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const ant  affp| 3" thedpecifis résquance frealnence worabout B A—A aedtanfble @iculdtdtChting:S 12 Wi t h
driver 14 and sensors 16 attached to the flo nduits 12 is has been found
wi ot he present invention that it is po%sT @it 0 maintain the ratio of
drive frequencyWheretidgre HRSAUBNEAN:{ce GLRD G ith RYSRED f.luid
density chngesK ®6ths modalBifrdsS86i tﬁe?ﬂ:m&ibnwg ﬁ%ﬁﬁ@i‘é&g t%&—ﬁ%—@égiﬁ% and
anal yzed as g, fv'gfec! %F@%ﬁf“"ﬁs@e@(ﬂw K> erla qoristants asd theicatio iau Jaq\is t Ye héle constant the
fol | owi ng equatt ONS  BI° TR 1451 by ebtgined far the figwicapdujts 12: = 0 \Mere [err] are
the nodal masses for the structure; [erjly ag&ehhe translational -
di spl acen®fts of the nodal nasses al ong t hree perpendi cul ar translation
axes; 10 Thisqquition eawritten igamivaiccurateiot flanccohduits 12eithdhitrattadhbhbiits hivitig nfasses that
the angul ar (Z[EF e}ﬂi{%@?ﬁ%"ﬁ“i'g@a’ %ﬂE{W'TEﬁ%?bmm_eJa. driverdangisensers(16. el fired onto
rotation axes; [err]. afe thect PHMEIUE s musiredewitier ¥ nesses of the
structuresalong the three translatiogyaxes;, and; [err] are the rotation
nodal stiffnesses of the structure—abeut—the =t bonsentr ot at i on axes. From (g)
t hese general equations, which have MédtMons for all nodes of oscillation

of the flow co ' Ln.all directions,.the specific resopance
retuency o annhirt B Grard ol iiias R WRCh S 2 bndfing Bobfained Gl 5 3 feencent on

cal cul ated fr omw (Aarathe. niddal nsda&s iof 16 fl6ve SENATIBCR ahd the WeHisived fluRifviHioh iSlpeidehtbh
A- A axes candgmitgal cul ated from [er'\rn}' Where [err] are the nodal
stiffnesses of 4 :;tvav?{gm'umr@; apoutite A—f axas ot the gitachmentso ow genduitsgldvhich gre
[ers ares he REdale & |1y %%f%gé.mmsmffloa RAREH lecsho WobgdndeRER TG bl
A- A axes. Sinceat hdidesrdard f5ithd pragnbiventidrthdt ko REVElt 'ﬁ’é’ftr:ldeo% atidA1 leddll & coHdtant
the ratio of irfespeciiveiaf chapgdsdnfloiel dénsitp tistialloiving heistioadhipowdsnbe maihtaineddnshi p has to
be obtained for the flow conduits 12: [®&rr] = constant

(3) 30 This equation as witten is,0n "Pécc_ur“éte for flow conduits 12
W t hout attachnents havi ng nasses that‘,i @ e q ngependent of fluid density
vari ations. When attachments, £.9. driver 14 and sensors 16, are fixed onto
f1 ow condui ts 112 designingfisw breters ‘D taimde anstatiraios ¢f3e diusiesdnance Gwquebdysttha esordbee

[err] freque : rpbeut the A—A axes the modal inertias and modal masses, whi e sphtipns cgeqqa iorgfg)
55 _forthe flogw uits 12, etermi i i iment. :
e R RS
condui ré ne or at b t d inerti
conduits 12 twedolioivingpestedursiedsddt ui d which is depe?ndent on d"énsi t;; J i'ge tuﬁe

total rotati E@r%{'m'fheneqonmfrmyw ujz ffer ogciliationas the How canduitstl 2 withowtany attactménitsajgout the

(5)

conduits % @pesSp deterined ejthas gpefimentally o by using; anpanalyfical method such 3\ finiteejement

