee iiveitemt Fre
drawbacks nentsi eneshabove becons pbeponder antiusThis appliesnd miparticul ar
to the food a(pd ri cful tural. i ndustries, fine chem cals, the pharmaceuti cal
i ndustry, thé S&ntcondiefor  miar A8E Ui Td Yi'ndustry, industries producing or
using pure, rare and toxic gases, industries where pressure measuri ng
instruments are uged N _pai ntéun]:qL B 0£ESSES,, o 8LS: ugactuirle ese |ndustr| es or
applications, the use of pressure-ngasuting ins HAYSHES - demands Ve

stringent pré@ébtt@rﬁsleaespétllaldef whilhtiregaerdut ond heispresence t@fat are

i npur i ti es, 1S he e TEASUIDGLASLE WIBNLS used St ese types
of processes rmst ]be abl e to b | eared ver AT e

agri cul tural Gl8d0527 iies lH‘FWSJé)é@nplaelEﬁ"lethﬁr 0@@@5@% needett@a’reals@rent he
pressure of ft@@d§;§1‘fgllla|tgls'ﬁdbyprme%?ét§§ amtﬁ@ggﬁeé Oarfehlagﬁgo%nta“'cmed
consunpti on. Consequentl Decenber 2003 equi pnent carryi ng oat

t hese rreasuré‘rréﬁ?%r?ﬁi?srt %éif%rsﬁ?ﬂéfioéﬂyﬂ‘?ﬁ% éﬁn@‘t’w&% ap| b tate @F@wth and

devel opment efeag€F My Ahsbagheld & rbhathdi Ghle,ahth€rs QiveGORL ayi Nate t.he
foodstuffs wh se g%essure I s being nmeasured. Therefore the neasuring

i nstrunents A ST ghR BT H PEGENY B ey HRER T3 HRe théteht | Bh PoRest ar e

al most non- emsheame anddi ﬂowm«easw@ydthamghey ane iegsyidoicl ean (i.
t hey nmust be demgned in suc a way that they can easily be cl eaned by

gassi ng cl eaniTi§°p? oduét's® hot® Wt8FS ‘b*ra'ﬁfnﬁéﬁl?i'éccbfntt&ﬁ\ RETFHY Spr oduct s

t hrough the lexiesimf in the installation between this diaphragm and the

driving element of the manometer.

The use of a separator may give rise to problems and is
not always ideal. The performance of a separator largely
depends on the mechanical characteristics of the diaphragm
itself (its response curve), on the quality of the filling
liguid, its thermal stability, its viscosity, the filling

conditions, etc. In addition, hermeticity between this

dlaphragm and the line of the installation is provided bty a




Furthermcre, the use cf a filling liguid in the separator

the install athean}. t:Siza kara profhl aEﬂsc-@{ﬂ&r@ngeié@%&héﬁ@?@%ﬂs‘@hl&@f’%ﬂ ry,
fine chenicalswLndu try, etc. In'ghe_field of gas distribution in the
seniconductquFﬁ@ﬂ§fﬁﬁ,tHﬁﬁdﬁ%%eﬁs QrENTELRI JUtisEE PEF RRasuring the
pressure of two groups of gases: - Gases that are called "pure gases”,

whi ch have extrenely exacting requirements in terms of purity: ultrapure

ni trogen; argon; %f?ﬁﬁ?l%%b% fﬁgggﬂﬁFélﬁeﬁgrﬁy#Vjdé?%s VHPgﬁﬁPEﬁtﬁﬁg
degrees of puhetyammpteeachhich eddeeth 3.:29909% o Gasesical bedalidopi ng
gases" - generally highly toxic gases (arsine, boron - gallium etc.) - for
doping the silicon wafers or, which electronic conponents are produced,
such as nenories {RANES, DRAMreterer ofreatessor sjotett@ey | aird hictinkadust ray it i s
necessary to -@EpLOY, Teasuring Last [uentsthat, have beer, made fol I owing
very rigorous procedures in terns of cleanliness, es that THREFE TS no risk
of contam natlAge tife fgasesce et tar ehaised iFendtter wor ehe addjorétenti on zones
are forbidde@ndggggggeappl§xg40g§9enber 20U3 in this case goo, they pronote
t he devel oprment of undesirable gerns or bacteria. Mreover, for exanple in
pressure neasurenent or lines for painting processes, depending on the

operations bei ng manki ede Ctile1dkher PIgISWLE: JRASUNIAYSE NSLY ymeRLS, have to
nmeasure the pressure of Palnts of different colours. Between two

manuf act ur i n&rﬁfﬁﬁ%ﬁﬁ BRBHLANFE ARAGIEIEICS e nbstPIelseasy - 1T iel eapliand must
not gave anypketentli:entzones rwhar endpaiditi hremdihe pnsvi ous mapufacturing
oper ation n1ght contam nate the next manufacturing operation.
nemicals, the pharmaceutical industry, the semiconductor
manufacturing industry, industries producing or using pure,
rare and toxic gases, industries where pressure measuring

instruments are used in painting processes, etc.

