1 "EP 0'377 663 BL 2 Description
essary seal s therebetween. US-A-4627295 (Matsubara et al) discloses a

BACKGROUND, OF THE #+ NVENTI ON. = EP 0 377 663 B1 vortex sensing flow
nmet er having a body shedding a vortex train when fluid rmvi ng through a
conduit 1. Field of the Invention. fl ows therepast.

A preseimtign, ecej ving pl ate (some- what $Sesegisdh ‘&e%nm ng di aphragm
nounted to The present invention relates P§Aaf‘6%7 é%at?‘ibﬁfﬁ/"taﬁ'idd' ?ted by
a I@WIR@-&WI ocated neter WHEK FA5F o ‘T‘?f 8?1$or
for use. ..in a pressure sensing chanbe ‘ﬂ%:fﬁ@ i °'?F81t t ex

fl Wm%‘ﬁhg a beamthat pro-° b °(‘i'¥ :A;psgsé,e gﬁ:ﬁrﬁfg&fgf P""? g m)unt ed.
in thz@zlﬁe%%nt%n L3 r&a%s% Lol Y PR 53994% {‘* mb Q.o

the gjz el RPLle @ Pai gy 0 %@’r&ﬁﬁ

i S s ﬂom @:%ﬁ w..gﬁg i ] errent 2 A o mvahsie on a
S&n SlaB¥a f @-gurfbut by pivoting or rocking in .10 bore of the &e Qt‘lﬁn#gcﬁ su&éﬁ%anr%f gnal

t hatreshéHdb Q@Tv&&x tittRicdd @tferstif Nirdksiés Vi DI afdn@Ry BloméHR. [TRS bbralhg Glenlohts pRvs €. 2.
Des Gh laRbdshg d@phrdghe Prior Art. an electrical output sigh? ¥ aRdlicates @k ftehe
ability of a sensor to reject 15 vari aguefidyf vitvativh ot defledlitred erptatd. S cal | ed
t he 2cDssoRptionvad tHeRdisr At f f er ent i al pressur e LeaaBkdsseaf the kbikx of WO toapjett | on
ratio. This is defined as the ratio ef ¥faigiomeinctatic hpevarebie ealed theagooedn whi ch
oper at\erigys differerttillepressneosensiive pwtteper  uninbdeobiectioh fali. Shis iisadefiprders dherratiotdd t he
pri iewpéters hinatbeen Biverichd tidyorsratehely  pl actbel senmor gutpetiper wi ojxifferepfial peesusdns or
per tenprinciplp thap aribiif hedyer barulaged indiwv wi | | the guiei obithe sanser #p1 Wi obeonmantmiades gl -
(st é'P'F'cfP pribsayse & gepmiationy ¢ftvogiceshaly| d belsipin) é”els%!"gér“'st@l"rﬁ&t"é‘l' Ve 3PV d¥osi t e
SI de‘gm’(ﬁ'y PHPPRSITE Fipeg b"‘t?aPﬁg"J causy) 2y oPrEfPiaBly grogiPTdbAn 0% han 2, 000. [err]

gq%"i{?"“ﬁ}s@'?:’% B, o e UL ot e
%“ il Jlﬁblf%%mg B oo o il o830 A1) 00
ok The

dl terlstlc ‘Eb Lt% er Iélﬁ upr esgntszl n%é Jepcgmg %9' ms %gsto t&:gn§ ﬁrpthe Twi n
di os ! yi ensing

asscmea&e%@ Eges@e,nap i g'faeﬁ hGsre,
Pr 1 Qatefd No. 4hfbdé§rdehé“ckl$r@rof ﬁ%a&iﬂgﬂg a S' ﬁonsﬁﬂéé &&)l een advanced, as
S hOWtul'rﬂmﬁJEHugﬁﬁanQB@Bﬁssensmg beth AW 2gM €. J.The Eﬂﬁﬁtug Gf tHé'd‘résbﬂUﬁvTeMloﬁ)ﬁs de-
Manufaphbgh SensbiStiRPd bddA. fodhddé bedédn- [Bf | mebiinatemaf the di aphragm corrosion,
St r agige i GduRNBhs ihNthé Wkaiic Whe Ipresdikss e bendi 18gehaf sefisob &N 3 vdigx ddvivter thal Has a The
appanassuthe afiapbragmsD Bre Sexadtly i niayebed iad | S dBleff bhdg phbadgima Sed steas fdraing virtes f ound
t 0 benarematched 3Gder ftherigfenca oChtaticipred:  Si t | ore opposifel sidss Ubkrdod remd im parhi@ilas ttaki C
| i nesuter @his Lhae practicaSlivitetionss ®agde dizor a  veansas xwhich dwsrat singlet dienhragmsdiieretidl es s
t he PHiagpisy itirap intsraediate fiuichfiliciaual asad  Pressurefsiensof loprirdldowpstigam fiom tae barui d
st r 890 PRAdnPyigProRians Wi higl iemReraHR ched BngBTe Yariionsnin | RBAHER OB PPROBIIR ides pr es -

n Bp8ient @""s PG'@%'“‘E'ﬁ%r gipgle diapragms par t i Remeefrcapsgd bystye ghedding of I‘P&'éce fi9Rt i cal

| i mhF ofop hrye bEiS‘dﬁP’é‘““H?'é?e"a“%‘*éh%'b“P °f/\,h ch Wa?a’ The 7 '%s‘ﬁf'%oﬂ?‘ﬁ' ”é’laént i al

\;1? gﬁ eigod) StL Qﬂgw‘? BRIBAT e {1 uPd 3T 'gjjoff\')éhgjvgmg Hntp %0 e ensor
lOC oéff §W§ S‘\s% | Iﬁis r@g‘r rgjeen usg}t btu u hl&*’1r % s anJ]l/ng]of the
Wl 15135 (FIS @ri ﬂQ iBr of mber

Operf@rt.hc%u d fithd ﬂd?«e. uSEBJJ di a rd@tﬂz@isas the sek Fb p.&?s“? uftdet e

sheddidtiyQbmpited & ﬁu%t%l Jtrqumuh\%& ﬁiuﬂf Qr havg Jaei%?atém‘ﬁﬁll porldn SO HSH. b ﬁ use
of oA oRaH lowekha TF RAbE THENS Hiledd APRI aGHHako? pSABAhGTIMSBO HEM SideR-sRieSdungl €

di aphodshe\Bibd with 96l WelaPstliX Bf-rod bét- & SeNfmb NikoliRAsBisM18f the SsefidtgnNbiafh SOthbhat it
Pi V Qo tobféd ih 1Hafpath REMMEE MBAKGhssa vplve | Ui sindke benging Biagheddm B6ids trardbrselyndubhe
manneg mefal strifd ialeOkansrojtiddeinMdigothe uldUNt | NG difeGntidl @ sEBItes iacting P A.CH® Indkibrudfd S

Wi | lend aofetye raee mb@e Sneans tareucibunteg fahi ch | the petutting fpoaios @al then gxteviat bf ik fiohe

US- Andic2lirg MBEpefitdicith theleofdi scl oses an a®s esitsly is senséd ipwneneniont Anasoar fapd theon t he
| nt er i YP-AGP7944THaydoey ot R is¢loras 2ant ng | fieagerfcl wivtherbeam giefivetions imeppssiigel- The
Wi | 1500 & | e partey sensing  fowmetsr. Theasenser vot s. replises digmf agefergaoseppsition indiages des a
met dpcludes # pearoiiptivepuplpd Areps & sepagaleyn | sovelrcitvofdiey indelowsieam-on of the beam
Thi dexple digphsaomabetwagp @ verisy sbﬁdd%ig PYY. The r J('ﬂe "éé?"§°' 'ﬂBa“'%.‘@f'ha?aﬁPd ?Srt i on

ther&; frakAseRiop r@q"dﬁ'etd&f’zrﬁ dpee L ousity @"% DR BB LY p and
en as E: # ‘ﬁ%]wt{l ov v r

|o the |d mt re sen r con tructlon

the i;ﬁ’t 2 B ééi" b 'nshoag 55@ e Tl ol

ransverse he mata rlp “are transmic roug e r
dlfferentlal pressures acti ng on it. The rmtlon of end of the rod V\/nere
nmeans are nounted for the acfuating portion on the exterior of the
flow indicating the periodicity thereof. 50 streamis sensed in

a conveni ent manner and the US-A-4679445 (Knudsen et al) discloses a sen-
frequency of the beam deflections in opposite di- sor for a vortex sensing



3 ) s EP 0 377 663 B1 4 it is relatively
I nsensitive to variations in static pres- Figure 7 is a sectional view
taken ds an line 7 -3 sures, but EPasI#7\663@1ses | ow vortext generated dif-
7 in Figure 3; ferential pressures. Fi gure
8 is a vertical sectional view of a nodi- The delicate sensing neans_and
el ect |t {scelptively jpsensitivertp wayiatioss imstfic ps sensor Figere ¢ iiva pRctinsdyiewitakor At dife fect or s
are | 15a ‘é(fa?"V5ﬁ‘fsP’r15’Wd’P'6‘8‘e9§§°'Tt?qﬁ"ﬁ and al ¢8 F'9‘5°3’shovm n%ﬁa di fferent type

of al view of a

e calibrat '8“'°

éh a ln ns and 0 far| n

I S a Xe%t’o s é%sol % proce trﬁal;}' urt her %dng ad%feren pe. o? ?nﬁ&ﬁ
shut t ‘ﬁ & 9a,.brated .Jaagte, o8 ® Db Seridd sacpov,a o2} 30 1O

Cess ISG fervuced without shutting .down E)\e é)fr modlfie tm of th
r educgesg%e eration sensitiv- erably, Efn?eﬁ i rgdugéagc%b,g,gt,oe sg,;gﬁp_t S
are ipteforathlS Pzttt SendiRY bRReRE RS NO maaﬂﬁ the surface Figure 10
'S’ a §dodl @s HeOHO1BA séhsuP@He% ¢ AePduiRg agd uat eéurbynot.éts sld8 GAew g abﬁsm;h chuplithe
f | Ui dadida®@ by the rotRRGDRamT BIthd HABSRT I NG MAleinBdt fbr! RIAYTGHIRORbtioR Groft 4 RBKIAg
al t host@ampO hithalighnBhdi 0AEhadE of BBSING | e- beam RLa@MSehsdr k& BS Uhe HAKEM N
| i ne ments are hfplitablerte MbSsummotiapglor Al € t 0 nEigedvgangot i on of or force
Fi gur genBrated byl thg @sviingrorapiloling sbisingbeaki Ng or Pigwettl fsxr Weendfiarsgndoe@akan on lind=i1gur e
11 i sSech\semsing elemants ewasp tcludeadtrein gauges,i nes 11 Sudin Bensd.ng el enent s may i ncl ude
st r ai pptigdligepsers, magpstic field-sedsbrsi or dapagitr e 9. opti cal sensors, nagnetic field
sensoliv, sepgorse Riszaslectrie deovices eressimrie. dpj ez oelww
DETAI METPAuiEsesyePio) eoeraier anpHRve e HIIRE D notEMBORINENTShower to operate, and
have {"Iﬂ?te&"dtewﬁ"?" "EWB@BFIVEW"F@ alet ect verXVsmaI | notions, as well as

bei %g g :rgt;tagl grb%?{egur?s[ ; er afl soé " ;:‘rctiex s}h{:dgmg f:f?wmeﬁlg for prow;%l A8
h d { a lcae
comd P AT T, 08 o ‘13:"%“’ Biriiornn .
hi gh e%ﬁﬁv%rn?atev % aéa%t.%am%pcoﬂﬁ ocv.tﬁtheew hi i*é s ?5,% Wh. I ORlie
vol o be

10 i Sﬂ f“E 'I‘hgséhssr f,sgat J' %‘\H %&

spool gihdie @7 LRt thusS %Idln ”el& ricl hdiseW a&urecta HRRNSHd th%ﬁgH%eﬁ{rél nauit! €
Not i Proflbh& Ghe SeABdr 36 béMebiBceli}f serﬁé?sl-;lp ed Cb@is@geﬂra 15 o gieD ¥hel $podiM1Chas a
carri @fhodt lihd Shitdohi ibseali®d! g nerertéland The S @Rkidhing loP SightlyOdinalidy siz8 Ifig bHé%LdéwayZ5
of pr Ac p@tsufidetiile sédiCary @pshe® fddfsemidé.Ch | S 140anka8s Sdupied & the pipéli2tnebugt thoisise
avoi dirmgnuabecéfrpatalsed @reSinimizé® atdimad. s het & lgasket 16 laDoppodith Brvs Horedf ia @mbinal

c ondu tibphpagmbane ragher adngs adnpoientsadperaie ' epl atadtbrOA fisrgs B e bipe 12aa6 e @valyfoll 3 Of
t he phripew stbhelewizooprotidle lvag lifa and biebitit | | Nneclesiping disvspoob & luglacei dtilizing suitable
non- witt- Festheathe singtatdisphragm bas the alint oy s malfésianers isuch af bolts iptreted genserlly ald7 in

pr esseperatedvari . dargee dyremigr engpenedhdsor serfigupel. 14, and is coupled to the
p| pe 39 twidagange Rlflows.Sinph dherpepfgesanof spar t sA heusidg asembly A9 iyipard of theflomptae

oPe Fapifaciiead 25 eRe-RiS ge Jemels RIS t her é@f a’ldrfs é!s‘?‘i’ofP'nﬂP“"&PQa?) M?’@Q 9PRFINDt her
erVI nB'VdHn'ﬁ'B‘ﬁéﬁ?%mﬁ?S’eﬁt"aﬁ ss probleignner . A BYifabage of dpap fndi ?t ganorally, gt EJ%“@‘S ed
for ap_low stress |eve ovi de | ong "I"te?dé “a"ﬁ'ﬁ"ets@'t’ sf the ‘é?f‘ P54 he

spool tabl e i ty Frogen 'tehﬁe §P‘é’e s has

on ar enera
gggrgf'h e 1 |9agjoﬁts\;u§g§j?§';\§rl&hbv?r§et§m £ ?2} &Sh ; cgjﬂwwh rgal W