uter program. . . .
total nass of (3)Red bach of iEMaShrichts!ileQHt GrRAAH bAdSersdr Wb B, a8 HRRERlon
fluid densityhe flolv doAGuIAL anb Ak esdn@kt fhedenBy, &S EBK osclIMRA lof B8 HloWakondUits AEARh ke
| eft side of awsgbmeéntoinaving » totet thass Miakoortsd BRAB avies & datpreiriel wicheOdxperitaengstigoribg ibing ah
density tffe PRAMtigAhMetod auchias o finitei glpmenteomputenniparerai ned:
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[err] '50 In designing flow neters 10 to have constant ratios of the drive
responance frequency to the resonance frequency about the A-A axes the nodal
i nertias and npdal masses, which ﬁéeoggéékil’ﬂn&'of equation (5) 55 for the
flow conduits 12, nust be determ fred e %cal cul ati on or experinent.
These nodal rfatheddliowing rélationshing shengrstusdskto deternvngitheaapdalinpdsses far thgfosqiljations about
at t achnent ¥ BsBpxeqi i yer 14 and sensors 16, nounted on the flow conduits 12
that are necessary for operation of f(g‘y\/\g @ej 10. To determi ne the noggl
masses amd inertias the follow ng procedure 1s used: 1. The resonant
frequency, [err], for oscillation ob?t=h€MipbwMonduits 12 without any
attachnents out the 60  B- X |s determ ned either experinentally or
by using an g‘??é"&ﬁﬁ“ﬁﬁ?"%’t%ﬂ?’?‘ﬁ@ﬁ‘" ShOWEi nite el ement conputer program 2.
Next eack of the attachnents, i.e. the drjyver 14 and sensor 16 conponents,
are assigned | ocations on the fl aw(@enduits—3i2—and the resonant frequddicy,
[err], for oscillation of the flow conduiQész 12 with the attachnents having
a total mass M about the B-B axes is detferth ndd either experinmentally or by
usi ng an,65 analytical method such as a %inite el enent conputer program 5
EP 0 286 670 £3%neksteps hrdugh B@ibinbg répdtét forua&illitiprss of the AovaEodduis @2lationt thed-cArkese
t he nodal malsaﬁ_minhme.mml iogti:‘t§l4 e;tﬁyom trﬁbz?mlzttot{\efomsia%nssﬁs. hewaver, "_'od:' inert;af
aicuiations require a compination O e Mmass oreach a en
(9 To R A i S e SRR
: 0 i ithout any attachme an e re A » Wy,
(8) 15 4. ﬁa&eiasm{%%%'femgﬁ 26 HACULA Hab AICaatHmen 9y detoihing) Shedsllowing
f | ow conduirdistionshipalearube dshee A- A axes to determ ne the nodal inertias [err]
(pPh\_/Unlike the calculations for nodal _Igei@ however, nodal inertia 9)
cal culatjons require a conbination of ‘“ha Kith M of each attachnent anci t he
per pendi cul ar distance, r, of the atjachappd fHomthe A-A axis in the fhorm
[err]. After the resonant frequency, [err], for oscillations of the 20 flow
condui ts 12 aSalvitg ¢duetions (8) anddiP) for theamedalimeytiag tird the fellowing isabtpineie r esonant
frequency, [err], for oscillations of the flow conduits 12 about the A-A
axes W tTl attachments are determ _rjl_?‘g,___ t he'f ol | owi ng rel ationships can ¢
used: [err] 25 [err] ' o (10) Sol ving equati ons
(9) and (10) for the nodal inertias [errgp)-tthe follow ng is obtained: 30
[err] i (11) 35 Now using the

o
above pr¥ceduggs for P Rr o ' n | RaldaYor the
masses for cBhéfﬁﬁé’gﬁ?hga :’gl;Eﬁ%&%@g&iﬁ{%%&ﬁ%}gﬁ%a&gE,?&éﬁ&'ﬁ;& oeﬁdu&dﬂ‘:z

posi tions @il of the netkdsary lanaattesistizsoffthebwarondlits 123withZheirlattachinedtiare kmwas!6the yatio of
char act er’i gesopancefrequbrsies bpmt therchdiand BB, axpsivill betiesensitiye tofluididensity chapges RAHHRN

1 f the reil® ot betisighde: frequenci es about the A-A and B-B, axes will be
insensitive to fluid density changes gogpti oy 40 (5) nust be satisfied,
i.e.: [err] (5) The positions for mouniing-=seasors 16. and driver 14 (5)
conponents on the flow conduits 12 andilphe malsses of the conponents are
varlied ufil equation (5) is satisfied.. Flow.neters 10 qf .the . in
roire 1oyt b B Cra D L4 It
made. One | OCHdvPieterd 10 @F the fpe SREWHAR Bighe 10Havd thfbe ddchtions fot dach AIB@ comddit 12 where

| ocat i ons astehinerts briéenadél One Cotftivn édfosthe torblveersef Siter dsivdrai4, dntl tweslocatignsi aretdr thaat
the driver dompopenterithesensbrs 16isismeauitedshatthedriyer 1 ogmpenepts be mewteﬁmmﬁi gg:;