In all these industries or applications, the use of
pressure measuring instruments demands very stringent
precautions, especially with regard to the presence of
impurities, germs, dust etc. The measuring instruments used in

these types of processes must ke able to be cleared very

easily.

In fcod and agricultural industries, for example, the

processors need to measure the pressure of foocdstuff liguid or

pastes intended for human or animal consumption. Consequently,




pressiie 1o Dellg measured. inerefore the measuring

The exanpl es igevematisveuar eanoeskdmd iingsudhes &agr ehimneOtBeEntion

manuf acturin Cess re the measuring instruments installed on the
production | igﬁg%gnf%t g%%g@g n%é‘sflegf%?“d“éaﬁngsmposéls?i“b?efcwttt‘ﬁtatfél‘:é%iag‘ﬁ t hat
does not per BPEY afy cletenti.on. tzenesigor orofenigiriche idevelropnmeat afa:ger ns,
bacteria andigther,,s Ean t m,nat e_t he production process
or the constitugnts %Ei%%?%sicrl]\g/gﬁtﬁ%%% gagﬁgéfzﬁl&aﬁ%%%fcrtoﬁgﬁg%‘r oé:oetss, such
as, in parti¢aF&f, A5 qopers degasesnintidngl prodiaglseahrfuometkel foregai ng t hat
these instrumgat sndust ar a5 f.ar as possible, be able to be cleaned or
rinsed. In this context, it can be seen that conventional manoneters do not
offer this facility by any neans, and that their use poses enornous

probl ems, unless giheyaarg-parbisned W th sepPanal LS., Q- OVeLGOE, | hese

dr awbacks, t?g mai.n manufacturers of pressure neasuring Instrunents have in
recent years deveiGPed  HevinCeSTER IS¢ -"ful | -bore pressure transmitters”

whi ch avoi d these contam nation problens. In fact, various technol ogies
derived from receﬁt ltX dg.\/ell or[grgd t echnol ogi es in electronics have nade it
possi bl e to deviseé présstié feaddi itg At rifent'sthe 2peeefBer©2003 in

whi ch the driivingrel eneminetehe etemenhlthatedrakesxiis passi bhe to transform
a physical q Ly -.pressure - rote a,: electrical signal) is quite
sinmply a tube, %gn&cfvt Re "] GFa"Pinvsd35Féssure is to be measured circul ates
inside this tube. There are, for exanple, pressure transmitters that are
conpletely free fr t [ zones and that offer maxi num ease of
cleaning. This equ?ggn%%t&%%ng?gtcsa (;el‘ a tube, 9967 whi BHY FPEE surface is
machi ned, the*disfengi onsctdnd machirsirgts ol reraneesodfpuwhicgh are-denewn
precisely. Fhlmagheen sifah ganoes.. aranoed as.f. Maat stone brldge (a
network of resistances), are carefully positioned and gl udd®on tHis flat
surface. Whel'tHi shRefsiraesopiressidtranegsréashs opptketkdMoBho ame Bxt er nal

vol tage, the \Weat shone hnidgersypply g5 el g%éi&ﬁﬂ %iiggg\l qse val ue
varies as a function of the deformation of thé strain gadges when a
pressure is 8x¥rt daTdTheorARi deidiimofetthe tuber (Ao irhethes]liohbnt he
flat surfaceysfediecquipidn shghatonfc Eggpy}l{@gtssgggepggduggg,tQ@{]@fagre depends
on the value_of the resistances glued to this flat surface. The fl at
surface tendSTY B8 Hidt-oPReY urfféir oPRECaIG6n BECthe pressure. As it
deforns, the flat surface also causes the strain gauges to undergo
deformations, which are final Ig translated into a change in the val ue of
each of the resistahtes GFUSEFai T JEuRRSSSIRTYi FfredTRky BASEGUShCce is a
change and/ oindevitatiorief hhee aidpuhasé gnalloatny hes terniypabss of the
Wheat stone b }odc%%u‘éé‘ge{ tthe act'oq of ~the =Jﬁtraessure On. the whole, the
output signal 1§ proportiondf To THETILFBIratPoh dF H¥eef Lat s urifdce and
hence to thechressanenaxent edsbyaddecfhuigcikeylating in the tube en the
zone of deformation of the said flat surface. The output signal of the
Wheat stone bridge is then processed by an el ectronic systemthat generally
supplies a cur=enurbetweear, 4aand-2@rMon CAINESPOACE VG iHESRECEd el t O zero
pressure and to the naxi num pressure for which the nmeasuring instrunent
has been calibrated. Transmitters of this type neet in full the

requi renents of cleanliness, purity and cleanability. But their use is
subject to other constraints, the nost inportant of which, for the user, is
the need to provide an electrical supply to the Weatstone bridge and hence
to this type of pressure transmitter. The end user therefore has to nake
provisions for the laying of power cables on the installation and process
for this equipnent. In the sem conductor industry, for exanple, it is not