&hs e L& tte Hdicular to the dir flow r
range Z?we}f RVVFacing! d%%ﬁstu%&ﬁ gohdtaily" aiérig oh%slﬁ ?Qur@stsﬁ%btjo){en%eétdﬁu Rart of
the fl owgrt-ei idBgurdB Ui Ghid iR decin hdONe- ity inflRie¥a Bnt@P W& br body portidh 242Nd
i S usedptObrokeAaREy;NJ @ VOr t€X gener at iy 4l ¥ tail £5. The) biblyZE Besigbd RSpréviteddd
Stress mguad b adra .sectiokdd Wbk obaG¥nse méar | Ndiseadsest guretl iow @lated Svoktibat repest ends
t r ansv edcs@diipy ®CKOmBsehiiovenin daked orof@ni Ng BRhied- bPHEGCRhdS T200NhOvorlibls DRAWMENGS
14, and2agirccEigwde seen in Figure 4, incl wilesatsly 40m the tatbra @c tsidoredgel d¢fltbd has
a f or wafigre §dnaerenlalgpd Mg taken dubstantiallyf r ont heade@ off th@bard®t Ehe vioticasntbdt @re gen-
pl anar @ thdbanfef link as Eig@e 2 siiwinghdetalls gfe nee al dratedosyitch hraatlerngte aassie welh knawn.digom
accor di thepegent sesosr esent pendi cul ar t oppésée edgee eftthehpad 21 fat @)quuefpvé@mt ed
by i nvefiguro is ¥ sgefopy) vigwiaken ascarline dener al |1y adpnsting of thehslogity effluipiFlo pagt; %J
1. The %BFaue %heddi ng bar line 1 -- 1 i rPapt JP%VOZ'CSWWW%%?F?%" past he we
and fu'?‘?‘tj__%f’ is; 4 RoripaRl & ‘ét*t'f%‘h?sr“él"“?/\éb or bdﬁﬁe rts br oken away;
45 an ur asas t|0;||-l gagPrY i élgn 1 ﬁ‘gg 2 s stctin 029;
sectlon@? ?/ &7 BF'°5* &N ??a(?é serleX;E ﬁ% Eeﬁqﬂ f“le \WP ii%'ﬂ"
vortices r re- according to the present {
the lines 26. The vortices are shed 2 --
alternately fromthe | ateral or side edges of the Figure 3 is an enl arged
vi ew taken substantially head 21 of t3he bar 19. The vortices that are gen-
on the same line as Figure 2 showing details of 50 erated switch or
alternate, as is well known, fromthe present sensor;
opp05| te edges of the head 21 at a frequency that F| gure 41is a sectlonal

T - o r o b1 B Y r 1

re are
n LPres ljl_'e on oppos:te Sides oarﬁ:ed by



3 5 "EP 0 377 663 Bl 6 central body

portion caused by passage of the di aphragm 40 fromthe fluid flowing in
t He condui t. vorti ees. . . EP0377 663 B1 8 Chanber 42
has:various sections, but the isolated The housi ng 20 abuts a support plug
30 at a beam portion 36B is in this isolated chanber 42, renote end

t hereegyal by epriions caysesidby gpssaagpgfohei ng  diaehraom 4ptaoetio fluich flawirigein ¥he| coaduit.

t her¥8Fes. and is sup- the body 19, i ncl u§hampet fohaseeriqup gections, bup the ispitpd25 5
portedT*ﬂee'I‘%F'i‘Q/%O e %F‘GPP P't‘ﬂhéo F‘%‘bl at or bﬁﬁ"aB?W% % iny i Igofaisgl sharpher ¢ spool
11, a g‘ gf’ 29 opd &om (thpoyvalis fheepApd I8 sur The

houst- ‘#Hg inelyin t[%f;‘*a‘P i)Efr %Prﬂns% i S rePg[eF\fg'FtS)’e §lt°ir?“t by a’f‘?d's?'ﬁgf Q@Phﬁp@o

[ ncI

sm able Tastensrs ¢ us o gl rt!fg
pOft;{n%pg; m |u t t o;gzﬁ,;:i%%f t hefoﬁﬂ E‘bai hﬁ\ l(& = ;E%t%):iz;:g i s

vet Yort 3lsy tﬁét'l%e hoigng | Rk I'egaH @2 r’ﬂ%.g‘h es % $dASin

POr t @fed mtﬁé"s‘as SwayORVERY thid .ramslﬂtvhus ' n P¥H afitl 4604nS 4t in HyuREHS as
ShoWieah. Shffable’sehis GoK, @6A drebdcPiBNoaSUI t D ﬁa §ea SsoR®Adi &%maxoehaese ka¢. seal -
and ifg thé MBusing Gnd iHar'sp6l. AMBhAREY, Midhas T O claflySstfohd 1o iwitBktdnl Gind) QrsssuRg ird t he
SPOGhg cobldtve usaatin pede\or seallada, 3241 ent | y St eénagit bsdnl tilskiae ghet seasiy @shabR | N

t he i ngn ogpet gbrive 34 sktte tantrwak or oty Seal S 38045 to3idstand onlyCthé) differbntialp @ priag 14,
whi | 24, ddieeers ¢hechiend) 32 iisfpdmed dnta thin segsper  poktre om ogpdsitfsides theweaiithusatl bywhe gen- body
15 ieshdinzsagtma3Svihat fissintagrdl with|the helae 2t f f er emtidnadf svoiticespirops the ad atljoithe rilufit he
headof 3@, bai 9 dtdherfeading etge of thierdiaplragn  sur godyrer bp8si t e si des t hereof caused
by tand 'sget?gral vith rprtiephefatberP® alonaiits i s | nt edihalisolpied pharrier 42chagl am anfargadzse¢-on of
vor teegelersl edgest ?@‘s'ﬂ%&tﬁp*ﬂigﬂbﬁ5 fishgubb| ufof 8 46 e whigh a motiogsenspreor |sensiie Mgasdge of
t he—anlighn thingss ety Main Redien gidthe gty i s i sroegresreralve # Soist 'F“éﬂ‘i?dothet et dy

al on‘g Jvghgport 'Tﬁ% A 415, i g %Wé"rf‘ﬂfe’?eaqlz has s%{ﬁ°'é‘°h1’°a' P! H’ “éee'éma" @’l"%ﬂ 36édges

S gv nosgjl ng d|
S g 2: nsin gapA\ ?‘i?gcéﬂs éqﬁ ensm agl t ag\i F&r‘g to seﬁ Iap t Eh own
geneta {% i byl §%.ﬁe1'§t%|s b B f"’ § jtéﬁﬁ:ﬁ ';EEGB iy

flo esg orti é)-‘g
Causélt@rgatglf rshéocﬁén ttﬂa EI %oﬁhn& 'fhg %Bphra 56 & o' %am 36.
The §®Q! atrg sHRRAG dsphiab@ nast toaten@rt@ssur € loffon! FIRGRIRI %EQﬁSwFu haaas gd& and

36B gfiedk tys ,maeung, {r8 adutie rre 27 AP ET 30€ N Ghall $BRbs b bte Son® RigirD 8. Tho deF @M 35

I s afiguwcs.ed. The sensing 25 coupl ed bDtha Mwall 833k Iyechanieily onetied fid) fiRGM 50.
Di a- dihagkingompidtingi snsigtbesn apeimidgy t he gderfohasicstlgésabisdiaphragiphsoagne hibei s

f | exdallyl @uglédtoghd tepteel portant iobthe dbfleaiXi S 38 pxt@ide spwardly ane iss@dpiiai/to tamtiotorans-ces 26
( Fi gog eentingt diaptragh L35, ias @it i ef seemdnigh SO mittingwhdatl 54 (Bigs B twhish de oft the sshafe

al t effigueesed, W anth &d pérpapmbesielt banulbef sepwdy 3519 germially alpwn inmbigire rés Thel head diddphrmagm 50
i s ithattthe senstyatiear Ibohas an dlengated of he s eneitangpodipra phrang) auter3®ige eortiens P656

not i leneitedinghaxisiindidateg at 3fghat vjperagidicth has dhe extar edgegroftiorsc¥6 qie hinged il r@why t he
doul:)'P’ema*Fer gitretion of fjud Sop. apghfis paaliel tas can hiBee welesn 58, o @ F'@"SB heaF‘h@o I°b\m$r end

h % p ne of the sensing dnaphragm 35 Sensmg sensor assembly nge
rﬁ?t%é‘f“é kf° ‘”8'? P IEIhEP &8s ?
bt *f%eg’ R Lo el iE "Eji%af?:t .S%Etﬂ %ﬁmeo
cent@eru R4S o WieaP p towetext end, g nd "

s

of & Bstising BShm>5! %J&nﬁﬁ 3t 39M 35, AStE 3ok oﬁﬁ‘w@ '?teé 4 about 1 é“a%é
headha§4a frdtl vibttodSbeamUrfiol J6R ﬂet is Pi- shapeutélrmds Wobs 58 Ausedf ieaapﬁrtﬁap%s st
It CyRedRithMmaRd condipasBESHRY 3k | dhd HIOWN | N shidwdl YfeRtiOexagydRitel #Adh m@@-m ufehat
the aBB&éd1@ thepatedd ﬂmasanarge.elngrwate OF 5. When theitad 54 66 HQMhéﬁppe Qut er
edge3gaE bh RBisted Beantportion IGB thadhs BAlan axi S o Gétte? odibn SHwill IR LThE o g @di Cu-
The appbsite siael gicanfisuididr @iaphrigm 4 forhiheiged Wupger Bidfats06% df atfe debreit foitiod 55 @itteran Of

f | ui sbndigodiaptaugth. | Thepedgal biekenbiog dis- Ng® Wed shabgy tisOcampressiont ioadinghefaal s6i0ofof t he
t he pikagmedsols intégral 3th Shenigolaldr afidphragi 35. Sernslerige sensivgnswial asfesndy| giscd8n- Ther e
ar e 40nndobnsingcbein 3§ds alfcaiptagrallyfor88d has f dicatehaeneraliyt at78r Theemwal@s oy dised, as 40
websvithghe isaaterzdippyegm d@ fermeghd thethedse  hi ngeanbd SeB5B, Figurrst 6 @il eommries Sonsi ng
beanf®®-t o the head are rade so that t FR¥eTrONIt @Ach RygrBYing v ﬁ@csrféa@sezr

por t i ofhgfead fg obifiRihousing g bpsiarbamber | for ﬂ'?'Brﬁ'a'§“3'°B§°"f'§Efﬁ"°ﬂ| t‘"dé{lS'Bﬂt*’"&?r axi s
whi c‘ﬂgl'%"ée" pﬂggg%ts ‘t:’ga?t ??8°% Sidle 8%“'30 t he ;gc‘ésgnﬁ ‘}f’b ﬁ‘?(%_;lz i mgd_rl ower
pi vo beam he
rock na""l ”st‘ﬂ%f“??é %l'sszA’ t?? hixi s of9AELe “‘PH*’F§ %e "5&5 e%t‘ﬁw’?)‘ﬂ?‘tdu on
36A that is posi- 45 the hi nge webs 58 causes the head 54 to tilt, as is
tioned wthin the conduit passageway414, and thus shown greatly
exaggerated in dotted lines in Figure subjected to the process fluid, and
sensing beam 5. Wen the head 54 does nove the upper surface 36 has an
|sol ated beam portlon 368 that |s on an of the center portlon 55 WI II

Y o o o -



i sol ator di aphragm 40 f'rom t he spool passageway 70C and 70D in Figure 6.
Reaction block 74 is held 14, and thus chanber 42 is isolated by the
i sol atot agai nst the upper surfEB@:iTﬁ'Gdi;Bas 70 and ret aisned 4 7

EP 0 377 663 Bl 8 with respect to nounting head 60. The
sensor beam portion 368 of the sensing beam discs are prel oaded under
a co Fhe?§'?9\9'e 19 BEH“'g%fhead 60. IWeF?"Qiﬂ' e 8 QB%EH'?W‘(?&B Pfd'i’erﬁeﬂ?"gt‘t?@“ resent
ficie fcs §@ Qr vpger eH: lo ﬁéf || e present
illus ?‘Tlf g thal, r'!txI s a°8 AL "t’Eﬂ"t"h@r"“ﬁt? aé' é{ﬂ ?ﬂ%'gsg?’b ‘Z; Ectric
S]?nsoone srldgo r“"%pthe axls a | sg %574 for lms vuew |gure 8 co ds o that of Fi u es s ge
0 thtﬁ }issf%( ?elo % and esse ial ﬁﬁﬁ E/ trgépon S
gﬁé Phgoal e pr ol M%F it} Bty 21
5 eSS&'ﬂFc.bﬁty Mgh d%c ¥RCanlys @ STT G55 lrﬁth Qorf ofttI}eanthMh) a é%ﬁau?t ‘sh

CONPr Gy YdePéoRlpRasive féad b&RY %tvb dimunt | RGgrbntatily 22180 $adviah pén SRES RN+

| 'RV €Nhe ﬁébﬁfshq_oeéi&HMs s @ L&Y tUP&au§ﬁ@SO'io diicagifg @'the ﬁleH@BﬂSw p&éséﬁawa 1 thidbgh form

of t hanidd \REY 700R.a dbsiFdasdbitidn ViAQ¥RBediNdEr  SBRE 1GP ERoRHE. 6 fili@ Akiowlad il@rec-

pi Vot fonle @faction bldci METHeahdtby calsesOfle NS  alfiord PpePériaguisNdVRe Sland Jbof ttle shveriek 54.

