; <=e3e+34w+0t t yt.wivvevTaw $ A VOLUMETRI C FLUI D METER The i nvention
relates to a volurmeric fluid neter adapted to nmeasure the flowate of a
fluid flo m\“\‘ \*) the invention relates nore particularly to the
t echni cal ﬂkﬂ“& | lating piston voluneric fluid neters the
technol ogy '0f whiveh is well known to the person skilled in the art As
shown in the figure 1 expl oded perspective view, a prior art neter of the

above kind includes a nmeasuring box In this type of nmeter, the , neasuring
box is the key conponents on which the &accuracy of the flowate

neasurenent he accuracy of the flowate chanber 30 which has a
botoon11 2,and a |id 3.The bottom1 and the |lid 3
respectiv |ses a | over cylinder 4 and an upper cylinder 5,of the

sane dlaneter‘ %h is | ess thafPHRBTREC (HAIHMBAER The two cylinder 4,5
are centered on the axis of the chanber The | ower cyllnder 4 and an upper

cylinder 5,of the sane which.is nested a rol dthe lid
have an inlet apngﬁrénypgﬁaoﬁn 5§t o éﬁ%r?uﬂgﬁé gflgnﬁﬁ91%£ ??U?d into
t he chanber addptedcust inmaeofref |ulial flowrate of a fluid flowing in a

5 pipe.

The invenkion relates wmore particularly to the
cechnical field of oscillating piston volumetric £luid
meters, the technology of which is well known to& the
person skilled in the art.

1.0 As eshown in the figure 1 exploded perspective view,
a prior art meter of the above kind includes a measuring
box.

In this type of meter, the measuring box is the key
component on which the accuracy of the £flowrate

15 measurement depends. The measuring box ia a cylindrical
chamber 30 which has a bottom 1, a lateral wall 2, and a
1lid 3. The bottom 1 and the 1lid 3 respectively comprise a
lower cylinder 4 and an upper cylinder 5, of the same
diameter, which iz less than that of the chamber. The two

20 eylinders 4, 5 are centered on the axis of the chamber.
The lower cylinder has at its center a metal rod 28 over
which is nested a roller 6. The bottom and the 1lid have
an inlet aperture 7 and an output aperture 8 for entry of
fluid into the chamber and evacuation of £luid Erom the

25 chambexr, respectively. The chamber 30 also includes a
fixed rectangular partition 9 batween the inlet orifice 7
and the output orifice 8. The partition extends radially
between the lateral wall 2 and the lower and upper
cylinders 4, 5 and axially between the bottom 1 and the

30 lid 2. The bottom, the lataral wall, the 1lid and «the
lower and upper cylinders incorporate a groove 10 in
which kthe partition is engaged. A cylindrical piston 11
whose diameter iJs less than that of the chamber but
greatexr than the diameters of the lower and upper

35 c¢ylinders is positioned eccentrically within the chamber.



chanber, respectively. The chanber 30 also includes a fixed rectangul ar
partition 9 between the inlet orifice 7 and the output orifice 8. The
partition extends radially between the lateral wall 2 and the |ower and
upper cylinders 4,5 and axially between the bottom1l and the I|id 3 The
bottomthe lateral wall the lid and the |ower and upper cylinders

I ncorporate a groove 10 in which the partition is engaged A cylinderi cal
pi ston 11 whose dianeter is |ess than that of the chanber but greater
than the dianmeter of the | ower and upperzcylinder is positioned
eccentrically within the chanber 2 The piston 11 has at
md,-lleiglzt a plane wa.l.1 12 perroxa, 9~ed w i ~h hol es and. suppox'ting
a.t its center two nipp~.es 7_3, one directed t:owa.r_d Lhe bottoma.nd the
ot hex toward Mee |pigtchn Thel wakds f urt hexidnod wgles aa peplashapedll 12

perforated with holes and supporting at ite center two
nippleg 13, one directed toward the bottom and the other
toward the 1lid. The wall furthex includes a pear-shaped

5 opening 14 oriented radially and positioned
eccentrically. The pear-shaped opening opens onto a slot
15 running the full height of the piston.