Moreover, for exampls in pressure measurement or lines

For this purmbsepaidnandlﬁf&aes@as$a§gpéH@1Q6E&@rtH§ obbeat nvention.is
characterized_in, HP it_has a body that is provided at its cenfre with a
hol | owed curvéd surface, “Fhts “/Arch = 9E48¢ FW&IPPEHE%éFgﬁ R8l es open, to
al | ow the enteysiard texi prefsdrkect | ph ithvwhesed pr @ssuE ech Soha . beerRasur ed,
this 24 Dec 2 rved surface being sealed off b di aphragm t hat
is held in poggﬁﬁ%ﬁléﬁtﬁgluéégffﬁt‘ﬁm’ Qk%dﬁacgﬁ1eﬁﬁi%ﬁ“¥ﬁ%e?%ﬁ¥s‘hﬁth t he
body vi a fi xFhgmeadscand rord fheesgnyt et boadncekk=be&mgmp®@yhda&ﬁﬁ1
addition, -w ns. for mount ement

devi ce restlﬁgeon thg %Ié% égﬁﬁéﬁl connec ed”?i‘n nc?%ﬁyﬁéf ?iher
characterlstFé%téﬁ@uaév@mmagegpgfawﬂuy present invention wl|l becone cl ear
fromthe description. giver, below, referring to the appended draw ngs
illustrating an exanple of application. thereof, which is in no way
linmiting. In the di*agramgstes gEyguradorsi sra @ﬁadlmnEMD@f"@eman@nemem\

according toother inyeRrkiQlie FHOULA L8cA S8C! honah. W fwand.sldg view of
Figure 1; - gure 3 is a plan view of the body o h noneter; - Figure

4 is a secti ORI VIEAWANT S PI&IVF e\prof LaCHi it agnP usedhyi not hkeamanenet er  of

the inventionyssidieguierS SREWS;A Al aBks of 4 'Hélrﬁn?ngrr%} QR 0f ¢ (EJ gure 3.
According to a preferred enbodi nent, reference may be rmde to Flgure 2, In

whi ch the maAdHEt &F CBOY Y & "Pel? ESHIEAThYE |92 ¥ e of aptiriagri®yecand t he
| oad cell bys@sttahese tmmfeneoapﬂﬂ&ﬁhanbeémgma%QQID&eﬂni@96L8§§<§D as to
formthe man qgtcnmtlpuequ 1 |s{$rodu ed in successi on of machi ni ng

operations s6 as to pro uce Y%?y“bﬁPFnﬁ?VﬁéFoééﬁbﬁﬁént form ng
a base. The parakssonporients, 1thp¢Mﬁﬂdﬁﬂablyliﬁﬂﬂwsnegaiék achetal draw frane
especially of the stainless steel type, and has, roughly at its centre, a
recessed curved surface 4, for which the radius of curvature, the
machi ni ng, the suirf aeecigsgatment trandotrhgo sur frace coael tinen rRdeec d t

must, as far as pcssible, be able to be cleaned or rinsed. In
this context, it can be seen that conventional manometers do
rot offer this facility by any means, and that their use poses

enormous problems, unless they are combined with separators.

To cvercome these drawbacks, the main manufacturers of
pressure measuring instruments have in recent years developed
cdevices called "full-bore pressure transmitters” which avoid
these contamination problems. In fact, various technologies

derived from recently developed technologies in electronics

have mads it possible to devise pressure measuring instruments




whose pressure is to be measured circulates inside this tube,
24 Decenber 2fire pessihleckongld mp@gggugngraqggmg r%zcon s,.so that -his
manonet er can be cI eaned perfectly while 1n line. eas ‘%wo transverse
hol es 5, 6 opeWHAtelY h@%arﬁorﬁwr%ﬂ*swf%@é’@%aaﬁdﬂtdielor”fpurm@uns to
permt the entasp andcexditingl thes fdoui dndVhose presswie i $,£0 he ngasured.
According to a |rst enbodi nent, these holes 5, 6 are p05|t|one3 on the
same gener ati‘hg i ng - BsFedtf al1§M 8 da Hiamsrersofbady Ta¢kfnitg gure 3).
Accordi ng to @lseeones efbedLﬂlerlstr,e nqhs&e ;ﬂQJ&% by 6rakespesid iongd,on two
i ntersecting en%ratl r_ga es ; gure atever the manner of
i npl enent ati oh, °t he zone§e fa?rﬁélj?éc T @étlﬁéen Hethereses, 6 and the
recessed curvetisusfaes 4ai®rmm‘fuelly|mslazalon,@aocidd @ 1BaWh Cthithe) ¢
connecting zahgs, are W”H o_jrac nentwo nd treated in such a vva as to avoi d
any retention, zones. Accorting t6 Andt H&®ERAPETT e StPel Joefd tRéhi Hvent i on,
the peripheryxgfrohe vaecegsed lounnede stfaceidgé SSq@pr\ibeeﬂu wWitkta:&dng 7
which delimt r k_ that. serves a cont ac rface for the
di aphr agm 2. %@ag% |§% Lrl%g‘%]% 2 ol eteﬁcgé%\]/eci‘s ﬁe T eteesddn ctr ved
surface 4 andhregervies dEHeepressurerforves nesuiénu‘eagl brompassage of the
fluid across f-he gav via t es,5,,6 ure 4). Diaphragm 2
is in the form of gg ﬂn%%/g b%l s ﬁg\\%?ng%al olurs |€fa“ fs‘]égﬁ%%n‘trl c undul ati ons
8, between which are 24 Decenber 2003 deli mted elastic strain zones. In