is dgi i ises fi eqyi : to, dri i Pt-s:\al(
e e

condui t s 12¢naRAsthmemtef fe driveX &6 ohdnfs té the 666 cdndGits 12 Taugihé britital idachhentsae the
mount i Ngs4 heenslsri 16 eomichents Joese iserisbry16 compdnents\mpst hr positiondgcessantiglly pdjacentjtg the flow

essent i al | yconduitss et the widest separation de sanesihe gyeximum signply apd tp have fhe, BoR. Hinghe
f1 ow condui fr flv%n {){l to pipi @:I oug harmonic m e r1
conponent S-E. @E%L‘%ﬁ%%i’l&%&%%ﬁﬁ%?ﬁ@ %%‘fﬁﬁ%m@gw# Wahgsensor

adj acent g 016 benpohéntimasses and mounting locations on flow conduits 12 where equation (5) is satisfied can be
determined using the procedure disclosed above. . .

Using the procedure described above a pair of flow conduits 12 with d.nver 14 and sensors 16
components attached to the flow conduits 12 were designed and tested to v_erlfy tha_t the combmatlor.:s
provided a ratio of resonance frequencies about the A—A and B—B axes \_Nl'!lch was mdpen_dent of fluid

65 density changes. The flow conduits 12 were made from seamless 316L stainiess steel tubing, 18, (see -
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conduits 12 at the widest separation to sense the maxi numsignals and to
have the shortest ‘nounting distance fromthe flow conduits 12 so as to

m nim ze extraneous harnonic notions of nounted sensor 16 conponents.
Therefore, the preferable positionEPo® 28&6%@Bénents for the driver 14 and
t he sensor srigiedd) phiimdricavsdeiRtydon Testing Materigls (ABTR) NS.2A-63RCrht ABingd Ak A5 A Giksiden
of the uni qdiemetendsiinad ¢cedtimeérs dnd a/wall thidknasshf 9.0TIentinGelers, h6id warhpot=RIHs toBays ¢®
and nount i ngimeptiersiseirout kalpw indeblebndui ts 12 where equation (5) is satisfied
can be deternmined using the procedure digclpsed above. Using the procedure
descri bed above a pair of fl.ow condw(s§e ,é/\g,,th driver 14 and sensors 16
conponents attached to the flow conduits 12 were designed and tested to
verify that the conbi naParemetepr ovi ded a r at i Rimeidsiangicentiseters) f r equenci es
about the A-A and B-B .aXes wniThm was 1 ndpendent or_i1ard 65 density
changes. The flow conduitd 12 were made from sean®® 316L stainl ess steel
tubing, 18, (see 6 EP @ 286 670 Bl Figures 3) pgggoAnerican Society for

Testing Materials (ASTM . A-632. The tubing 18 had an outside di aneter
of 1.110 centineters and awwall thickness of 0.072.30nti neters, and was
bent so & to have the TWMENSIONS S&L_oUl Delow in lapble 1. 5 |

TABLE | (see Eislnlrjnrreer 1:’ )nd Fs)g‘nrsorg? é haw ng components of equal mass and wntﬂﬁre?ublngﬁs the procedure of

(centi met ergy tion was used to calculate the locatiofs, 20, for mountmg the components of sensors 16 (see
19. 050 R Figure 3) and the location, 22, for mounting the comp&‘ha délrer 14 to provide an arrangement which

20. 320 1& PRws adrégssemtiallycopstaht Sativsofr ®schénck frequey cm) aipoh thet A—Afand RoeB amsbataﬂd

}chgEJ/ E)E:t ;[ g?ﬁ gg?bﬁ ﬂ"gge'% % ?rﬂﬁﬂgﬂ'eo*;’%!é:“!é P@%;F?ﬁ?ﬁ?ggsw awgés %“%L swjpﬁ?éj ure 3)

and the Iocatl on, for mounting the agasgEinents of driver 14 to provide
an arrangenent whi ch 20 has an essent i (gsbd Rigurdist ant rat i o of resonance .
frequenci es about the A-A and B-B axes that i inde g f fluid density
changes. The di nensi ons f8P™Re cal cul at ed Io@'g‘f?sb%gce 'é"reee he conponents
of drivers 14 and sensors 1 are nounted with respggssgot o the tubing 18 is

set outbglow in Table Il. TABLE Il 25
(see Figure 3) Paraneter d D nensi @¥8 (centineters) D
15.240 30 d 0.871 F