The meter incoxporating the above kind of measuring

box operates in accordance with the principle of
10 admitting into the chamber 20 wvia the inlet orxifice 7 a
given volume of fluid which, by communicating its energy
to the piston, causes the latter to move in rotation, and
evacuating the given wolume of fluid wvia the outlet
orifice 8. Accordingly, each revolution of the piston 11
15 corresponds to the passage of a given volume of fluid.
The general movement of the piston 1is an oscillatory
movement with the axis of the piston describing a circle
around the axis of the chamber 30 and the slot 15 in the
piston 8liding along the partition 5. The piston is
20 guided kinematically in the chambher 30 by virtus of the
engagement of the partition 9 in the vertical slot 15 and
in the pearx-shaped opening 14 and the engagement of the
nipple 13 hetween the xoller 6 and the lower cylinder 4.
Although it is poeitioned between the lower c¢ylinder 4
25 and the upper cylinder 5, the plane wall of the piston
remains free to move in a plans=.

The invention therefore relates to an oscillating
piston volumerxic fluid meter comprising a cylindrical
chamber ijincluding a latexal wall, a bottom and a lid, and

30 a c¢ylindrical piston disposed eccentrically and guided
kinematically in the chamber, the wpiston effecting an
oscillatory movement in the c¢hamber caused by the
displacemant of a wvolume of fluid and having faces
sliding on fixed parts of the chamber.

35 A particular problem associated with this type of



5 opening 14 oriented ,radially and posilLioz~, ed eccentricalJ.y. The
pear - shaped openi ng opens auto a, slot 15 running the QD11 height o:F. the
pWor~. The neter. incorporata.ng the al JOVe ki nd o~ neasuring box operates
in accordance with rwhe p:rincipl.e of :t0 admtting into the chanber 30
via the inlet ori:Cce 7 a ga,ven vo~.une of. flu.zd wha.ch) by

communa, cating i Cs energy to the piston, causes the latte: to nxove a.n,
rotata.on, and eva,cuatiz~, g the given. ro7.u~ne of t1W.d via the outl et
orifice 8 Accordingly, each re~rolut,ion of the piston 11 15 corresponds
to the passage of a g~.ve~n vol.uno of fluid. The genexal novenent of the
pi.s.l~an zs an oscillatory novenent with tile axa.s of the piston
describing a circle around the axis of the chanber 30 and the s7,0t 15 in
th, e piston sletedi Nngi&l origst heppart | HadmSQorThewlpest oretiesi2g guwatded

o remtzoal it Radek 09GN 28, pas0ibyc i XLUR 0L L161f0038°0BRA . ofnibe

partita.on 9 @ 5 anal e peax- shaped openi ng
19: and the dAgdwamss the IRarape astwmn V\Hé’?l YHE RUD| FAPORERES nd ¢ ;
he | ower ~~ybﬂﬁxﬁe4ch@mbpfh@ughddcﬂ ShpbShk. nerongda 1ibebdeemrichecdvwex
cyl.a.n,der 4 nd_t p . d a 1

pi 9l :ori ferralormgqﬁ%ggytg’iﬁﬁg RSver‘%me OE %e ﬁlgp?§~%e%§|% %hg%%%ore
relates to am oskanilfiseingasiustdeny oin u%‘f%ﬂ?ﬂlfca}l UPRF FRIEMGICR ofPRE. sa. ng
a, cylind,.rigaé., Q‘Hhémé@lfebaCbEdltﬂgga Boatar pattivebt, 18 pattosubala |id,
a,nd 30 a cyllndra cal ton di_ sposed C nemat
ically in thé Eﬁ‘fdlnﬁér 6' S?B 3% t?xg ?Q;cég BQLLYtéqub%ggrg Jrf’rlor%/er‘rent
in the chanbémlegusext Bice héné i a@éﬁﬂaﬁt: cwface. rbﬂ:uﬁe@em"fl‘éﬂi‘%ﬁ and
hava. ng iftace&ealknbedsa B%z108cs fﬁ%ﬁﬂ nllﬁ:dhﬂls'xg)f ttqlaanatnagper fro@5 wany
parta. cul ar em associ at e t his p st s
poor beha-. %ag% fen Trerderd adjq" regﬁsp%)gr{t S‘ﬁ@ D %c?ge aFelc é

such, as gral"méa(rfgeslénd Theyises behhﬁse W3teE cl Baxan C@éltéllﬁetm%‘éhl‘il | e
vari ous corrp%%tls_lag tmrphl,@ﬂbﬁ)@ abﬁ SsUCheEwk?@,ikalﬁer@)rg{a’ﬁtﬁo@h fwisland can
5 conpl eted. nmovenent Ston r 4 east cause a