addi tion, the Cen’t‘l‘@'ouﬁ%ﬁ% Quﬁ]falt B? §I?é %f\%l ggpcgr?@rgrj g]él @herer%g)rdel imts a

zone of contact with a novenent anp evi ce R Ri
connect ed t o WPHIMAT Gt MFcﬁa%§ést%v@%ﬁﬂiaeCe% qjl@llerdt etp ‘UTTLSI ttsashaft .

Furthernore, sii€aperimpherak- pantral0 ofrdi aphragm2 J.$ eﬁllﬂﬁd and.Ls
posi ti oned apprOX| ma#]ely in a nmedian plane relative to t eIarge nunber of
concentric uRdUFaYiYndl® pressure. As it deforms, the flat surface alsoc

causes the strain gauges to undergo defermations, which are
finally translated into a change in the value of each of the
resistances or strain gauges. An immediate consequence is a
change and/or deviation of the cutput signal at the terminals
of the Wheatstone bridge under the action of the pressure. On
the whole, the output signal is proportional to the
deformation of the flat surface and hence to the pressure
exerted by the fluid circulating in the tube on the zone of
deformation of the said flat surface. The output signal of the
Wheatstone bridge is then processed by an electronic system

that generally supplies a current between 4 and 20 ma,

corresponding respectively to zero pressure and to the maximum




Transmitters of this type meet in full the requirements

distributed hetween: tha.ceplsaly BAKL < Sad;t be, PRIPhRLal RArt i 0 of
di aphragm 2. The role of this peripheral part Y0 Wil be expl ained | ater.
Mor eover, thHe'"S&FH R &PRFAQGHY'E Hrsiobs ai tied "PAt partdrcaharobyha clir aféwng

operation inHetabr styd prwhiedy Wol brihen updetgo:.a nunbes,f dheaf.treat ment
operations as well as a nunber of surface treatnent operations. The choice

of material &N\FE6E Y THEPF 1T%AEABRALL Wi Sr FyotirdugFys$tifdi ed and sel ect ed

SO as to perufahsoptidminrhenetd epengnaiddre pag tiCubae $0-3%ibasofd.er
excel l ent ngtrological performance (linearity, hysteresis, repeatability),

| n :
and accor di ngi‘y ‘a&eth §éy98‘f’%l7sscafire§ AL HiEved> e eaya1d g CRES nkonet er
al so has a munbeegoefprfenxi ngn ne@nsedicoprefeorablyuegyal by shagedearound ring
7. These fixing peans 11 are produced by drilling and tapping in body 1 of
t he manonet érs, ggb lér}scotm(l)noﬁer?rijtn%Sﬁds%%ﬁgi h@n?ﬁ‘e 85855'&[) MEaSEoa cel | 3
is made of anwatrersrdls goni harittcgithathofdibedyburikh 24 fecenher t2003 1, in a

nunber of copyentiagnal Lning.operations _as wel | _as_various gperations
of surface treatnent. n&nﬁ?aﬁ%alp*g%%roa“l I%fﬂllsnt¥%ee Cfagrrgneo}feaéfyh% , this
conponent i $¥PAMERGRd Fuohh¢ e menechand,rahenihoddi g thes divgphmagmiabove two

curved-surf aceneayd b b, 2 AR OMoLNe; QLAY Rgr 0,0 ol .Rro¥IILNG the mounting

. rent :
for tire novenent anplifying device as we gPa%TJ% ed dial.

transmitted by the instrument: a display will permit

visualization of the line pressure in real time.

Finally, a transmitter is usually more expensive than a

manometer,

The present invention therefore aims to overcome these
drawbacks, by proposing a device that is independent of any
driving elerent and is autonomous in terms of energy source,
and can largely eliminate problems connected with the purity,

cleanliness and cleanability of the driving element.