0.871 35 Using the arranoerr'r:ants set out_in Tabhle IM|| with driver
14 and sgnsor 16 conponents having 325 grain masses the opertional
paraneters set Usﬁngtthe ahrafigeioients kdt but\iveTablettaidd'ablall uuh driver 14 apstee nwemcamp emea

di 325f in 1saq; th opetignal p Hetéquf Tab ri enta|y
as indicate 979 em | ﬂ'éﬂ}}'tﬂ'bg@ 'Eﬂéﬂﬁ ‘tl??r rhaving 9sp8?#:/ ﬁwygde grgmt} F: ving a

gravity of spec ! wgﬁ _
Resonancg, REBWY L& bde of : Frequency Frequency
45 Gscil lation TABLE Il I\/Easured Cal cul at ed
(Hertz) Fluid (Hertz) (Hertz) errll air
94. 475 89.546 50 RESONINER 1] eoorancy & 1
223.800 224. 639 J8pe9" wat er  oasarey 84calSney 83.360 [err]
wat er 199: 800 ~ (Hertzy 208. 28&455 [erru]aerizs for qeet)l | ati ons about the
B-B axis and [err] i s—for—oseiattorfs—about—tieA A axis. For the results
set out in Table 111 thewdollow ngiratio of 9448 onanc M quenci es are
obtained, 60 65 7 @ 7 air 223.500 224.639
95.',‘ water 84.500 83.360
e, water 199.800 208.233

55 .

w, is for oscillations about the B—B axis and w, is for oscillations about the A—A axis..
For the results set out in Table 1il the following ratio of resonance frequencnes are obtained.

60

65




EP 0°286 670 B1 TABLE |V Fluid Measur ed

Caljrcul ated 5 coalr ' _ 0. 423

0.399 water 0.423 0. 400 These results
show that for the experinentally FP29R861670sBlance frequencies there is no
di fference 10 between the resonance fmagueapcy ratios for air and water.
Wiile for the cal cul ated resonance frequencies there is a 0.25 percent
difference in-the rati 49 This differ Mfdrads negl i bl @ldulstedct ual neters as
is denonstrated by thegpeasured resultggghso set out inyJable I'V. Qther
enbodi ments of the invention will be apparent to those of skill in the art
from consi deration of whtes specificati @#2dr pract I ce ofo.adoi s i nvention. The
specification is interdgd—as exenprary onfy wtirtfretToue 15 scope of the

i nvention belThgfelrMitmo\emabfyr thia expbiirhéroally M@astirei réddnarick féqiiBncles thard TE hd\diflerbrize
desi gni r’l‘b ange frequgngy fatios fﬁé?@ﬂ@# wmnw ileffprabe cateridted resondnchfrequencies

cesent a1 SOOI e S OB Y T e

of said fl owosRekbd (ﬁmd’fté QR i \Qn{i}ﬁ.%h p%a:'éﬁﬁ@%gﬁéf)ékm MARPSr Bl Eonsieration of
det er mi natthisspesificatioh pr wractices gricintenfisreTjeapeificitidh isSmeriied bane@ Bt bhiy with téitig

no at t athnispReSt thajpyertianheing,indicated by thevfellowing\eisireda t he | ow conduit is driven
to oscill agigmsP) determ nation of a second resonant frequency for said flow
conduit, with all attachments to said 25 flow conduit required for

oper ati on of 1sairdethddofar edighing Gdiolid mbdscfloaxiate metk@thavieg filow whndiits S\ith cbsdehtbally
condui t 29 s";ufff'%‘t Hmtkcwaws @12p¢ gt & horeggeniesus meteriali pash obsaid fiew penduits Frives tof excillatg d
f gy condut 55 Ao 3t QP fesd AR ALl del e bR GO RS B e
frédlienci esisg 2h ¥R 2o u,t g’e o erm na I on

third resonam détérﬁ'ﬁruﬂmyf a‘atso«ﬂaesdnédt wq;emdw daid fha:womnn@nmlt arbHkdmitsto said

about t#se OV eepiiujt rpra,qlra# fog epemomm seld flowimtefr, abwt o relativestociehich said Belv ggnduit is