LocCat gézogledd® séisofitiiecsU®adl bé MadiedltiRispe-t he  Hihwinge AdioRex sesot fx@erntitt Mditatsd geh-OW

pass agigvdirgctio doandingtn thedieoiondf dafiec- 70 | N eaalhyd @ P4 dd mpwsadt inothe Wpéringr €IS preic t

whi c htigh|ofithe isplgted beswoi pogion IR Shrfapé B4 is s 78 Owitergisiimo dher flow - passagawae 9R.cHwot vodex

bl ockdireetly cphrledriottheisolated) beas pdnéon 36Bj on peensematsemiihap4 isoparths aptoaﬂesmedmghe

sheet angfdefifcis Aas e furction ¢ teeomavementiotths 70 t dahee. [The dhadding bayF9-has @ hepdt perion A

vor t eseckingnientingakesmndf \p arevide datalagligaln- i PPtioged ia dhei MO mAERRE 38 tha Jesho e

d| rec?lt‘l%'h T8¢ f%éP'P@e"’C“'fefeaqu ise} 29 A s npupHes Fhedding I'?Ef %5' ‘é‘ht"rf u & A PETon of
E’H"Qt"éaf ﬂ? gb ¢ ihg r?“‘g °f "é!d?‘t’a & 64"9 “‘ o or athﬂ'és"‘P

S t‘t' E P'I't coup " " ve gﬁt gﬂ‘rt F’Ben 36B
Sfentsﬁ% ﬁefnc n€1n§<§ % Qetﬁag% u gdl mét on
sn als T 305

r ocki %‘ﬂa "9% QerPJté)anQo‘?sranzse ' %%BJe' 5ba o ptﬂ§ 's&rhé)'ﬂt% bt“m
t

ma””e{hro aﬁ’dJ r& Wed fo f OWhowl 24 96 S‘é& hasCanGtdrfihg astﬁa? i@are
ar - g bt’ﬂgth i SBM' cntdﬁntr? I gure sépponftéar on@Bilce HRRARLcohdlit P8 BGEr
~ pol ar halyatmt e outputs 0 four 20 shk®Re of Sledvdiod i §aBBdOfont e surfaces

i nvent i aRe mat.dﬂcydﬁdmggnc%s Gdn%ﬁﬁng’ﬂfhe prdded foefiningfue dpatir 910Helidiige 9Blten BYMepUt

i Ncl uekstedricC WikdsNaly iisC abupbl e0ViRe MdlaBde ad I Gplae WENy Tigiblly @ith ¢dpecre@RBadh 9B CS can
be sepsivd 368 rod tighseharadBeamt 38 thrdogrothlk of At ex sarsing Fiaghrgggmesss@nt®o 109! is premednt O

t he 7&aghtzgtn %0 evhigh dc b rtic glablyagromiteat ed t dn thhsarde semet &5 shoywebaforg 8d a rackd t he
bar 8éepntehhele that igssightly emalieothen thg dissasur e gl sepging ka8l is ifiegratly forreedswith dleer

di scseterTaidhe upher opd perfiened tedsplatpdcbepmde as dianhragm asgerelily [l 1o teet it sapsponsive to

si gnapastion| 38R ohthe sengingj kegmt Whenoihe tube s e pis o rdifferentials in greaseconoiBe sqnsingrdiepheageane

bl ock5b#ndriir ganping means argpustirghintg PEs-t abl e apsemily HO% &yiend &, malqcbagl @dljgr@uasf or
shownthattis, éhgsﬂaé%\?ét *:9‘5““*1'1’3.'@ pﬁgf;u‘ﬂl?t“é@r 3P| ange '@ga@%é’v ‘P%;%BVZVBM 2%‘ et put
thr Oug%g#wglﬂ ?\%ﬂ‘% Sqﬁe%\l,%f: ;Eeycylfgyﬁoe}:ged on ré%rln]Pﬁoﬁﬁt is at gn Ch é m § The

OUt\ﬁgS g th f o rtlon 6B _and 40 96 the diaphragm 104 amﬂl ig gneve
96 rg},fgﬁ %”Dt ' Olioel

def i “h&%&gfs tﬁboéhﬂ 'oPﬂe%&am ﬁ;’%?? Caddia ?diﬁgﬁ fﬂl ggﬁ?ﬁ%:“&@‘cﬁ“%

coupl ggtndciont i8 Gerl Q?lhﬁitﬁ&'latera?ﬁ\recﬁoﬂ 14 tace V &bkinG | bdhrf lprtigd tdh%ﬁ@%& [sGMSg BN a
99.  PRIYbipeicRiBe Mo 443 B8 LMS rddkind?RAN 36 t NRLIDTD1BIBR the opposite/Side& b BEphragm

di aphing ®8an 36,8500 lvyak i thel xial ABUER & theaPhy 20104 §bn twgdaséagéva @2 hiyhg dhedhtbdead m

Wi t h gensing bdani MR GiddNRagMEDRRE0A Fedit@WN befibige, and a r ocﬁ- center hol e that

i s sl thghidblyforsesatdussd Bynae rdclasy fhoditas | NG S eNBieNglap@anantdd 1059s suiboargis@by 3h

f or methe whrising theam @doges faim siliectosidp@oringnd pOridnenslieasé 11tthat is Gbmtatd flveathe cylin-

di aphraignsteddiegrbidyalscOe disphrédmab0 deesi s r esipcahsipave 96 witip @ strase FeRiiGBBUF isblater
sensi ny tiarsenih axigifferaest dapset by static @Bssurdi f Fer anoveall 12, hictphasaminmer end sutiase Jd2fsi ng
di aphP'E?PﬁEﬂ‘har’mP fotke sasping digespeapiersar e puBired ubwardy ibmds, bottomysdae| 193 900 to
tend 7O Theveurlingchetwaen daghragm 33 aphie s,  tthResiqeue PGsa graeler diptasce ibanghe thiclyeat e
with P "E‘ﬁﬁsc P?'i’(ﬂi“t'a‘["é‘ﬁ' 994 repfasereraL Y| e ar robife figphraom 45 B sh 95 195é§/\)§°'§ﬁbve

the i 18/ 'aﬂut P’B?H'" 68 593 pearfiomdie ?ogduglpeaa AP and ! Setrorn

i sol afi8rmd) era‘"§| des‘rbvé°f’" ;Hg fig ﬁdtav cardegn

th t I(:'lléo; a r remozr P’Ltho ?[i) Ve 366"%?0e Ibea I§b8si:.ll é a élﬁ: ﬁ 368
104 ht |

com ca S gt'p%Ir ar oun the op en| r%%% S ar@?'g E‘%g'\r@g" r ef 5 on theoﬂj"pgg y

si de of the acconodate the end of the beam portion 36B. This isolator
di aphragm The sensing beam 101 has aSconnection is very rigid in the
| ateral direction, that sensing beam portion 101A and an isolated beamis
perpendi cular to the axis 38 of the rocking sens- portion 101B on the
opp05|te 5| de of the d| aphragm | ng beam 36 but weak |n the aX| aI rmtion of



the main fluid |ine. Wen the sensing neans, in- 55 corrosive fluids that
may be carried in the conduit, ctuding tube 51 are renoved, the di aphragm
50 "and the isad ated beam pmomebem of the rocking i nvol utes and

al l ows renmoval w thout danage to the sensing beamis sui tany coupled to a
bi nor ph di aphragm or to the u er end 36C of isol ated PI ezoel ectric)
benﬁ?"n n}ggmn egaceﬁ}gaqgoqﬁypq 9 In Figures 9, 10 and 11, pmogifiestformsi68 o1

10 5;’ m p h ?'?'ggethgwmi’ At bp F’&'&?@hs'i‘j’?‘l"ace déhq FPé'EP'b shpwn which pquHSSFr ghsrey - 10

195 R fP%é“&’ﬂ’ﬁ" i asb b ph
bea@ia SRR s e T TR
sui °ﬁ afhat cn@gﬁg 'E u,n 5&@0? ??8 %% uch as

0s_of

h Iq nsﬁicﬂ h | t e 10 a
t hr er s%e? ehd and he 5 g shown 3% kF t j(ihggxu the b‘!fnﬁ y
Vi btk Qtﬂ)pbrféd RS v g &h t it ern YE t he t:ja o tot X€S t he
Par foSihd QBT BHRIM20 of e strdss AHEBRY SbeveS I? ﬁtﬂn
B mpyop hh@@ﬁ;ﬁﬂra'b;n'sﬂssls DURIRA S B REma G4 alon the saﬁ@%ﬁaﬁé aéit?\QtUé ﬁﬁi&%
pi vVots AfindirnencliC rhd)Gimbiph 384m 1B wit 1S b ?Beénd QBrprisad dl vbriR fdmabr mﬂéng
beapand a8 (hratlds Gn JPUE elbdiRaladidns! WHent he COPlHalgls Witika dohuil, 8 SORRAY sRsnON a
ri Ngpe liddlatddh Béami Bedtib NO16S molesess ter om t bevonocdehaambeamb&eobﬁ,bebmmon71
el esmsites beavopivdie inuhe eifeciondasliddfica®ll t he 394 rseed osipl iapmehisilyeame is idstatéd gur e
9, bhthe @rowsiogatits lomeriepd.absepbi avb| v 751 1 Glowrsiveand fraup h veringdiibBatingshdad mebtich t 0 t he
beanil alsd @ovedieomuge tha gensiagrbeani wiheivels t hat172 ihevgvrrespories dnithe Bead sdctin 20t Tousei r
j unwith rgspectth the fisolator gigphtsgmmpbant oiwgtl | arfibu® Aisdakeo igokingsupstreemyaonigetie fldvownret er
hougiingowesid 21-dhisriiiede tharredertobiie el ectophdsilin Bisgasel ther éarp contrd badsigprtion t s
wi t Agichselatersiiapiiagm 104 apg g mstipn| of thehown. 17H thay is ghoup eusebfeam Figuse . THA croepL B

védata%bﬁaﬁ'esecﬂon 18, Jiet ingludgs BBicali n@ bpctise gfetFn)P 73 b|°a=fent'aﬁb $3M9 35 ensi ng
%t"f’ isigd the g cat“é*’d S“°f”§ ‘

PMy, and
l"aanea ot ﬁ@e o e ;E B
| gg}uﬁ e "‘a"gjijw'dl T g '?8 o h K;gg fse the
o,

&»”A th’é e %mﬁi? peFEegj Z%%s é ey £73; Thus
by S Bl F%Ms& h§ i gghr agm abaii, t it
e S e b S A B e

Centl@égnpfﬁé R o AUbal drébibr1of #8ase, LRRERd héhern anw nére.hqdyesaordrnbw rigid

| SObebifY bEAnREAE AQHcdd dhe aMdt bhexidOt | ON 1 didph@gm 3.3 that is shown in section

i N FMb@tert @.thellealed BEn b&Bdnatrd oheasy Sect Digghrab@LB7s tdambrisesCd UdRdngt BR- COU-

20 ths ®iniorpbroutplit ak e sb@y bdar3101pivesSeNt | phiagm tthed wit®erd ®Smeiback aidl hi@Cc&s t o

t heinge®isi ng means conprising the that isivewn by hd-tapbie earrdw 178 whent Yostickeead 172

bei ng Besauls ither pintepisesor kssembly R4bisam 11 genentéd bytheegluficioudg -171 tlse passud on of

t hemientad wWith therflaitiePid rattacied 1@ ke chriduit.f | ng diflerediialsgonodppodite sides1ofr théh sdmeiagndiand

pr o@Mddihe gorten shersling ba7 and sengiummerrsed sd n rAragmF5rA rdeeaiorlaivbtinchsansiowbgrat  al ong

sui erapsolated by soor® 512 the mounting steasens| e t o 177 & inearatyeagurigd toHke eppteeporimsisf ng 170

| n E” gqunting, pusigg P%é‘df‘?fr%&%:g afic bl y 128 1oAY Jarbaerad 7 ke reeking begrs 17hpnner .
'Fmb g ’P ¥ HPquaing body 17?”‘%’@5?& sersingJigeragm éb'irﬁﬁ‘géfﬁ ons

,t alancet ons tr ngitudin
hgle to m 104 an, |vo in g: po I’t I &H nsmgildéf ?W& ﬂ‘tig sensi la
?3 ;g:%mg. AoVt E oﬂ. ] %99 ave a
Qﬁrb% oY ordh

th"i'ms IS n .saf e'a ”n? t he
'”db&%ﬁﬁ @rtﬁds Cortﬁee\%n%{;?b% B @nd

" edbgidhged 4H tmaﬁssar sup-ne '%9 R W1 25 0 Wéﬂiﬁtas sfev.a dlu§0| at ed
beamrtsﬁﬁfhb(?&:kﬂaglx siA bea Qo1. Verb‘h% hr @0 Mirathd i KRFEINAI RS ror exiipfel NY di @- the

bi Meiuas ootié BdHmakSmdde FejS@bPialidcd®dM 101 pi W@l rdcking He@BAYE Radla bt dettbepel- t O

MOV Botémasd KbeaaUde fob ItikeNis@Gtioh b WS sensor tion 177A in the flow conduit, and a second iso-

i ndir@atredintng shasadoThd ety@r OWerdsing When 1atr béare BorR@C BB EAR IateO kilaghtaghe NS Or
assendpsyushd! is got particulagye ndticall el g t he biBafsfintdgoaly foinfed vath iiaogking deaur €77Tount ed
Wi t bimpipl-type chegre ®singt meahatiowrodddse epndnd tdjvideslittiel @plated ipartion oWBomzm)shet e

si dergvidsf ant ddequgieirefiuencydignal ogipdl. Hidie vor t evettshiedd ipadjorb Hi7A.diivd wekadgiorign isbans 35
phr ®grihelessingmeane kanrky egsily mayed ang s ensicagjadd edintharfividifion| Hedeplatpy digptorgre 112

t heropBerdtf thrybigerpln Bepast 15 FFPUR'%’ tp feegr al 1130 coupt B recking fheant s thal theyeackinons  of
for s%‘i?ﬁﬁ il 'SPPG‘G%P ng81RS teSensifor ect | YPORP F@b?""t’f rack gl dortheaneyt ifcpivet &fhr agm
175003 Ry ?‘ YA B9 PPl vith 25 o Pt SPPIERPY '?Va °10§l‘ "h?ﬁil%erpet"ﬁ@"?‘réﬂmt i ng

i s E‘@H 8‘?’&9(5""8?. it gl gieryn éffﬁ'Pagm 175 ??a's

unb®PURS: { he hal f portions of the %\% th ‘ﬂ'g? wer:iﬁﬁ'i axi s
178 that bi- rigid isolator diaphragm fgﬂ“ and 9 e\%‘ts”ﬂp %0
sects the sensing diaphragm The sensing dia-: sen5| ng beamW| |1 be
symmetrical about its axis phragméhas a portion 175A that is illustrated
in 121. The isol ator diaphragm 104 can be trimed to dotted |ines, which
joins the rocking beam 177 to be thinner on one side or the other and thus
the vortex generat| ng head 172 body 173 and tail bal anced and WI II sti |1

o ~ - Y p—



repl aced i f ‘the binmorph beam 115 is coupled to the 180 nounts the rocking
beam so that the rocking surfaces of the isolated portion 101B of the
sensing ' beam can pitvot back and EPCF 377 663@K a pi vot axi 32beam by ot her
than-epoxy, such as exanple with a 55 represented by the dot 181, that
is perpendicular to slight interference fit, or with a nmechanical spring

t he cisglated gertion; JAB of Y spcking,peam; ig pesk o rm“‘ﬁtsP‘??@’ includes two stacked layers of sensor
The i §?ﬂ°€tt"'b?haﬂ|°%{ﬂﬂ? AN G5 BPHE BRI i nt erq'%‘F °E: H’&’ﬁ'ﬁﬁr °T2§’Zs"i‘9n dis¢p2 24580 498

suppoF o p % ter po ign of chamber BN in Figure 9.