For this purpose, the direct-passage manometer of the
inventicn is characterized in that it has a body that is
provided at its centre with a2 hollowed curved surface, into

which at least two transverse holes open, to allow the entry

and exit of the fluid whose pressure is to be measured, this




provided in addition with second fixing means for mounting a
Thus, for petdemnshngihese: ¥ardeouss f unetingnsy, the Haep-for -ng the |oad
cell 3 has a nunber of holes 12 with angular positioning so that they nmatch
up with the FIXFALEHEENE" 11" H8¢Pled in body 1 of the manoneter. These
holes ":2 allow the passage of screws, studs or the like, which interact
with the fixing gpans 11 and make it possible, by tightening the screws,
for load cell 3 to be “RaFd it *56dy° 12 ACEEFUF T 6 ahbt HEreSERAr act eri sti c
of the inventiven;isi ndelthe-fcelofr therhepp hastigtbenidieentact,with the
peri pher al r 0. of diaphragm.2, it has _a shoul der or_annul ar projection
whi ch del i mRt%ggéglc% 5ct e RS TN CR S pe Y U0¥ | Hy S6GREF e of | oad
cell 3 on badylicatianphageof, thécperd phenal wparntimiOiag. the thevel of the
count er si nk dqagpg%{i n body 1. Assenbly of the manoneter, at the level of
the body 1 of diaphragm 2 of load cell 3, is effected without welding, and
t herefore without &wprei skifa phAterniav oénk ammaticon. adarstddhhat d orheof t he
manoneter isQft,class 100, and of class .0 (under hoods with |am nar flow)
for certain operations, to avoid any risk of contamn nation. 12 24
Decenber 2003 | oad iG&FFE 3 & $oshasiwwdondeliaihgimeansel @ Ghgnoanit:i ng t he
measur enent anpl i fyiing.device, el ' rests ral part 9
of diaphragm2, w t,r?@t he o.tsrcér pgﬁﬁ ‘f (r)gr;i]rrgg %\@é g&s a?% 1%Pgér1 Aﬁggﬁtg?%% t he
i ndi cator, in pafti'GtFardiif ehécFbriRadf vaspoimt erde| niwddift Bon, the front
part of hoopi3dphasgausedi as 0k shosdders 15 for;Ragsage of the dial, which
rests on the fixing neans 14, as wel| as for holding a cover which protects
the dial and the pgg‘igﬁf"ér? ACESr 81 P o tyet HHOtHEPtehstactieFigefe of the
i nvention, holes 5 and 6 are connected to branch pieces that project
| aterally rel ati}yceﬂotr .bodés/ 1 of the manoneter. These branch pieces 16, 17
receive various types of stanHaFafzed SHBPe 6T Fendf - CGitnderi by means, so
as to pernm maiipstalflighiore,ofint hei aanorehencst dtheopy oteSSphbBent dhe
intention asg,desqgnjb ve offers dvant ages sjnce the nmanoneter
const r uct ed%iynst ﬁtlrds? \%gf/&%ga mdgyegt“npcgggégg?a 'cteﬁqt Reé %ar 36l P S%ature of
of feri ng zeromderhtspheeng avdendl sbvenether caviasy thoforreasuri ng t he
pressure of ;the flyid is conpletely swept by the said fluid, thus,
preventing any retention zone that m ght adversely affect criteria of
cl eanl i ness.

The body 1 1s produced in a succession of machining
cperations so as to produce an approximately cylindrical
component forming a base. The said component 1 is preferably
machined in a metal draw frame especially of the stainless
steel type, and has, roughly at its centre, a recessed curved

surface 4, for which the radius of curvature, the machining,

the surface treatment and the surface condition maks it




At least two transverse hcles 5, © open into the said

Nor eover, the:lﬁ@l@StﬁmMalc@nﬁ the dret i of-dhe Lates nalconponents,, the
machi ni ng operattl ops, atnents and the surface condition of tHe vari ous

conponents formng t‘rre HOMEt e k@3 T4 SoSsT bl ke 6 aBRFinat e any
retention zones, so that this manoneter can be cl eaned perfectly while in
l'i ne. O/vlngtomg doescflgn; W th cri drather t han wel ded 13 24
Decenber 2003 di aphragm < each ‘¢ofponeHI i8N hi S 5enbAtter’ c4nabe treat ed
so as to achirevetameknenet ysdrieghehenaliraf 1puej taspandacl papl hness. Of
course, the l ven nat Ilmtedtothe exanpl es of application
descri bed an%rl%??géslf rogtg &%bov o 9 C%r‘rpasses all variants thereof.