v S lat
]‘CF{):NOLL)?] dr/‘ée{:frii n gfr gal nic:bs s:énjall 9 dﬁﬁs&( assoan nétlo}c\ rc: léedgt% dn PeJ fi r§t ang
operation of @m:dnﬁdaﬂw dTETttﬁtH,resa uﬁedub&ywﬁhasd [ @humehatvmgvlehﬁéah@atwl abdudite
condui t39i sawerblatw'ttedlhby sqBd flovotanguif is defiested by Coriliefordestat i on of the nodal
inertia for shiserinatprealnpyrte regenagt fraguency tshsa&ﬂowrfen it hw nts t9 said flow s
fourth resg gﬁléﬁ}‘gg Esiopecgsgmhﬁcfa'gf lop| Mmeter dhopt e ags r “"Hma‘ﬁ ssondyits )
changi ng t he fi@esrRmation maadaan&.pior BRI Bbha@i asSePruRktiah bﬁﬁbaa&hﬁneheh.maand
fl ow cOﬁduiotmiscesédaatfretqhe\creabndmfm‘fe ibdmiasoDskid attaetssentspanndal i nertia equal s
t he rﬁt i 0 OLo t@%nm@e mfﬂsssam '%ﬁeqs.'e nfrmnng?aaﬂg galﬁ@tggm%sm ﬂgﬂaqoadu-t S0 that the
at t achment
t he fourt hfréq%g E Eal ém;avm% t e ra ecsgtlzqog% res[onanh geque?fgﬁg ?;Fr{g}igrﬁ
accordiag to ch memo& a&dﬂ&f@ltﬂclam mmairaamﬁérﬁnmecddwedmelnveanmam&nfgaand flow
forcing sa¢ogddit towsql@qundtsemsgr mswﬁdraerslrmrddﬂmm saifeflomscondyit. sensi ng

defl ectiong of~ 28 9 th yein g riglizmase By HF"ri‘@F‘Q’Gai“l"éF‘rﬁ’l'fi?aWﬁ‘é?%‘?’
Ll Pl

sai & Cori of'i g | s s il AP ol B Bl Hohlis Wi (3o 9C
of ‘b’reaiseruﬁlia&ﬁly Qlﬂék wallg ridde 8b9HBm$deH6bu5 ihteridt, eddh 68 5?:08 \f Qéncid ﬁgzr@@h E(Qos?:llllate
Coriolis nmswahﬂlsowmmtsegnet ers having flow conduits with essentially - 45

uni formy Retmmayomfeé"%feswndrﬁs 13 US"’"WF%“ haxingjo gfachmpnis. pPyhthe

condui t's dﬁ ﬂfg‘j ttlé\ l@g‘ t:r ﬂI fto %Io?rdg%iiﬁ S{ gn ngcona)lt @ﬁﬁ gl'i magf’%én(?ﬁo%glda
firSt 18SOMAondbiE I Yor bbdratiolo rﬁé;g ,m ?éré?é]w@ﬁ: viHidn6i8 BW knduit is
about the arides td écllbteve to which the fI ow conqw t is driven to oscillate;

b) det er m natc) deterpfinagiors etcthe choda uass for 54'1’ § etms!ylt pp? fugetiog of thedetegmided first %dt h

al | att achfRspRoresad 1gu30es erati of fileow
o Sk VA SR ‘:&S.‘?“m"'e e T b b

S
osci | | ate; C )e) BRérinBtiorRdfla@durtBiresbhd arlcy FoRBdd fioV coditthwitt andhtsto sail flow
functi on oéontbieregiaitedrfon opechtibn pSiau'a‘rudl 'Deter Albut ﬁs@mamlatifvc sqwe'#csa@c!sfltatn(;br\dﬁlt tshe
i nertias ofeflegpdibyEariginteras:s det er at i o 53‘ ? "
reauency Lory S W*czbs;@mf LY ir ?ﬂ%}iﬁsﬂﬂ%‘” ShbE P lregatane
relati V@ to Vg) hélnfl H(Hs of Mo 3 big b(mg;@é'fogélh floil 8Un@EiBso thak the
det er m nat raa8 of)li\e a‘o QWaEhtorneﬁelnmﬁa dquals|the Ratip of Mk nass o sfid evichoeriitiotthe indrtidlof
all attac hg@dﬂasachmemrzg tuerémgv?vmonhmmlo roé thei #ewdffew"@pé'fea@qnehwoﬂ\e Jeurth fesamant
met er, abolifdUeRRy e§43 &0 § eqngipfty o t i S
Cori ol i% for ce8:method@asek ?ﬂtﬁﬁ't"i"bgwg?re'?ﬁ 'éaadag'"?e"%é%cg"df o'r'ves"?fa sgf (S’V\?"@osa% ﬂ%%'
as a function of the determned third and 60 fourth resonant frequencies
and of the masses of said attachnents; ahd g) changing the masses and
| ocations of nmounting of said attachments to said flow conduit so that the
ratio of the nodal mass to nodal inertia equals the ratio of the mass of
said attachnments to the inertia of said.attachments, thereby having the
ratio of the second resonant frequency to the fourth resonant