12 | sé a@ 8?’t Pﬁﬁe b 2‘%. mt‘"‘ ﬁﬁnéa Séku ng 8’§’ f"’%:re"t'?s\%'a'éégfo F'ﬂ“ dc‘I‘udes

twoso% etgeo ec;rop SRS A 'nC e 85
O fﬁ% %g d's aneatr% Eat%h fi,'n

t he Ogtteteﬁortpgtrtﬁé %ng d & g&tber an Fiat?‘resl O’Me pﬁs ot di9dsCar sp

d’. agerfsé hsbRCRI hat BEh& &7 ovérfies eX' apart in the centdd ®f b H6R1 RIDESHAN mé n
pl\&ﬂ VYo 0kdcB 158. HE Sonbdr. asBibfSiuftler RRCONES 41928 8rovidad ¢H mantaerwg NorbAERSthe 5
and asn Gaer &P a5Ablyt B8Rt isSusdd RAIbBISOT St adidee bosH-28D, briars Chised) QreORHIE UnddF
open @ad clbriye trR0densoPBuppbit @sdeMbly iR tRACH S| d@mpésidnlugaikst #RCultig 20k anNkreadfiod he
di a- sippot bkag 1486 i n chanber 182 forns a thalighake ik ana cap AR agmas b bod buss ch
pl ane i SThs eprsesasaénatdy k85 it Ineadé ton@ovideer borpertiat 21 ehidpitn withial thef indeh epaningvber |
and t fre tra@@Brring rthd-sidettosside Fockifhencien ofs 0§ dhes slgevar1@0. STha el 22chvs @r shaddee siot y
185 hihe isplatskdgnottide 1 778 thegocking beasn 177apart fage 31Hsurpndingrbogs 213 Ehenghayidet 99~
Sui t aldl e jgFtuel seriser elementacee thaehe MRdNgs ens orfaeesBidntypyiest e (riel 92heistube 199. The o
are pmstandull geperetpe pignal) indigaling g fre-ocat i ryrfiaca@ 14l seaspirone ip uepes aiae,193/8 g
t hat [A¥enGs @H"'Pfé'i'°“b‘€5lff’§""9 o aqc Beap ) K7 205D, sodhtthemds yilight ganypetwagn fhg sli'ﬁ?ﬂ%ﬁ' t hat

a??ﬁ'b"%‘é‘t?s G?f's sensasgse?mt'%étsnt 3t he The qagaif futher bag 35,. Ui pegiphprg
su agétg)q, §§F"§ﬂt q 174. 216 that overlies the support r| g 194, and the rim
t hr ou Cﬁ‘y %éeﬂr ' Myas an & ohaﬁq%émfﬁe 2% H?gf"’eé g b, M e185
is ma ce 1 h s Zh\tg whi ¢ sui %o\% wh| |s nor of
for trh?s” te h 95 °e‘i"f%" i Qbaa G0k ng W 13 Bt mﬁ"éndets et
The C%‘s ff &‘%r &anﬁ%ft Jf ' 50 aét Béh'?fa SHdt thd plezdd ec&:é‘@en%&
beam Lgnéor 4 surround| ng boss . 2B €ann Ql‘bt dfibseS Hcs {oobe mke: QSU@-

sensor ethemeetemso%psotﬂaetan lifiiof BTN kd?Lg faf@a@é’t‘th@b’tﬁféed 86 dthke héad 189 2an@fin t UbE
190. ey dWuiwardlyWadidg sBERRY dikiRedos inginal nGGaH kHaGibS B2 okt the Sutaba(s, 214 i S
spacetbrhs anbinier sopRRBrardubd & a6tralldafhgquency Ofn askdmidf, tresufdce MOEKis el of He
beam 13 in the ergiOof tstymport sle@fe190.5Tha carliight g asipiet avelaie inbiien Srasiniting asseablyuib8 | t S
pi vot opecing 198k .of Sikrcsosemetion capersisbye 185  is Zlacedivith dissp202]1&hainstr thdr ewrfabm 495N
out er 1pemilipbrss derettirqugh. nithe udaion gouplingu| ar - sThepriezpeledirisesagsot 3es \BPF @ty Pridntey
216 t lslgevedPe id naPf g fecking motiantirapsmiting] 94,  appditiehen syrfece 80 ksingthe ins 2100t t hat
over | j@&8mply19 @aslnF:qu?F sleeye) 497apd 2y fir f HRewe J907is tplpged Wihisy the Eag {9e anshier
s pac ed°°f“PQ)PﬁaE’ A8 &ep O1ag@rel)THE hedthport Ped I8 placed; pyer e dlise 2051/ COMRIRP- 194
and wWHPLiE & ouleshazd ip 3?'3'.‘1 gigw.cApd &R Floeteowar d ’E"f?e‘°‘t§' eﬁwe HH""B?C' 9 dheouppaissuspng of
spacedgt{;'? ?eé'iefeﬂrﬂ" ée’Eré'p g i %E"ra@'f ore ctHﬁc‘ﬁ? 3 indigated by de arpy; £0q yhi ’H?;tt

fit CH"‘;%dSOf assentﬂ)ﬁ) IS| m;ur?e @ o aded tQSIﬁ aters or cr glvare O eg untée\r Of
boss fﬁg:g {9;? d loWe y t?f; ﬂ:]aﬁ%r Sor : ossl Jw troﬁa desn‘r,ed%qi ! Et'ﬁ:j

t he p'p§i|Z Pﬂ»l\%ﬂuﬁ 502Stﬁé?§o(ﬂrah od Et u¥port ring 194 are wel ed to ether at the :
od Y sicbvd 1H958 dh B SedhGn 16 bﬁ:ﬂéﬁ” essesbr.;rﬁtey & FEW LR w R sufthbes
' nt er 'aQ£ BRHoR of Kdure 9 ardGRb BS Sech ReFiguky f ace AQ47 phy &l @ REAGL, L&chera@ﬁh willbé'h N
an out1wa1'uél pivof ASY G oA biE@drdlp lﬂbrft&lﬁee 195 §daa$em&m buttate8 244 ahe 192ADBut 2d2rim
agai nsial toh@nheStibd age add havefl BiindBd dBtodNNUI ar 192Ukl 86 SupofddNthder RENbA &e iBE®AI NQ
30 | nussacwlibyn a phaing WF faakey dpPH 6 pl aceduigsh sarfakbe A9imthkthie defrdd Gf the ujpgor t
s| eevahal 88 .heddh €990can 1ok ailted by EOpidel awéand t he193DThusNthé piarmietitit sengor atisse abH yre 198
openi nigpt 15960 ine lofer sugeeoisipe sibstetd whickc oupl i prglomied e esired smpinhowier sammpfessiands 202
agai ngestst #lengdoa $ufece 1POSThe 1iDF 204 4rid teas 5ot hiesued Felotheh wmmeramat-wmwto lupeng
The pinefigeiranemiting os eeupling agsesbly 183rear e pulhej ageaybly HEYRPIA®T op suppart hoagf174
r ocki rﬁ'g‘s PIYPPRIN MopriersoR an PifgParaidld? Mion on QUPRARS Whenhelgdp ﬁ ce there illibe app):
H%/ 198 that includes the sleeve 91‘9’?"5‘1’5@‘393190”8‘?5“’ 8- ceve 190 is

pl ac ed y\ple oad 1990 Iar? ngr gupper SHifpc ﬁ‘é“ r ocki n Th%ﬁ‘ﬁ'sﬁ‘@gm slen_rl 'yf@sf%
vel | ) v gl tod 'Pé’"ﬁ’%@% "ver t
ci rculr'g? 3 ‘r'ts ﬂ t?/ A% sl eev "ts '?f %ﬁa g ﬂtg W '?)?283?1" to

the u és use dagg% dgéoz gc %enstg%é d on t fic se(é;éﬁﬁd isc m(lat% eve and
cap 21 as | Y e"e(fr oW 20 whi' COi I’ICI es WI tﬂﬁ
axis 178 of the beam resisted by the support| ng | oad on the surface

when the sensor assenbly is nounted on/ support: 40 190A. The wafers or
crystals 205 are | oaded under head 174. The | ower surface of head 199 has a
conpression to a desired level, and the cap 212 pair of pivot ribs 202

t hereon aligned on opposite and support r|ng 194 are melded together at



t hus pivotably nounted on an axis parallel to axis for use and when held
in place there will be a gap 181.

bet weerr surfaces 180A and 186. HPe 3reses 899 has a pl anar4 upper surface 204
The construction of sensor-assenbly 185 al so which-is parallel to the pivot
axi s underneath the 55 permts conpensation for differentials in coeffi-
ri bsas2tbe explginadhys parallel to the surf 8@ highs thammal exrapsignscesfficienie Hewl
expans i BHoNs LIk Heliop cuping e 197 s s e §ver.odiiareny staintesty sieels can ke eiteinedc
sensiahg g aph'atgF‘l 235 é’@ﬁ’%i“"" ¢l 's fxed @5 ang WhiFkhave 4 8?’!‘ cegiiciapis of grpansiop pm

f or n'{s ‘e p "c tzéﬁl tgﬁ‘ﬁé?“ﬁr ly at °‘2€f5‘ypes %““W\ F’E’ﬁ“ epansien| “éll‘ e
rag cients greater p of gfpans
1 4 aaﬁcgt" per XI;@T? é i ters;::tr; the cylm plezoelectncgr'r;a erials er a A Je ra erar Enh e;_ g?
ih ver eqd 86} ‘?3@ %#" %9,?
everplal Heh ﬁtgtserﬁtnal ﬁiﬁ 1 t an be ttl 225
Ler & Sion 6 B shispoft Ih 17% the an% éz% éctri&oét | ! % a‘ﬁs' on
f r 0okt Gt IsighBy hr&hﬁﬁﬁé ofening Q\Mb at aJsé) Bms. W\&ibuid B Hdd £g\éﬂQﬁat ut all

hav eyideheidtiBh coiisitg Retwedh thd@dhtagmedge of LBort HBR 49 TmtorbBe® 16l RS BGNnBGs a
centgndkne rodking béaeNt s greater than the ceghd edmpeéat.orptevdaxmwamumfpweﬂ@m ng
of sl i ghihisyroied therinvehtdAEhe upgen@hd t he i thdrockirdi bead &l ecdunteréd.Nat eri al s.

dr i gaktion pPAY ofiBe ebeking/ toani hals facseoiestod at #d poriit he Morm of the inventios eholvh @nfigusgler a
W desizeamge 10D apbaveythe) diaghragh 226, tO lpe- r ocki thip difec carilbe/at lest pptigly icomsenyataeby

t enpédeatou remuntgriveight foydsaiindingethe Hewer di f f emekitg Hie sisepmn90 off aimatedal thdtdwas ahe
sensWatiegd agienbl7H of 9B rogking heamnthd is si on  lewer eefficient efeexpansion thanthedap@dhgndessi ve
| oadPeliol throeivat (18 ltean epdly $a g prorthat fead 17 hoadt 19 ofjthe mistioagrensmitiiny asserebly 198

pi ezBlering the; pasy P%w%ﬁﬁ& Yhighyie wittinf 700 @net [sgloqting Anes effgctive avdal Jengins Pl &9t | v
ar auit) Mot EAREPIiAgG, of ePuping ‘"”ec‘a"ﬁs'ée r obl &feve 19 be &HRR,Prepep Eatip, iy 1Y) highnashoft hat
the 'eﬁ’eﬂé’etéedf rtiog it ﬁ%ﬁﬁf’?“ﬁga en th@‘ecﬁea htdﬁ Tho Dossl3Qf cap2de &x-51 o

in i g yt CO) FWE’Z? Fﬁ? o[an o ro CR? s h te under mcreasmg tem;;eratures
Sorre 8 @Fggg’eéma ¢ %@tu\)’hh nsrqﬁxI me 3: %rtvlg I gp W nt i on,
the i E bilbe! Sl swn ) s <a g Fee\;e b
kée a%crh er 1 llrﬂe%ﬁe rt|§
l gthpSosﬂe siled ©f %Savol 6D dRfHRY Gyt th§ ' ap &er s 99 tﬁ"d? steevJ 90 b e%Ct can

be  abwdr @8t of AR didsF0b Yok MEROSIAG 8o DY Vi dGtabddriofa &ALIBS KliWRIsBiBded @ ofiddpbranci ng
t he {gower maki ng the sl eeve 190 of g na&,egeh@ke folihd 163505 ebaidithidp thelpzé- ON
177A ofrnd Mssslop @it 198 aMMichlidBdion e | OWE ble@ie biibdsCdr &¥Yistal® f208 X1ha ihedBiod Ban t he
cap plbRaadeh fisl 202y Habi® i stadperksStdd byt  Can bé eddtiddyto Meinie @i préii ohyhe diesaat 199
of tthe must biothe theaina%i dbbventlisgdeeai. y 198 treelksgi lbvel Thdi@p2azs saibcigion havera 177D,
whi cBecause \het pivoh axi© 8 kepinblowcthe sénsorg t he bighee coafficentoot iexdandicariigen iheodlesivdn €20e

not i kyrusing thegibs 202 andheolpwes siap bfi thrgherdi be351 9 B achikes thes¢arwensation. The diges 20Rbaveraoper
rat i 99¢ exteripb welghte | casidedopreighispare ngdt t ed Sehstentisty oFmAcesHinionie Theo (e EMbedanced
t he "6E9PEBY. barassasthe ymitcap be Selbbataneing, cap 2 Mptieadiranpipiting gwspybly d%efﬁrfé'ﬁ'é%ﬁ ® for

t he *aneeewg thgmags-efdhediead 199, DioRery. at  one Pathe sm@?te’iahﬁr"é&& g erat ures
t | on & ec%%"'aﬂ pinias fosmat dhe pyentign 's The head memgy t“rFé" B §§'d gl‘i‘t i on
‘t; bv=lg ol Sy dst °§"‘?_‘1 "§“ | d t
25 ) g*@f Ly th é“fa. - he '%ﬁﬁo afign dely
198 ctnc d| % 190
al Onlgade& %nc% %Qttaul ilgn §orr@ns§he det e hea er@ l%{;vs gtghr the senso
fRE ikt 2RD britdd by RE i RBQRA lQRBY 1B | T MBRASIHEhead RS aRd evas aXI S

def | il @Emph¥ssivh Goad dnetnab ositb§ide2e this | €Ngt Rpadm SHESV Mo Lﬁﬂdrhetﬁeeem 13 theedge

of it bkid) The Qidzdolettit bides JBARISDNGe t UDE  rdtkifd B6AE wWibhAs amnd isdidBa, vwohlwe&ua

sel esloetdd 6D palértys €8 tHat thdid butputs are ad- portion of the rocking beam.