14 24 Decenber 2003 CLAI M5 1- A di rect passage nanometer conprising a body
having a recessed, S fa e (4 its centre, ich at |east two
channel s (5, 6) Op(gél‘?r\élgg %%rm%t g&?“boﬁ’lme“ tr%?eéﬁd i ot St RES T d
whose pressurpésﬂ’él‘%f%fcbénn@&suméé*S%@tl@qcaevedatsmqf ace=¢ 4)cheirnguseal ed by a
di aphragm (2k,which is held in place or. its seating by a lead cell (3)

whi ch interacts with the body (1) via fixing means (11) and holes (12), the
| oad cell (3) being in addition provided with second fixing neans (14) for
mounting a novenema@yplifiyd @QFQQYH%?JHQ§EH£§§ éid%n di aphr %%n]%z) and is
connected to.an indicator, the said manoneter characterrzed in that
the said chanREFES Y% 10B) Laresrebbt | iniear Sant ?fa'ﬂltale reteseviechovedie body of

the sai d manemetsre andoks dhat 1tpe: ol @soknto M@IW@]QCE h&y. eReR-LN; the
recessed curved surfac?ﬁggﬂforman ell'iptical profile whose connect i ng

zones are maéhined &nd Sd ER UL T&2hay s t6"avdiy anyteeteitd on
zones. 2- A mapnonetsertiaccoimdisng to Claim 1, characterized in that the
channel s (5, 6) are positioned on a dianeter of the body (1). 3- A
manonet er according to Claim1l, characterized in that the channels (5, 6)
are positioned orhdongding ercsecbtngr radiracofrihe dbedytfd)invention, the

periphery of the recessed curved surface 4 1is provided with a
ring 7 which delimits a countersink that serves as a contact

surface for the diaphragm 2.

The saild diaphragm 2 completely covers the recessed
curved surface 4 and receives the pressure forces resulting

from passage of the fluid across the cavity via the two holes

5, 6 {cf. Figures 4).

Diaphragm 2 is in the form of a metal disk having a

plurality of concentric undulations 8, between which are




flat and delimits a zone of contact with a movement amplifying

4- A nmanonet aévaeGokaiAg 10 iCsal M donrchacacterd zed: bR L:hat, thesperiphery of
the recessed curved surface (4) is provided with a ring (7) which delimts
a count er si nkK°EEITG " a% B CoRtact Sy fa&tfor the di aphragm 5- A
manonet er according to any one of the Clains 1 to 4, characterized in that
t he di aphragm (2). L%hi n the fgrm ofjboﬁgenegal 15 24 Decenber 2003 di sk that
has a nunber of COncERt T’ E undil Bt SRS E8) Pt wleft whi BH @P8 detd it ed
zones of el ast&tt =str aknses iG- cA= ranaretera 8€Corici agnédi anypylane of the C ai ns
1 to 5, charagterized in that the central part (9) of the.diaphragm(2) is
flat and del ?Fni%{s‘vé g%n%eop%crgre\t%ucpf i Rt %Cer%\(fé)rcreﬁ?dual%llﬂ“?/i ng device 7-
A manonet er deeoridiungdtioeamenohiee ofertthhe LGbai e kntlotis rehdpaetel ized in
that the perg 5 2P O e dica m((2)._is. flat d i

posi ti oned apgr%{(.?ﬂngpg%gé#f%d%%ne %I agg{giearl(:l’ b‘aéreflo Rhe ?gr%%ﬁnﬁﬁber of
concentric ufdRdaticEnsadist ri but ed between the central part (9) and the
peripheral part (1C) of the diaphragm (2). 8- F manoneter according to any
one of the Claims 1 to 7, characterized in that the face of the |oad cell
(3), which has t & BE°VAr coritaée i diprmaspet i iphebak i pat tin oYt bfuldre

di aphragm (2)y dasaaighadderion anmd-an projechion that (gehiplis. a4 contact
surface (19) which permts, during nmounting of the |oad cell (3) on the
body (1), crfnpithgroPitiRepérrphatel Iparet{aD) asf “ehe afi @phrakmi () at the
| evel of thescotetskmndnf) cpade: O he body (1) .

MhB&MN] 4VnB4Mh15Mh1( 4Mh4] 4MhB4Nh( 5Mn( 4MhB4NMh( 85MnB4ANhNBZNMN( ® 6MhE] xCr 89ef w
x>CUV~<zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] caV]ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] calheatra] ealcahead cadiGalked! simd REef KLOfatn®ncs was

b() RSab~| wr npg“c)gjogg%tca%tcuac%.cg] ca%ﬂca c%cg] cal ca cae}%y%ca] ca] cal ca] ca] ca] ca]
ca] ca] ca] ca] ca Calcal fa] Tal'Ea] EAV Tarcarcat SRt 3R H WPTHEAY] ] ca] ca] ca] ¢
a] ca] ca] ca] caledjichahgalval da] pat cajudalcal cad cal edfen]waleaakaal cal cal cal cal
cal] ca] ca] ca] cal - i . . :

"X j11$%/ 5%%\/\%%?*%} Al AT CA] Ca) AT EaT 5 c AP EAFERT €] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] chiralteral cafcaled] satecalicgllgaical maly8edass 1 lils AW HkRA .
$F$$3%84 wr mhc” X] ] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! YYRYEIBRBL &HE& ' ((z){) )/ *0*1*2* +
++-n-...////00&0"0ExBatd 17|91 €af cajrcalsal cal walrea) eajwalwoapéaf calrea] cal ca) ¢
a] ca] ca] ca] cal L] qal calealcalcalsalcal calcal calcakeal (01223

These fixing means 11 are produced by drilling and
tapping in body 1 of the manometer, so as to permit solid

mounting of load cell 3.