frequency équal to a constant. 65 5. ‘A method accor di ng to claim4

wherein said attachments include drive nmeans for forcing said flow 8 EP
0286670 Bl TABLE IV Fluid Measur ed Cal cul ated 5
air *0.423 EP 0286 670 B1. 399 wat er

0.423 . 0.400 These rempieé v show that for the

experinental |y neasured resonance frequencies there is no difference 10
bet ween the resonance fP¥fuency rati odMeegedhi r .and wedleyatedwhi | e for the
cal cul ated resonance frgguencies there ja.a 0.25 percenp,gifference in the
ratios. This difference is neglible in actfual neters as 1.s denonstrated by
the nmeasured results alwglerset out in Tadnhas | V. O her enteadi nents of the

invention w |l be apparem—to those-of—skrtt—Tmtie—art—fTom consi deration
of this speci fl'hesat'esalts sbow {hatfarithesxpaimentailysmeasiredliesdhiainee Frbquienqias thietd i€ Ad diffterice
i nt ended ’%15"9@9(?9 "Qm? eqrmch ratipefor ginand Weter. Whilpfor e caidylated mesenanceineqbeicieg)
| ndi cat ed by ra e?a? urea& re‘m?tl: atlsos ﬂﬁ% T}' E ﬁ(ﬁjn?%P'e d%§F‘§ﬂ| rngers o
Coriolis mass bt G i b5 n OO Liplrn

uni formy tﬂhis@#eciﬁ&tl So th&l Gﬂﬁ@ﬁj&&f datdnas |h@hdedﬁ mplaryoaky W fh@W

condui t s 7&ir corerefthe inveptidn being indisatedhbythé fojlowsiogiglaimsi Ng: a) deternmination of a
first resongpi.sfredquency for said flow conduit, having no attachnents,
about the axie relative to which the flow conduit is driven to oscill at e;

b) det erm nat i10A mdthdil BE GERMInG TIAGIS Thasé NEW WU&E eétetsORaving ifidwl dodduits euittl Losdentialty t h
all attaeh mmfpgnlv @leafvaus fgde 6fl a)mnmemuus mate'qaulea@obffsad flqpeoratlm#'ve'i tosescijate

flow neter "&Rﬁ rel ati ve sl }é\‘/’ ondg ] sntdgbo\égthe
osgi )| ate; m%gﬁ ﬁ'sygom a:a&‘ﬁ' %ﬂ ?"6?°"g‘5ﬁ ving 53 Aeshraen's .
function of amnn@r dn8 tres for ea&w&on&a.e%eacmshmek tefsa.a he

masses 0#s Sﬁnvdcmﬂdlaed[umtosweth)lordﬁfsﬂd mmabmuosboofthemdshelatue toaghichaait fléw egpdeitie y

e Iat
for said fI@f\'N tsmfelqe haV| n no attachnents, about ﬂfna?oeégtheégémmmec“am ang

to which saj % id
det er mi nat i oeq° Phietér :1%" ﬁ% i %FE Esg‘gl il %ﬁ'ﬁ%’aw i HoGRAMbits, abiuk fhe

all att aad‘m'B(Erﬁlaﬁ\Q 16 @hidh Ed-mmm .§ demeqw tfyalinélmrforea@er ation of said flow
met er, about tehdetersingtionadf a fourtieresanantifrequencydforgaifl flowmcondyitiwith aliatacimpnta torsaig ﬂb\iy
Cor i ol i s f of3eeut relyired dereapaiation of 6F1 Spw Mister. ABEHA e Fisrpiptye F WIS sl Javpgneat =

Coriol
conduit as a FH&@Sr éttﬁf f’ﬁ%&atlﬂ fQ |dtfm~rognd%RQS g’ﬁlnafoﬂl&f Ihg d&m'?ﬁlrd and
frequencueSfoamdreeénahhﬁqumaéana%fm ifertiadlofbidattitAmedts; ;,andnd g) changi ng the
masses and | ocathiaogiag thé masesknd lngatiohs of aodnting bteahimpahmentotosaid How ¢mmmnmmp
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