C ONpeiive 2ds Prekviotisht explaihe@S SOr  expansi on of t heatpéve 0zerol kv FIRES Sthe fprelséie sérishe 197,
whi ch Becabsel thawdriee sens@b et the ipeseht €S @r  Eroyidésadnsad@fiste olth@ withauegreat ensitien

pi votentiprirsusbhe pperted2ip Avidelyadifieriog Iven- conpeiity &d wuativys injtatic pleesree Gtatio preesuret ai n

t he Rperatiresagroblams lire diffrentiel thermelhexprass of varlationh @wchoti®ablen Bidowe flavhiates hpapute axi s.
t he H¥sbeirpen diye Fompresgion: dggdeph parfscane| ect & SalC prasaureLhmgentasePrIseah? Pl® axi s
is k tr- ie| Riggplackic sypalgpalerialdiag R 491y coef f |"b e nline.ofuck a5 Jpfs PXaMPle HgH 2 HEMBI eeve
190 'BY cadiidagt phexpansiga. fzbzxatm'et H‘e"hP ow@r dherg séﬂ'“f'ﬁ‘ib PIRESYEp Pulspiionsygte gendroye
the @ %‘np"' E‘mh iPe'c g

% P ag Pe‘&‘i?aéb'
fﬁ?‘\ r% r céﬁgge ‘while sgel eF gggla R e llhoegfgvi H:EVP
1! OO Stek i ol %ate Sl e°2’§{f R ERE o oo e PP oo

assenbly 198 are selected to by selecting the mass of the head 199
properly. be the sane material as &ap 212. The operation of this form of
the invention is The head nenber 174 can be welded into the [err] sane

i nsofar as sensing is concerned, and 40 flowreter housing 170, and
because there |s a SU|tabIe Ieads 230 are connected to the plezoelec- wel d



S et AT U e e T o R

Because the vortex sensor’s of the present in- so provides an adequate

out put without great sensitiv- vention nust be operated in widely differing
tem ity to.variations in static pressure. Static pressure peratures,
problens in differ®ntial thernaFP®&3FAB63 Biari ati ons are 18oticeable at | ow

fIOM/rates because sion between the conpression Ioaded parts can t he
RLSesr e cha ear as a se occ i ezoel ectric

cryzﬁé |a ra m S ns%r cp lsjf;%f?l:;t re':'g: e | néthH%ea;(?nﬁlera ]s?) m ré %feﬂae fc%

l Oleﬁé) ﬁ rﬁl %ﬁ bggubzagﬁale arrplsﬁge:ddn bL edla lsé ant

pr e%ﬁééfsefrd?rp At ér%&e%&g%iﬂ%ﬁho’h%g ONBle A8 étn starsrl o hgpd&&.ruo dise F .

of  the ditRieRfiki prétiGredoubl e “di aphragm pr |50r s@ﬁsﬁtw fovdoﬁt r%s Qhddf gan ange,

whi | e trHaerighd Bbibbe SRpidgaf! usbd RS verfl DIt Qus&l BAURS indeh f or pr OVI i ng

an Qfiff MM UbiaP cBAEEN BS SERIIHYL bédeh, t Ne CI ySwRbs tkbawer:& $|amaa.n1s rbBbh @Rt 1 0N
unda@inces the Nsoltd Ahdphragts id aa;ao&ehaoypmesent Qibrated] he rocking beam and the s&Boers 663
Bl sensing diaphragm at the junction of the t86.1Tgé e di amiy @gMeae RSWtratsl edgiondly with@spdcoenet er
| s rigifl isohter ginghiodgenthaf respeadsi aadf it e | Nter fiaci®ugiig. Thie carombducé tndasitabiamneike ini ne,
Wi t factaally dwoy sdparatefdiaptvagmel (eadheof fiirma | Ng  bisasensadiptthEhecafette of tatign wisretionon
24, helheircle) n'eenwagvzad For gbmméromoedecires;  t her eam dnwdyer. beiteducanitlyzsblecting ewdianigalbar

and StR effest isgiste diaphiggmf Themmuch  ef f e prempletsaf eppiser lorreayidy cancelptiogds i n
r el §foRSh rigigity °f %PG@P@@PP'F@"I:?%‘P% s or derersy Thegpeking; heam yibeates abpid its pivotal
di f Cis@nto; i Pl gampared 1o the Sensing 15 axis 1, exering jay firgt doree, FE Sfpheccayplig,

ben ki ag"b[’"*? Ft 'B%\f?° \f?eﬁ'f‘%"ﬁgf"g‘i‘"ﬂl i sol Bvrae'mha ‘P‘FF'& H%a"hg@d‘“%ls%‘s?feﬁs '“'

\R;% M
Sur causegqlé: m the a usg f ql?
erth Saluds J. ﬁ\\éggi f".ﬁﬁ%ﬁ' onal | b ng%gggﬁ% %"@! e e'al e@ng‘s: ﬁg
ola ce

di ae ﬁ@g&sﬁk é ok Ut tbb stéa @(ly @apahaﬁdeda s€t9 h\ﬂv a Soo at
I Ot RhdnRRBhdvintdfeldl the SREE ton tﬁe rrécﬂn!n ' 30 P Lerd bra BRI bbb b, e PBREI 128 i f
it \66HsRg bbm thrbnNAYISdndlg dikBhragns @B DI 0dYERoMBER Itk ARkishalYRbad biineialdi ! Y
t WO ofR@ @t Be GiédD oh A8 Reolk@A BiipHagnd, NEM A rodidig bEAN ANIeP B HdtmondREarif REES-S of
r Ot aHol B6latori Biystirdgn mdfdn§ problérhs @Je Whenanakesaash fidtal HHTPDEMITRIQUPING Sxis PS.anN,
howeieed , substantiatigl ko@ dip rloy foare lacsignifiognt MEC harmihe adreces B2 & @bforioha t® theSrutonaisnd-at or
di aplwwbagha ThBhelfeotud [stifffess anviedrer of bé t he Jwanbolrindrite @ity setisor @aseoely| ditided by Of
gr eédsollor dippivagint gan bp modiied by drindiog odi aphr dgnmpeeperm R2f pivees theThietal egikiPRAg
bearene halr ot tess otigsonfithe) isdlateri diaphamdp cul ar and thetsouplingds §3. Therigathe @f the e
sené’?"h@{'e side of the jspigtopdiaphgagmrapd gjange f i post niept erens 1. BA canlee adivisist bk ghamgesplar agm
meati® ¥iRsiof @ra and; sifiaess raties-aThe isigter wi | | "rshanisaindimensiops, i baiRgce niewed Ashe
sendBP '%%B?r‘ﬂes Bus eandiemade %.'T'?‘g Waf f ect édp'gxdoﬁbf"feefhé fiecing bear, a:b’r the sensqy)

for °f% p?i%“éo?‘r%'é& 5 S gre: ”:xéfrf §?ﬁ?f'g‘“°5@ ﬁgagw Fooi w‘é‘*&‘%’ﬁ%ﬁ"@
coupll

t }

Lhsg &%ﬁtﬂ% & 38RAaR, oiner € widty B S8 pe%si ebfe
r OC‘&LI}Q it fie T \diffdro §|Sp¢£? ' ”t r 3&%@1 Ath n | %nél Fot GheP R 2
ec%@ c sed von %Y genle atntg &h Qé‘o%?o'? % éhﬂg 3 amoé“té &
pr e%ﬁHﬁr@gnp ﬂ%eoi'ler #B Q@Mﬁ’:@ta e ME-materid 5%@4&% éi \yeeﬁq;“/@al EQ(Q P1, P2
OPP@Elid FrossHRWRIE line .n%ﬁe.tmpléébamnsal «Ad\eAd I8 @eupiig dxRepaef f ect on the rocking
t he iSRIE Gaphedgndis thus SmBIRE tieickel an T Or ce  F1AhSudheRé iphGerlt am@hiion I'as! Gbert Be
S enghensgnsihigajEphiraghm as proportional t acfidad rvith aéierendl torpast@mdd éribotiments,i a oOf
t he oppoted inmrtarin caadednfage tof ale fpleserit SOl at ovoridisapkifeelgim the B Ckill n@cdypaen watvi ded
by tifventinm ke thiat thenseRDr lydlk opdrmde iab bighit or  dichpigeaigway b tmade imploob lasdrdetal @ithod- 25
t wedempetaburgsi Veiog biezorlectritrystaisl forhex- coupl idapariingi fwnPRie sdiit el sngbes plathe iinyed-y and
do ifeplef GPinte 19905 Ff ¢ap et toleTaied. fapdce F2 iR proportional to the rotati onal

- bgsayseohie worterrBeing et agst the rpckingess and area of the nment of inertia of
the SE@WQ(?FE"%@%@?HS‘ 190 ivalder: | P%I at or Y#®Shr agm can be nodified by

gri 781 Pymae '“Pﬂ%p' Yafir"ﬁ‘f vaeen t he |vot aI aX| s P2 one half or the

ot h Fe"g ;ﬂq"‘?"s ‘E‘B?se%u P &hd th §°) F‘l§°‘"dfﬁé‘" I°Btﬁﬁt hs
I_s&\p é mg nstrla;tl 13: Se $O| ator df" '5 'smgc de? ]a

arm;a t’aqehwhen corsu%én E era r ppanges to t nea bod !t ness

rati ﬁa el ni cal "di nensi onﬁ’ Vgn a u

di aphragmRak ¥es, LS c&m beoaads tosamtchﬂ te 813

I ockidagle REESHRN tﬂe*}?olai&rbﬂerserfs Re e&o‘ﬁ B Hﬂi‘sa tall
resmﬁwedes.ﬁa%am.ymmv@ S a,bal anced B&ﬁont (z@ﬁﬁtkcasldan@eh Rios (24, 1183)
Pr eS5gd M sohdd tikbh@szed but it dser bk f erent  bL&Rgm! @6 Hobd B8R IneViah rpa&.br@n tay
addi ng or renoving sides are avoi ded. 35

material at selected | ocations on th§ rocki ng beam The sensi ng di aphragm
can be very thin, be- or the sensoOr assenbly. Conpensation for both
cause it only has to survive the differential pres- rotational and

transl atlonal vi bration of the flow sures caused by vortex generation. The



sensi ng beam do not have to be welded, (the units Cainms can be nmade in

one piece) they are not subject to strength reduction or increased

corrosi bn caused $9 1. An appepat3ars ee3®1 94, 160), praewiding an output

by wel ds. The nunber of materials used can be ~ indicative of a flow

of fluid, conprising: reduced, sinplifying construction. This also is of

a hou§"9f'ﬂgd'€wgm9§9"s°’799esvxh thetflopmetiides a dcthaproklere olwppelng desistedrse ich e ieckh

tenpet"é‘t"h‘?"éh . with a very loy fleve andytb@AiRt | ng tRgdYea 9nd He, centpr podyoporiion e the
has a hig ﬂow rate, there can be substantial shedding bar, and the diap aq;rbgft is difficult. 0 t he

fI UI th ém'f“Lﬁ‘Pé"E |pE?ﬁs“Eﬂ’ chepges fh@'aP?S‘c‘Rl n% beanf&8pieayic YsiAs g (% 08 &OBM%e 55

f1 ow, ? oa ne at | ngsego 89 296 d"'i t°r?8'8?f??§'°t‘ 'R PPN CPhRe

i sol a&gn ax'a% d% &Qﬂ 'P’l si ng 5 1 172 | ﬁal I

e sensin en t e'b E/?) ex fléw%\et

phr agm\c'e IL\t rqe@/ bﬁ ge SO e rockmg etnd
ééns. Swb.Prng OME C'bk 5# at M nélr\{Qw éﬂ}” e
bé{/"veﬁ'd?d ﬂor pJnaé S |pﬁ)5v b ONSp tt Sho sing. T roduce undesir: ble no lno 377
63 Blctually two separate duaphragms (eh Q di apheAQmop %ﬁtﬁﬁrT QRscts of rotﬁt 8 vibraBdiTEt er
IS i haitchiée)hem byl forsd%ﬁaHoﬁ‘Qto&é"ﬁeé nt er f &6 nedovér 6 BRICKY, bl Bolettiky A&thshidal NE,
Wi th gure/ feits o Wach lisIatoRBiBbHFHaM. TRY fuchi NG D@aEnetBR&f thb Sers6Mb BoviedEicahioh boN
24, t freatdri my@ith 6 the ikdigdd didpragni @ben-t her e i@es. Tie roduing badnt ibrbtes stvedaiprgtabar ,
and t dieulalité [ith rptagenal Tompareti fof the brising ef fae C tasis P Osxesib@ b ifitst freasSKIUSrEthe lReupies | N
r el at digphragm, meankitiear thel isotatar idapleygst alls or mbivesn e toeking iGrammapd ite dohser assem-
di f f ebeesnbptaitiallyrunaitogted by differentials in pres- bly. Bhe:ses®n assbrhie vibretes arpl isgdoh,
bendi sip cavseds by sortex Samation Bh ompagriddioi sol atagis Peliexgiingagreend forad F2oe theepupling
used U sensing diaphiggen hesn will e isere metionhe axibatweeli the rackighbesm ani dheswenssr pRgeream
V\h n ieducagripte ther iseiatprediaphragrg b?‘@t’%’tqfonéﬂ I 3P'Ys |'frf&%f‘tf9?§ Fit 90 d8 e Balansert Boff i s