Load cell 3 is made of a material similar to that of body




Cylindrical overall, in the form of a hoop, this

333\ 3IM14455x 5phE5H5566 s lFLGded, fﬁ ihe one hand, fG;]QGldl? the I cal ]ca]ca
66) 6+6e60606WoX6{ 6| 6} X ca) ca] cal.ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] c?a] ca] ca] ga}ggafl{éa{ %1] %a ta] Jce]a]ccfé]’?:g] c“af]‘(?&]acﬁ% éla'% cdr C%J‘T 6°“7')"L17“3*88‘E'3@€9r

-, MV, X d; faﬁ$<imy@<5vvu:i@xh)e>m@¢wm@cwﬂir;m]njbak]fﬁaﬂli]f:adw]cuallifglr]&@] ]ca] .Cfici

~al c ca ca] cal.cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
] g%g:ﬁ?g’?m}?’? R gaa] el %@Lé é%q wr mhc”~Y] ] ] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] cal ca] Eg}:(égt)l]lzca] J(;a] caj ca] ca] (r;g] c?(} ]cja] cja]cgja
ca] ca!l qCr OvOwC{ G DD < 1= EFFRGCE, n ca
]ca] ]ca] cg] ca] ca] ga] call ca] ca] ca] cgr{ﬁ]&faj cafcaT ca] cafcaTca] c\g]recafc%] ca] ca] ca
] ca] ca] ca] cafFeaf ez GEaHHN Pl QJU@KWIQ@QLLQIMMBWMNF\IEEM\?EH? x]snl ? z
ca] ca] caleg ca} ] o a] ga] ca] ca] ca
| La] cal ca cafeal ol o ea] caTa0 PPPRGU OO PR & eagT T o etk
VAVIOMN OaO} RSAY oA 11F] Bajica] 4] &g cf%éjf@é\]eéa]fca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca*1l” ?210HH B410%H& () -R
q! 109%H& () - h. 10%H& g)-l 10%;"—!& ()- ,10%& ()-"Bl10%& ()-; ba@10
NEO10%&' () - Mlo(ﬂ?&le(a)e Rﬁ%ﬁ)%@ lonh t’dffocp&-seaige of screws, studs cor the
p("]1]110% " & Q)kethJ;eHHa@eEr?aLQ LM:O%h&f(LhZ&J%%S&' ()ad 1% & () -tN
10% & ()-Z i"Bwl O & g) 10103n6"dEB310 ! 4£ =10% & ()-110% & ()ﬁ 7

10% & ()-4@0%& Q?f 4F100A RO I ZA10% éc(ff“EJdef‘b&oLPfﬂﬂ?wM (Cp-ap held
10%& () - ! Ub€184HUHSE' () - T 10.. 10.
10..!'610% . & ()-!+10% . & ()-v, a?0P147! Y 0%HHS! ()-.%40% ()-.N$WLO%H& ()-!t1
0%HHE () -41 109& () -.510%& ()-,Y.ghijl}~_@7'g*10%& ()-"(i 109%4& ()- 10H
10H 10H8: 10%&' ()Adelzl1084tH& ahp«Bar 10Md& cr}€rild bz Xdsd@invention,

since the face of the hoop has to be in contact with the

peripheral part 10 of diaphragm 2, it has a shoulder or
annular projection which delimits a contact surface 13 which
permits, during mounting of load cell 3 on body 1, clamping of

the peripheral part 10 at the level of the countersink 7 made

in body 1.

Aséembly of the manometer, at the level of the body 1 of
diaphragm 2 of load cell 3, is effected without welding, and
therefore without any risk of internal contamination.
Installation of the manometer is of class 100, and of class -0

(under hoods with laminar flew) for certain operations, to

avold any risk of contamination.




the central part 2 of diaphragm 2, with the other end formed

10 10! 110%& ) aHbhd 096438 ) o d LOYHERE ():d:210%HHE: (). 40 109K () @ !

") x)y)z){)rdB4 10! ! BLO%AA& ()- 10 10 10!4. #10%& -N

109 ()-!1]"PEHORLE (3 -POIDOEY) . *+-n-.//} [ 9+B |

1000 " 310%00% () - ! g* 10%00%' () - ! ‘V&le‘V@O&'/(_):&l?;/@i&'lg)/- !G'lcc);g@(OfL ()-
799 - /121.22"<B 1000 ! 109%&' -110% 1 & -1 % ‘() -

iég{§¥%§?!{ééoébggg%;pyli@cxﬁhe frogz part ¢f£ hoop 3 has a series of

shoulders 15 for passage of the dial, which rests on the
fixing means 14, as well as for holding a cover which protects

the dial and the pointer.