‘?‘EOP'W“'? H"Ba"gesv PR becuige of "P‘?jc Ki n 'h"’é‘d §E‘??§'8’r “%‘('?’é?é’rﬁms% &hsi ng

.rl)? 2? ?g F?P P i gaaggg%%mgfa & eol atp "'"E g@m{" a*sfgzgﬁ;ag:%é: 1
sp

m di
|so & tJ’ bira rQ r%tlorg (pro I8 |sq>1 lei ‘ltéau S:h":l e tS of
WsoFTQs@lSm!R

& Nola
si mc

r Ot at h%a\flltbl(hgteh&@ oﬂﬁlﬁEss@'aﬁ& foa o na né/e% N Bivided )pan
howevesnatorbfa hiagh et be RYdifRa b g@t..tdng omec aniyeA orﬁéHi emefntz VotwderPihe PHEEI dxROPAL OF
di aphsoiE of BB JWEE B thd FoRIE Higsheaghf tot Ne SGRG Ho dopliRy Y AE THEVAGth & thd MoOf
gr eat @i onb Sibislbitihe idiatdr IRPHrEIA @ Ghlakbe 2P BY AGRINPEMB #; R2 £4AMte BBjustdd 8y énakges Y
beam b Rirét oSaredaidt stifideSs RtidsOTIRV isdlitg? Ul ar  tnebchdnalMirRdhSiomSto ARARPAR! 06l idrédst Ae
sensi tigphraghthalvésdhiss dad be @uddtb magh guitbi 1 St feaglgied Rboventhd FoekitObeaini ang thdisagsar agm
meansclodatyt andlvewantsd | dit@nt rdotiagshespaiisived | | [aedembiy ncah hatsor teec kalanged &e rragstetiortah e
sensofp sidccpessive vsurligisastt thaltwo differerdtf ect e dndpyotatiohd)evilration abys addingperesmovidyg y .
The ssidesare axgidesinbl y vi br at es about it 85 pimatarigll at selectedderatins] o {he yesking keam
formati dhe a@se@ﬂpetrrw £ay be veryathingbgP? ex @F tthen gensor saseanbly- {Gomeensation der ot
coupl Fayep ieBly SBRde Pigvive hp Hifargiial ABer e wi |rptatioaal pddrapgiatipngh vibratighe phnibe lowh e
r ocki sb’é"ét?ﬁda% veries gepaialign- Hnesieqitori nt r o RIS thystashievag by ellacinadhe oy tf"n"fagm
begay g “E?P’“ gpthe giher hapg, h?sn‘B withslapa ther g nﬂa'aaf“é s"t?ﬁ'f‘ Clogd B“"B?é ""éets 1i @

pr essﬂf’t pé géhe ﬁf" d'd Ja g:'ﬂ Ae- @ 29
oppos ensn 4 p §§‘ﬁ§?§l“&"‘3l adv%irt;%"h 0 ref resel 'é Q;SL 2 éckl ng
the s &h nﬂ §dv§rﬁggécgfdthe T;J?&ertt an' e
sensi ﬁ\Gen rPRIRAGHR 3Shsor wil dpéRB Ut thighnal tcbh& nged %y'ibé 91'3@4 mrfaﬁP&Hd detail 'vﬁlﬁJuI i a
of themRRROREUsing did2belditric &jstalRNiol BE | 39! ofdning| iRRNIEIHNit and $06d6! d SRR
di vi dadpidy7dohe 19e0ent caf B e,blgd 5,,he | solggh.or di aphr agm notion pr obl ens
ar e I Bacausdhe VOMBEBholfiRy Par\uall Me Bdng P1 and the coupling axis P3. duced
subst agkingibdaih dTdt Kle ROBe elfel) (he ShigNI f i camaimsThe force F2 is proportional
t 0 t heanr@tedds anede piae) thsyaardaa kubjethle ef f ect of stiffness and area of the
ment efength@eduction i icleasesiecogrosionaseedb| yo ditvi deeppomatus $10] B AO), ghiodigihg argevipoin be
nodi f bedeldy e innwibenpf oraterigh @sedoserie ar m R2  Inditatiesesf atfle offluidotaaiprising: s P2 one
hal f teducehesimplifiing ephstuption Thig alsois ofi aphr agm t @ haysiep (28e9% g0 hihy ingludles 3.
The | adantage vaen censidpring highitemrerplura prie of  t he varten pepe@lingdiodHiP.BIni 7ahfer ibdicance
30 AE¥M arns Rl, R2 can be adjusted by chi@gedcasdn iirpeliuid ppatfunsiionsefdip and

stiffnedge roat'twam?ﬁeor. %P&Pé?p'ac??B@haﬁq cal @Wﬁs@ﬁ?ﬂ‘sﬂeﬂﬂatﬁalba‘ﬁc(ég t%em)
f or ceBOdugto Ng il PY/ 9 430 pe nadECMYSIPRAC ai’.]tﬂ°'t“ gn (21 nE

al

bov e P RgYL! pos g] ’H%a‘%'é'h | traly
Rieshot gt it Uil e EZF‘%@%‘?}? e e

static pressure variations of the two different (non-fotational) vibration

Pngt g(rj?ialngat)r Sreereng;neggl zlcgtalsoﬁgeoﬁvt)lhgg?ockl ng beam ThH““HmI“'“I'wHI)w“ngm
can be very thin, be- or the sensor assenb ensati on

cause |t onIy has to SUI’VI ve the dlfferentlal pres- rot ational and

o o o Y N N T T ——




anple, 700°to 1000 F can be tolerated, and tion. because the vortex
sheddi ng bar and the rocking sensi ng beam do not have to be wel ded, (the
units *dains can e nmade in ONEP Pi3FT@p3 Bey are not sufgect to strength
reduction or increased corrosion caused 50 1. An apparatus (10, 94,
160), Brovi di ng an out put by welds. The nunber of materials used can be

i ndi caf?upieg (0. B, 170bkvie a'? 'IS‘PJ‘F"H” BN si ng SUPWH@'E(PGVP@?%F’H Pﬂ? other the

const r 8%t 405: ﬁ??g‘eré‘f‘ hdﬁfgaf“ﬁg &8, 1040180 Rsa 9%8c| udes
a adva?t a%‘g @h ({1 ff4P go‘hl )terrper at"l@"é’o Py of e 's°'at'°06 R &n@t-at i ng
body (" ;Tz Q i on.

i ng voﬂgltae ?b'?‘ﬁ" tﬁﬁ 185) %ctlon Lofnthe The m, sensor can

b 81" t 14 15 ’
e ;i;: %{j s A sgﬁs%ﬁ% USSR
portiog , ga lb%;ﬁe BPe E@I‘ét@r 396ﬁf‘agﬁ\dva”'

rwrtloera(. dyaﬁ a@ﬁeﬁtral portlon (%4 17( ﬁomhessumn&uﬁsm@lmges
but woul ch Gedt (BT181, 177) couphBliEms t he headsﬁrsﬁfg tgagmt @, | 17POhdving N, beae 9

17 sensing diaphragm E85, 0108, 7759 683 nidle surface on the sah¥ SRS tha) isbigidr di5,
170) hauerdig thelewith GinatexBAIGNBM beans UDSt ant i phkdgh @& 178NEH el lséising Gneamcas,ot her
t he bewsurfad@positibizg withia }hetisorticdi dhiamber 185), said sensing méaB® (48] 185) ddmpfidmgagm

(40, 1@, 1063082), fiier beeng3t)Net, ar)ivamst at or  di apéana M 226Y4ddupldd said 8&m surface

wal | pdaningodefiedtion ok thes sénaing alirplrhgomber (42, andl Orgving owithieshid beavheurfacuss thg ( 20,
95, 17@8p, e 1W9ab aite beam] 8&pce, whegeit he | sol adensing didphrapre (3, 425) dbB6is, &@D- from
5 t he fHeidenking diaphragm (35, 100, 175) extends ezoelectric npeansT({8, Yphigrminas pqrt_l_qy 160)
as speépth i"%-‘éreﬁ'h and qoWRstrgans frefp the bemsi ng di agbHieaspRsig Means(ith. 189 5gr providingg gand

not i on@eh‘gr fesalppam((8% 1015 77)5’& g (2’25 oi?e?Y‘PPb“’FFr?és"feltalt'Ef meyemgritaf et i ng

Iét-—eraI"H' n"‘e" 9’:“““ ( 0 gf’sed on saX@MIYISng (20, 170) sive to the

vortic W{f"Br Toglo Ea%r?anf( ger on aﬂeoa%ggrgtu 1&1?09% thg i so| at or

di aphr né? a'%1’04 i?n fbe 7(%‘1‘ rise gro[c i be@n from

the sens alm ’101 1 ? £536 IRaraiy % ph

175) %@a g ﬁeafyon BAYder beam, ‘?lﬁ zﬁg 175)
theﬂ id; an the Sa S i de Qien E u

{her ow PRSI @riui;l i, t195)%oma% p mpg&f 0 parbleP RSpldnd B tﬁé‘éb%é-ng

nmeans Qféa)earﬁ WfaBCRr SRS deARESsh MrsdRi N t he | @ uRbARim PBATBEE: saidl RFdtor && d
sensi NEndTRA Povititg theldtidut madAKe oi hg (42, 10;§u'agﬂc18(2l) 180)NRidbeckiny bedn (38.0%7) 177)
trans- fiol5 neans (50, 225) coupl ed to saikhikgamesn bbrasheEéEnriB gn debp-ect i on
of the sensing di aphragm and novi ng pusitehsidbadf aheligtamr SlapHrapere(40,5180)he
(35, 2.106e agbdiaius {10, 94htB0pFdimairs uwhargie, wher ei from the sensisg disptmaymd{3s 18)ag tiing35,
175) défel sending, disphvegrp35, 10@e176einginag di aphr agemie 354, 109, mduri®Y iw)skid igesing

ezoel edq thé solateradimphraghe (40203, 180)or M ng & por t @&ri7®dolated fram sejd merainal diekiwagst r eam
fromthe beam of the sensing means @28175)188)spheef femoihe dp g'!!@ 101,
177)3 tTheanpediys §19694 1q9yof Olajry whatping 20 @6P. JGTH) seid ﬁl@@ga@ﬁ@b%% %% her

novene gg 3{%% 1%%%? 'nfégr%geo'wpgg ex gener%@trﬁﬁea B % a:'ssge"ﬁe;a"v P%gg'm
sur f ac s hragm(3 el cture
wi N nGSANE SoRIRg “RpiEIom (F‘io %p gﬁe apffar at ugs{hﬂqlz‘:g °r8\'"t agth Blein
the &S%gs gratugkap&r W;TQ 180) | P mo 36 %'g
corrprl %sbeg Mbg hg j oi ned 8o

| nigs g di aBR g r%w Sichioh Wt i o

ha”b Eltor éd? by ]iQé |so mphragGrS@tm 64 ) «and Sﬁ’lpmﬂﬁ mbé E4)9980HSHRGq (- from

the fl ubg);asadbeam (36, 101, 177) is deflected tions b Qhpdsfd siBésvert i Lo poRsH

about @} tsbsing AdphrSPNBENG0,TRHNS (48, 115, 3AB5)7E0WaM B6ark @ortion (368, H76)
generally parallel to the plane of the senssingtdaferdngayingithll #aaaill openmgmsi Ng
def | ectthe appalame ¢of 94, 160ngF QHirapvhagm ( 35, 17 thirl dispariagn i(EDO258) iexingaf asmaied f Or
pr ovi ditegisdldi@ diapbrpgrd (400 dd4c a80) veemoid- t ke 3@amqidrr thapthe &ize dE809 beapmipationocki ng
beam ( 38lp as A7fundtibpwl a common mode pres- (36B, 177B) whereby when the apparatoai(idng a
beam peureiin the({BBIBand 1ifey Bynsion maensod. posi t e Hi0Hé edsemipied, jtheo thitt dipphegap H0agm
(40, 1803 185) istheunteg fralpeasubsiantialig insend,  160) of25Cisapushet! eyReingibeam pofiip (@6Bhe
sensi ngitr tasyﬂha@m@s 175), a tilting t hel™Bh¥ F?g" Bt Egbatyen the thin  175)
is joi ned 54, 199) nmounteff in s‘éi?R!?’aﬁ'B Pin d‘"‘? ho beag) aprign

di apﬁr “‘s i‘@ 94 fc'a"?, g wherein 5q 17087k 5’6 i inga Mgtiaeg i jthey

di aphrd n‘ls a\%‘g dmf'?'%%, V\I]gg %@ %Oéa"‘;f 8m t he beYf® Fo‘ﬁ“é ‘The apparatus (10,
94, 16 Py yHPhave Plingse - 177B) sai d tilt mg—m

be- the beam(36 101, 177) is integrally joined to |ng hi ngeabl e
an axis generally parallel the isol atr di aphragm (40, m j\
to the plane of the sensing diaphragm (35, ots on the |

(40, 104, 180). 40 175) and aligned therewith, and méans to cou-
the t||t| ng rrenber (54 199) and the beam4 The apparat us (10 94 160) of

~ S A e — p—



beam’ (36,'101,' 177) about a pivotal joint and an outer periphery
paortion that is joined to formed by the isolator diaphragm (40, 104, 45
the tilting nmenber (64, 199) in EpaserieépBh- 180) as thexbeam (36, 101,

177) is deflect ed tions on opposite sides of the beam portion by the
sensi ng di a g (35, 100, 175 %368 177B), sal d beam portion
(36B,°2 1?’?’8 pﬁ@?“ “’géﬁ@r"élq' SR i cal , arf®P 498. 478) Fishi sagoly ﬁ""&‘a“f'l“ﬂ%a“ch

appar at I g% eS8y g’f‘?z& wher ei n Stomgbyan f’?ﬂ‘ taB grefteckto55)
bei ng of mounted B Hphr agm (¢ “ad) de’ “"93 per

di anet e[ 'ﬁ%ﬁg Jamg"ﬁ ?% {5 '°&é port ion ( ugerf E‘fq'ﬁ‘ﬂ" gﬁ" (3, ég%mn
node prg ﬁ é a1 eby \/\/nens p‘ée' e t he
f1 Ui d a ig the beam 10 pal on zg eg@) V{ ls&uerdn hragm

oves
E lgg:qyj)st aﬁ??él%aﬂ (g(?\ 22&6"‘1 :h _over
he bea%m 'id &3 él fdbélgt% fiﬁ%t‘(d; v7) fur die unb%ern.%

7B) tg(,g‘@rsm mérmz?(bf a8t ween the, h| 55.5,?, 195 &?2%5 r}g?gmmﬂu(j 5v8rbwédfg) and
t he beam portion 6. The apparatus (10, 94, ea,,@p):mm,t)mg,@;gn@@ WBeiegBi, e mit( 36B,
177B)10f Wte dpparaiGsTi1b]l 160Pas®etiMasn tAini he the iceobEloBErigthe RA 4R Eiadsdiy dot Ads- 180)
and t he9 whereih ishitl isergingasher (46, 345) cdR9) .  sensingurgi dgebr agMmul Ak, Erddgungleley have
pl anes fM@es at 1443t first, second and third polibhs) 377 66AuEghngssignals verbunden ist, das die2SrdB. The
appar at said (fitsO porfi&0 Loragrisiay ai sopBort\KEdr ei 1 mung anzbig, 100, 175) sich sowohl
st r omaut97xlsaid serold oetiod coremsingitpe tiens (48, 185) conprises piezo-
st r omabmember de4n 183) ditling 3dativel ®1said1UP) er st R-e Metrickdingc(19.i @4, ciBGstagh Amsrawed 1,70,
205) noPst &Y 147). and said thiggheprigacorrigh it derdadiirghb egkennzeiehgein gak diepElhitegrat i on
spaced g 85er memibss §ih 38k retaiper rplalys to (b12p (3§9100,117%) mitysiey 'sﬂ?@’membfa"
Fi_hi mentAh A B?S"°" (éb 191)7?%3 p'e%?ﬁﬁc"%‘al ot i | t |(fﬂg1%?ﬁ9éY°"R”54P" i8t.99) mov- 5
1%’55 veP¥l 1"?. U ohne \/\4‘1 peam portion (36B,

177B) "fessm:dbe":ee R 'ﬂmg? % unﬁ tu é°|§ I1|6@ %Angp'g gll vi ng
Eihren ;,t‘lr lrgt éé ttﬁugdrﬁo ﬁg 5 tp r onﬁlaéezoel e(tgt ?I 0 uj' f sde::g mlt)der s t%rnf ran17t7)
f(Jdr di e"&soF&er ng der | sol i erkam ri8ans (t %;Zvemu"den g quf de'r sed'a

the FBaVéE\Eanﬁ%mcl{H” (82, 105, 182) von dem FlI Ul ver un XIS o sai d

tilting ne 54, 199). 10 | Sk: vdREnt&igN@6, &4, he¥Ohdch ARke 4,48
115, 11853niching (481 54, 460), &h6in 20RBRRUS (10, HaQkcrasorsRRihhdt S b Shibsh-

der St ahpbekékachesharuiditdmbrd @es4NT Ger Aufie aRodbHRY @idlingéh Hor TRABSHE)JoTTEANS
(48, 18mj: com | enkung di eser und f ar7)dinfeifdnZStHgetRELnktl HR Ind hidrbeeS  at

| east f sifsi Gettie0P 96,70), tés dirdn PabéH ONS,  AuBgEwigss Sérgeh Sieusiafrnéttran (8¢, das
di e St r érzeugerigekdfrier $10, 90N T1) € deERELE Si Ng a SIOPPEBOY gdbidet wird,Swenn ndsn Gta @& gt .
197), seung vere Wirbein patetni Riuid alopipe Faikng t he t i101,i 179) dedbeie Ribkhemb@® 3% i100.i ng
rel ati véontdsr Sedraking wpiweist2wobfoder Wirkeluncps( 10, 199),ausgB®)kt wecth Anspruch 1, port
(51, 199peugengekSsel {19+ 9% A ) pioent Kapfbeconpri s- dadur ch gekennzei chnet, dal

di e FI hiseBR1. 172} eler:Sywanserscieh (25 gnd 212) Pet\arrddenor €0.af4:\80) epch AnBrugh 435,

of

100, 175‘ °“nM“e’EI%'F'°'T 4 4 i’%r?ﬁ?ﬁ'ﬁﬁ"a‘i’?‘% ai d firSPdyseiraekesnzeicinet, d!@?'g '”E‘QT'EP’“
piezoel 'i'ﬂibe” ‘{/erbunde(r}’;ﬁ" ¢0. 104, 180) ais

be| ng | a%é? § ﬁ%eﬁ heefl sai & (Tv 2 tu t,"e eg"cﬁe;:t
Vorrich HJ? Is em% n@g dA\ns ruch 1, "’f :X era eévfe (74,
212), JOArAS chnet vJe b'l S %‘g‘g
197) an t,g ig an(, (43 é)t%gn re i T |g mt der

| sol at opg g@lﬂld@t%presse toget 5 6. Vornchtung (o, 04 60 :?a'éh Anspruch( 40,
104, 189%9N§r‘zt§ﬂﬁ¢@ﬂmb§$raﬁl% aud, 1d§r | sol a- Ja@lfréﬁ%&?érﬁfbacé &é asotbdhem-

schwenk b frurl g .FiudeRIE b ABBe0BNKlng VOT I i Chitadad, 164, 1aﬂund1&9)=um&ﬁbr£srxsw uch
3, 1. VaispiecHahdingr id Owirdd) dicl G@gh déh € ei N AusgaITg)SEdenen aufweisehd @isr ighwesentli-
gekennz wirsdrssiugungskBrpail 9. S8R bohauidea- gnal ahd@ecssfitrechtiasingideresing) wobeisdier Ies7UNQ
anzei gt pilde3@rdeodferaisisgel enkt wi rd, i ndem deatorBbatrad 346, 104) 1B0)nairien Wandbe-
177) unriesm Skb RHWBHKFUNHer it der Fild her be- récmdenisGelamser (#2005, 985) bildey) , das
ei nen Whneibren (35, 100,w5'g) vetbunden @krundurch di e | sol at or renbran (40,

er zeugupigls Rl rihs eseitiichy au beyggen il def gigh di e EF-z &lgwichtung (10,1188) nacB0nserudhi §.ded
wird, wéhﬁ'”‘if tabBP%ﬁbac %ers“g"«'ﬂnglev'ar?ew rbel n |ﬁ?wene'nﬂsmfwtmgﬂprgcwnaé5qzl§hk54)

101, 17 wetigts - 5800, t(?%?n‘ﬁeﬂ*’%tqaﬁﬁﬂh "%ﬂ!?F‘V@F@tdaBV\obel
der Wr °' d?’ b(s 5@1 ﬁ Qi rd. erf&@.l 1

ei nen %}e %rf“&; t(u %’%’ en Schvvarfqu %
Vorri ch?ung A 03'6 ReRA&Dr uch 4 999?"[ e a

zwi schen dem dadurch gekennzei chnet, dal die Isolatormem Kopf- und

Al e o AUl e e (20, 05" 170} i s 5ol Tﬂl\lﬁmﬂlﬂﬂﬁl I

d eichtaktdrucks in dem Fluid beweglich ist (42, 105, 182) ifA skch"
auf wei st ; und die Flhlvorrichtung (48, 115, 185) so gel a-



ei ner | sol i ermenbran (40, 104, 180), die in . gert ist, daB sie fuUr
ei ne derartige Bewegung dem Gehause (20, 95, 170) ftr die | soI I erung
i m wesent |.i chen ulenpfindl i ch FB0.37@&63 Bdol i er kammer (22, 105, 182) von dem

Fl utd ausgebi |l det i st; 45 6. Vorr| cht ung (10 94, 160)
nach Anspruch 2, einer einzigen_FuUNI % , dadurch
gekend? 'St @e'dF% ?tgtbl( FTI’)er d| e ﬁ”(‘?f (9a§°qil f‘"d‘s o che

Ausl| eﬁR‘U‘n tab°be'f end auf

h ung
Wese“tr 45 L 3 89, Wt unc{ don O fcﬂaﬁ?“krecm
zuel naa gnde ' l t 2u neigen, die Bel
50 lst é‘fs%rﬂ% énaﬁa lac edie ehE'z%Qb kﬁr%tazl\%ﬁpcht

waRt didl Eunfifembfzh N85, 175) aus ereﬁuhCh der ' §6) 208) K gBEInuheth %gen&%sat_%@%_%r
b' | detwurd %H@&ﬂhe(ﬁb@oel&@@vorrégtég (Y&r bunden S&%enkh’dﬁb§bé‘sh(lﬁﬂebmbrh§ (5384db) hch zu
bEwe g &fs)Ukhesshbn HtChie einén BERJdh &t URG (10znddR0) nach Anspruch 6, und zu
el ner rFohi hd kac hes) aisdt ! @ elonadli € i n der
Bewe g witg &R ind S gmymechbrhdue g BH0, 51,105¥griichiubd l(joerbo e Aggpdich 1) da- 182)
angeorwgeig des$tabobdfliiche grastifhar 07, 199), dadiwhcdekanedeizhie, alak tin ElhivoetizBBungobei
der Stab (36, 101, 177) die Auslenkung - (48, 185) mindestensl ersteCewritasied @i 170)
auf 8.ejVoaichtgm- (16let60F plihninsbuen 5( &5, 100, 1B&Yichaudunebish @abder erste Bersich
genCbelich ggentreinhnel idefiode Sitab] (313D or membr asineoBibied (BACHE) anbesistrddeweiln 8ot e

F #B) und di® ea Hb re'c
el ator ie Flihlvor-
di e Wd? 8 b'%% g wgi)m e FUhlvor 100, %E& vévjéﬁnn ger ber

‘U

Tel

FI hi meinge Senwingstab autweist, dep sinstiglilp agegeni ber roiger da5~Kippglemanh {54, 1 399) fiin die
1 | SSidek Fuhimenmphran (3. 177) Ppafestigtiund inoq Schréagstellung relafiy>zy) dgﬁu%(ﬁ B1f7)
22 17%pmdfiahdyse (0. 170} fUr gip Selwopldpwest o (36, Ungpy dritte Befe'chtel!? P Wdem%

auf wei9¥pd ug;eie fighss; @%r”@t%’??s@"% 'ne20st abo‘é’@tI F‘I’f‘é‘i; S 'atd ’ e'Sel te
be‘aﬁst%f’;\%t B?g lopg &l %899 36, 177 > 175)
wie di ) @ eé sé’ oMLY und daB V§I§ Je nb
rICht ba ( ckt el (5 ns-I di e F zwn

h ,

St bb (,,e ? %ﬁg [85), el ne21 95 ér‘i. ‘:4{3& 319 d\g%ggém 1773)
si ch hewed ra.we ci%) ,ﬁ el Burvel ooy (el 2 hblache
ver bungfdbran (35, [19%) GRiwaRt b8 & Klprlé] dazu zucnis G Ol & B ae Lot und s ch

Tt Qafen a8 £ SR OoRRNE G 70 StuRg aur d e

Pi eZOEdesabénr Isk kefab Sbrlabr BhirheRibiann@s,Wenn  dieRerdtidatioRyTor an (35, 175) ausgel enkt
(70, 295)isaist ugegantde Sabagamdess, Sebs en der wird, und dal eine

Pi ez oel7etooadsiandet ist oben gas( Kihelemeric hwe nkiac agarell 610, i, p180), @disnabisun( Sghal dD9) zu
205) b4, gex)anesind Adhse gélenkigi angatraBar ei ch desortietindicatif d'unridisit de. fluidbtompremant ht ung
(48, Ilg5die im webettlichen paraliell oh&renedey Ausgangssi gnal ansprechend auf die Be-
10. Vdiuhimembram ($5 176), isti@0 Jnitrdisedr adspr uch 9, da-boRieq(2Ag9% ) Suidsopertef trache
er zeugignghtel ést, und daB Mittel vorgerhem sigbkemshzei chatest ﬁ%%‘d‘l)@émﬁ“m# r‘?%‘?’ﬂf’%g (48,
185) rAehdippeleRent d74s1'89) uideler StabbRi dritte destngd WF‘&!’thGﬁ urews deas) ﬂw%&:h

Ans pr U8ifh 6B 4Z{B) zu yprbinden, dis.gingidinne auf WEI sPn ‘V\‘b‘l?él"“ 5°P‘€s Iéb% cHHur ch
gekend\ﬂeé“bmn@? Zzabﬂ't finpr @tffauﬁg inager | générale ‘%‘7‘3‘{7 rapfonant g par

Mifte ung fa" @f:hvm ngst aBe §%f Wecegtr o jﬁg l{)s N
re| ch "@ﬁwﬁ&)ﬁ 'E? §§ jlI r “‘Uie d E&lﬁﬁb hest i gt
und i ativ zu ause
(20, ist ?jj[)el reSt Iit;gnm &E riite Bere Ch e| n