According to yet another characteristic of the invention,
holes 5 and 6 are connected tc branch pieces that project
laterally relative to body 1 cf the manometer. These branch
pieces 16, 17 receive various types of standardized, male or
female connecting means, so as to permit installation of the

manometer cn the process line.

The invention as described above coffers many advantages
since the manometer constructed in this way has direct
passage, with the particular feature of offering zero dead.
space,'and moreover the cavity for measuring the pressure of
the fluid is completely swept by the said fluid, thus
preventing any retention zone that might adversely affect

criteria of cleanliness.

Mereover, the construction, the form of the internal
components, the machining operations, treatments and the
surface condition of the varicus components forming the
mancmeter make it possible to eliminate any retention zones,

so that this manometer can be cleaned perfectly while in line.

Owing to its design - with crimped rather than welded
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recessed curved surface {4) at i1ts centre, intoc which at least two

HB&DOH Y8E04 pOMiQ W &da @AB{ CECZ[<] _@QO
523%12“()“’ O (): 1096 ()7 k10, &) 114100%. & ():4 T00 & () GobEEoF. -
F<FPFuj tg%iﬁ) é?fj e 1§ tacpe measured, ths curved surface (4
10. T71007o &'t(eyn@tsaﬂ%d&bg)a 'd]ﬂa@‘%ra&n ()21 'wh0% &  )r=PERGSHIaHKZ X9j L@OO’/&C 10%

. % i & +1009 "()-rKBK, L-L.
L/ LOLLEND @IS N 2 100 L) TT00a ()1 Stosa (3= 101 Lagrne ocy (1) s
10i 4f 10% &'f(l)u@ m% &L1) WN@MM NEEVK ME ) =0Q0:$1 10085F &'l hg Ul e
!109®m%y()'édde%@#QpQ%§£&¥g1%4¥% géééééi%ixing means (14) for mounting a

movement amplifying device that rests on diaphragm {(2) and is

connected to an indicator, the said manomester being characterized

in that the said channels {5, &) are rectilinear and radial

relative to the body of the said manometer and in that the holes

into which they open in the recessed curved surface (4} form an

elliptical profile whose connecting zcones ares machined and treated

in such a way as to avoid any retention zones.

2- A manometer according to Claim 1, characterized in that

the channels (5, €) are positioned on a diameter of the body (1).

3- A manometer according to Claim 1, characterized in that
the channels (5, 6) are positicned on two intersecting radii of
the body (1).

4- A manometer according to Claim 1, characterized in that
the periphery of the recessed curved surface (4) is provided with
a ring (7) which delimits a countersink serving as a contact

surface for the diaphragm.

5=~ A manometer according to any one of the Claims 1 to 4,

characterized in that the diaphragm (2} is in the form of a metal




- A manometer according toe any one of the Claims 1 to 5,

10 10NT10%&h@¥r€Iﬁ%Q&S¢SZS{Sﬁﬁt EOQdhtral DarL (9) of the diaphragm (2} is
F10% i & () - Cl10% & 10N10N10|\l5fI 109N& () - " t%Q%\H\l& ( tRl 19‘%%\"\1!& ()-ST
VW =000 n I 6% 1'& (d)“*% *1Tlod 8 (5= foNtefioT- a movement amplifying
110% i & ()-%:V16% i & ()-1110%i & ()- Normal" "Heading 13]c" " Headi ng 23] c"
"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph Fontfiyg&, 28I =;

C. 1\ JzPTXZ\ A" bdf hj I"npat«896<0] @easqﬂ@a@/\lcc a‘?@k&@ﬁﬁ&:ﬁaé {QV/258; 1 to 6,

F= ”@:PFK8N%¥W@§E%@°@§E %[ VA New RopanAri.al.Cqurier New'h
Root Ent ryV‘brdDocurrent [ HSTR ( *p+ g %}Eogegzﬁfé-}g o laphiragn
<= >’?@\BCDE|:(§|2|F J}Q_W@D@eymvzﬁ}@hed approximately in a median plane

relative tc the large number of concentric undulations distributed
between the central part (9) and the peripheral part (10) of the

diaphragm (2).

8- A mancmeter according to any one of the Claims 1 to 7,
characterized in that the face of the load cell (3), which has to
be in contact with the peripheral part (10) of the diaphragm (2),
has a shoulder or annular projection that delimits a contact
surface (14) which permits, during mounting of the load cell (3}

on the body (1), crimping of the peripheral part (10) of the

diaphragm (2) at the level of the countersink (7) made on the body

(1).