Kappenglsgirhtn z@?rﬂrlsc9%991d% 8ibRg chse ( 38 Z%)apﬁfba\%sa isbigrhent &b, 1042&01 212)
auf wei del .qublds Méhiadn 1607 B25) 6Gh BinsieN «Be-  dioims b&b 1d ol (200952 T0p Bop aoRt | €

zur EhpageAr Durchmebs®l Gl §i 1GrofbOdgs gehal t e charhbre BELU2,d05; 18%) 6 fluide ;

FUNI mesembesicks3@36B, 1i728) ia) wekifch] @édnat or MM un unique diaphragme détecteur (35, 100,

el ekt rdik kpirichna| (1@r 1601 Riobtieg ird) die205) unt aT5) Zuverbveds le( Adide aB0Ye @utst wreckt
wobei diiefie Bedbvamn (B9: 225) UbersdenriRabbie-Ucken zwidéfameivondedvale pandiexiopren Biponsealsx ( 36,
177) ekine(B6Bt HTBE g@timher( 6B uml §inkd) 5o touesiliots oFgs pOB)comsd1YdM B t t en
Ber ei ciefsiAzwisphén dérrrilinnencidemtiranetShi egenden 9®ératenr dbdpurtibont - 25 212) unter

Last s32Bhund dage fipbberpiche(@8R,d7{83 {Ur dieg7) t or menisinatioy @9) 101 399 lepayediapriagmeier
FUnI - Ubertragung von BawRgrngenauties (peelp-74,  212) dfiesir 36, WDsIRAoNGR SEpaoplaln ( 35,
175) d'ﬁ?'\?\@l‘*'s?nzd:?@eél n Ki ppel e- dri ?"d’éd"" W a0k USqURHING 1y e

atms% chambre is lée

0 0 rt ist, das%on d
Revghdgggﬁ enbé'ch% F‘ hﬂ& agvon de ¢
beabst w%e ﬂ%lsc n:tz Elemnt e ?3!%§ |75)(5TQ g%@ d?@?é
del i vrarit ?65 m ei ne Se del &nki g ang

sortie i nd| cat [ f d un debi t de fluide, corrprenant i st die Imwesentlichen
paral | el zur Ebene der Fi hl nenbran (‘%5 175) ist und

un boltier (20, 95, 70) qui conporte un gerichtet ist nlm‘ m&ﬁmuﬂu““‘
vorgesehen sind, 35 corps (19, 89, 171) gdné6rateur d r ns das
K| ppel ement (54 199) und den St abbe- destl ne a [ ndw re des

VAL Y- LT NN -




wei sen, der mt dem Ki ppel ement (54, 199) an. 40 wune partie centrale (24,
173) entre les parties beabstandeten Steflen auf gegenUberliegenden
de tot.e et arriereg3le boitier EE@:&?QEBﬁaBiO) conte- Seipen des Stabbereichs

(36B, 1778) verbun- nant a |'interi eur une chanbre isol 6e (42, 105,
den ist, wobel der Stabbereich 368 177B) 182); wesentlichen
zyl i ndrdfag'?fFP"Pest’é‘?ﬁ‘ﬁS" (S‘T5e 108 £ 1eIng fﬂ\‘f (ﬁﬁ 4B edifrfeoyer Adlestann Bt 185140,
104 1 P"GF‘H Par‘f’ 930(36 225) von°°€1°F?é?ﬂ* “"45°Y°" (50, 22%) g fpledifons | e
boitier X Fra“ geri nger 5 d%ﬁ' a’&laé°°d38f§e des
la Chanaﬁ mo n u agmb cgp(iur 10 u fl ui de ?g‘% 4 Bgzoé

& ructureusgns éché d' aphr a omt\Jan ra Y "I
;/glr;]' cg.t.. g%;r,%, 8@5% o d die étecte P&Er.w SRR é’i ui de
deforn‘aﬁaa?@,rg éI,:ﬂfgheraa,l. Sishéia ,jﬁ,g,reégg,égr\ r6ponsge gx re| ch gg“%‘?é? sugr;fgcsechoben

wird, q.{gn"jg du iuB@: et tourbillons feqmes par te corps (19, 89, 171)
PreBsitz ghs/ehestedr @@UnsemsNRmDaaN (5@, Appareil (10, 186NEALIE UbveR@cation 5,

t our bi Islifidé de 2ig® pout ntidtetiemsaSticihiagior Ch ( 36Bgand 164R) 1afitd tigel (38, 177) comprend uténe
tige (36, feddhlet pbidr/dsiivreroe siydal disaspitis agne Qb elige lpgldiity ingralcbeagésngediapatag- das
Ki ppel dndicatif du débitd6t ect eur (35, 100, 175) posidéeasul<3s, aTRret |saiperidenanns lo( 54,
177) zu bil den. 16 r ledftisrmi2nt 178y prmr bubir uetmogvepteetdbant

j usq&' &poanel (H5 94, 160) ssign fagevendiaation ge si t uGepivitameni atoghduriaxe (385 7B)-gnGale-

Vor ri clensigaughle diapilsgmerdstsatem{8p10h 8, da-ment paraligle ay pian du diBphrapBB)déteba t i ge
(36, 1075 estyrphé ey Qmasmarﬂtlsolfme@r(%ekennzer tevrrieah 1751 am 'Q!’ité'amq"\%’r'?q'qmwtung

| a def dP4d8Pon par flexion du di aphragme d@o ‘(92)8'3"'?8‘ Pivpiarie (36, 177) ayant

pi ezgel ekt rische Kristallvorrich- f"ect eu‘r'"e '59 dq iy (36B7477Bkdy &"%Wﬁce de

kges P Ql (10, 60) selon la revendication pgme d‘rsolement (40, 180) par
d| aphr & ecl!e:% gqe (a‘? 377) ('f'tfegi ) s' et 9°r:n:” d'ap te"'
m)yen qgi iﬁD w ﬁﬁr T t endam) rso du { dla % t6
npre %‘emg aL I te tesaé
177) dt ant reI de au surface de tige et s 4c1g )os
( 19, 4. S%palg 0, 9% nl%ﬁ)%ﬁh‘ fa rgfen&l&%rpé I I'ons t Cﬁlc tblg ug n rile-
di aphr agREeslel BGtifdb d8Yigh M aRarltipdli aphr agnaerd%a el puf #Hragme dBtec-

175) evhsclfviér® de84 tigd) FBDYRN 1N G@op! ect i - thurS3s, A9S)Tet E@hérsrectmeet Sh mégdnur e
sans digs@®Ndrficulation phietehtd A8me2 Ry BOr BRNT  Ugkir Miad Féi@nerit oM@ s Uidorst @f | e
di aphr appwaghe GRbianEN40( 4d¥, 1809 4uand det ecpemisr de 4dd, (3BBSN77@04U ceitibréndr @  uN
si gnal taltgel(88))10tt 1aNtestfsciaparGe diapra t i ge ( 3@aphidQibe ndincd) (50l€225) p@kdniant ere
r dpons eagme ddtectewi¥dn100dtY5). a surf ace nani er eowlériweciveceatfd, pt whe ipartd pdviphdgiqehanbr e
isolde de tigo. (42, 105, 182) du fl ui deextsibure qui est refie 3 I'éE@entroseilagion
ddt e®t dapargilid0, 94,1150) selek Ja rpyeridicatiored, 85 Appaféi 198)(shGles pBBY ospadss pur|dgs cdiss
r evendid@an fegye! de d@ﬂ'i"ﬁgi'@edéfe'ew@e(%our det eenpesés 9a lagertieo fertige; (8. 1778), laditn s
| equel 'PhdiePleest mgeite( %‘6“0"019“7 "'@oﬁ’fﬁ'end une eafief Jectig d3pBe 1 77BbetAnt @ENdralament | e
si gnal S8 %8¢ ?qee“m"t”f‘gdé a? ptelei nt egr al effpddauer gtfxdite aeremfa %?gda"s le

} est mstau

i ndi Catnl‘que 48, 11 é de draphragme n}xrge Emét

et gU p F E% geqsrgleTgnt msensrbDeOIa tulner (20 u‘; eDagc(e{nu: c&a a paret;' fﬁ% %g/:%m |at de
2. Appar el 94, 160) solon lar evendl e" (10 "L ;g gur

d" unga a(ré‘iﬁro Y 81)50)%‘31'39' 1N ndu&ﬂ&ﬁz | equel r? 100,
ment p%ﬁ’s‘ oBle? 16 WiicPhr ”E det eC 6 7 B)e $ur rfSrHeﬁ uﬁth; {agd'3b ,aégrre
d' i sol ggRNBo)Ef. dlaphraari)g)&gtec‘eaﬁarr ) sr | e W kel 86| SBERL 12104,
180) .  175) ont des plans sensiblement perpendrculal partr &eotigej( ) 1778Rdé T@niérb @8ran-

pi Vot anéscerfrd Gux, 1¢/ dizphpagamBtdistidment (40,une par t srfotieCadsiniRvdmah®.a 15EMBMt ddemapBt 6
oppose 184, 18p patstivhnt (ddparti®de phwDde Bl on | a Beviendi cati on 1, du di aphragne
d' i sol ehmntire i, (42309, 188r rap- dans lequel la tige (36, 101, 177) est
intdgrale- port au di aphragno det ecteurs. (8pareil 18), ,16Qnseimpnia rawsdicatior6 8, au
di ap?‘rr ffgmﬁe'bl’w 4] tBfeselon la revendicatiomPernrent osddnk |leauel I¢diimoyed Siétentert @8, dt8A)s

| edi t royeng Aétecigymny deamoyyement éS0s 6t | e di apmﬂtl?wé un cristal pidgepdacirique( @0, 203)70)

i sol d H|(¥25d|1%7 PR grReteg e ledit goifieso| eprent  st@le enoun entig)écarté de la partie de 25
t our °@§ a?é‘ '36%'39"&’ Bt | e de t1aqe@pREE7B) pdiBpsmprt seillagt (itent
osci II 5894, lg}ls"s‘?ﬂ“’ wear o BRI fetiop 61683,

pouvant, ‘g‘f \?net:‘e A 17@ Qg"taxe gdnd? a t f'"af"a'as'?ﬁ“t)ag,:e de
tige e%f ég 75 qu ?Gmoyfg%etecll ele au sur cn ez g gg?) sun -
bascul enent g 77) aut our % i gne

avec lui, et un rmyen d une articul ation pivotante fornee par Ie 30
pour lier |I'element oscillant (54, 1) et la di aphrag

104, 180) quand partie de tige (36B, 177B) qui c "ﬂgﬂ

(36, 101, 177) est flechie par |e diaph- diaphragnme mirce ¢(586,

presentant une ragne detecteur (35 100, 175) ouverture
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si oh en node commun dans le fluide et le , cylindrique et ladite
ouverture fornmee dans | e noyen ddtecteur (48, 115, 185) est installd de
di aphr agno m nce $50, 255) ayage 037 €6BBVtre nani ere aggdtre sensi bl ement
i nsensi ble a un 40 inferieur A colul de la partie de tige (36B, tel
nmouvenent . 177B) de fagon qu' au nonent
de |' 8 $8¥KDPrRosageiedaxy degpitplpmentidu¢ 10, 160), |e di aphragnme min- 6. Appareil
(10, dnéemepyscliant H4. 198) r evendi cation 2, ce (50, 225) soit force sur la

partl e de t| e dans |oquel |e di aphragrre d' i sol ement (40, ( 3BB,
%LP( r 169} selop 8 Teuqnd @'%@rrd 104, 180) et l|e diaphragne detecteur
(35 ¢ '9““3'5'9"' ﬁPYeé'T‘ ec{ﬁ‘"a he fince (50, 225) et la 175) ont des plans
se g‘f"épg@q 'E n “esec artle de tige (36B, 177B) de naniere A
tran- 7 o § %)Pa '? r“%?re d' i sol ement (40, smettre des
f cont at 1
_nmouve C é g, 104, 180) constituant une partie de paroi
“de Ia flqw (42, 104, 185). 50 9. Appareil (10, 160)

sol on( 1a1g Y€ geq@, |éQ,g mezons grell (10, 94, 160) solon la revendication
JBdm r@gy@ st Gal 213PHEReMSlaECt our (48, 185) et noyens ddtectours de

nmouve i { & p'%m,ére partie (51CRPl@Nd un cristal piezoelectrique (70, 205)

54), em,pié;&%mam()m NaBf Gignt Sonsrgd €di t boi ti or installe en un endroit

ecart goud &oinpre@ihtents Gaite( 20ondd parie dussc8t € oppos6 au di aphragne d'i so-

ti ge (53619) bv BGhie, trdigiohe patec@erd12psci | | ant (54, |enment (40, 180) par rapport

au di apEnd dagmemiere §8, 19714 %) ras@réel, agant quand |l a partie de tige (368,

det ec B parficb3ont civiimées bude tatre I'ge (36, 177) ayant 177B) se depl ace et

entratmant |la partle de sa surface de tige du mene c6td du di aphrag-

surface en tfndant A nodifier la ch#®rge exer- nme d'isolenent (40, 175) quo

I'e“nmoyen det ec- cee sur le cristal piezoelectrique (70, 205) sur 1~~
.313 ~ ~ ~~~~~~1*111 I11IDDIIl HOD 12111 II,, 25
EP 0 377 663 BI 26 | es c8t~s oppos6s de |'axe de

pi votenent du- dit 6l 6nment oscillant (54, 199). 10. Appareil (10, 160)
selon la revendication 9, dans quu?l | edit nmoyen d6tecteur (48, 185) 5
conprend au noins une prem bre, une secon- de et une troisibnme parties,

| adite prem bre partie constituant un support (51, 197), ladite seconde
partie constituant |'6l 6ment oscillant (54, 199) qui oscille par rapport
audit support tO (51, 197) et ladije troisi~nme partie constituant un
161nent de capsule (74, 212) maintenu par rapport a ladite prembre partie
(51, 197), ledit cristal pi6zoelectrique (70, 205) etant charg6 sous
conpression entre ladite seconde partie t5 (54, 199) et ladite troisibne
partie (74, 212), quand la prembre (51, 197) et la troisienme (74, 212)
parties sont conprinees |'une contr& |'au- tre. 20 25 30 35 40 45 50 55 14
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