0
sigt~i ~Ei caxf‘ommgaﬁ(?flilgcn' Ph [PT%P% calo‘:Je eaft>m(§1xrrance over time. The
ef fect olS5these soPpdumeatt eWQ:ﬂl’e/s;’qﬁsﬁlpaFﬂ?ﬁcéaPaﬁJ § [elustign, Be thHee
Cor][ler SFof 1t hechaxed paﬁ{dl tborltkbﬁt V\Eﬁ& tci&d::rﬂl):%fjs oxi ,ﬁrcﬁhﬁtei'&ﬁd: et J. et
orifa.c ~t__present a.s veakne-—~g. e t
techno: | . ogy CTO%&WMH r‘?arskéat sn eogxa%rln )ég ® g’?eeazfsd&nﬁhcq% e J\'/\r/?at er
a_s "ch, axgedhe, I&‘lkéwp-tﬁ, efe c‘\'/\/atf'grf'ffﬁ’ay R?é-”r*rtlélr?n sBetwegnpaddi cirsemhen.
wor ka, ng on amghwar Kahd~. ag0NBaELEON B&ifhbefontha SSgHdbVe § @fiaibimg enance
operatio 3. 15 boc%rrent V‘Q93 $§§1 ggs,g“:?gé a; 50l U s ogﬁJf&) the praglpl em

and to thzs éng describeS a Vo er conprising groove on wal |
of a measur. enrlgf“-”@ﬁé}ﬁﬁ‘éroﬁ RheheuyEarhi of BPE, O‘ét?‘%t ‘P%ﬂf}ﬁ‘“rtﬁl"ml‘iﬁa
bet ween az~ Itlhezeércﬁlivé Eea@sar imthiaz' grodira, etreOEn‘EEr @e:,cmvlﬂzaagliaﬁve:vf
enzbl a. ng 206’?* AquatLL g?_.n%pﬁg {ﬁp ou%lmxtdmyc%%r' B N8 Tihddh Vaha an

enl argerrent ace o e outlet ori whi ch t he groove
| eads . ' >: ' fihes igedgoedprBatr afit *f ActtiMAZRY 0% %ﬁﬁ‘lbf*rﬂ es betweAn th,p
out azde dzR nct e. r Holvetre, piistksontregricerdre st imei dgirdem. ameterccofcdftmain

meaeuxi . ng ctqur@‘?qcuﬁ{pels—lowﬁv%ﬁvatl tlh,r..S 4&1% B 1301l 0N ULiSa béc&ne_r
certain d, iea a.n tha olngh artlcle§ %_g‘rét ao becorre

i mobi |i zed BaFRbéH1ERE ?W@F?ortb(ﬁ a’n‘%’f"errl%? "BF Y off HEB%r i or
di aneter of thel | aer andexppea: dphegendr afs dfhet hélaenbemd 30ipkR®e

present invenfjqmal. PrRr OV A6, Az~ osca. |l lati.ng piston vol, urretra C
fluid. meter%\&n %ﬁl grgzsgn ts tﬁl %‘?mabll ~.zation. of solid parta cl.

bet ween. 3Phe i nter TBE di BRBFERE of YHETH Yon, 2R t hECcxtRXOT W an ©
d. ~, ar net ez~ c@di.1 lhhénbowa s tanndo lugeen i cc ¥l ugd 3z meters vafidrhepwheriter and
al so 35 evacyales saldd DAL 6 54118 L eeRflagt NG RLCN e

i nven. ni on proposes an osclllati zxg piston vélumet.r io f |, uid neter
conp. ra. si . ng & eEy Pz SdAPgEeE1°feh BrPh@tEﬂaﬁB‘ért‘i‘nc‘Fﬁﬁ? Pt d’ef:mreteﬁ"hra I

wall. 5 - a lat thome artkerd drd,uppear |oeimdsrs rdertlendlambeppemd yd sand~r

h, ava. ngzghe AR AEATELER4) p YL £ ed S 1 €SS thaxl the dianmeter of said
chanbe



- anind.et ori.f_ice and an outlet orifice for 10 respectively ad:nitt:ing
fluid'to a,xid evacuating f7.uid fa:omsaid cha.nber _, - a cyl.~.ndrica

pi ston. disposed eccPntrica~.|.y-and guided kin.enmaLica7.ly in said chanber
and effecting an. oscillatory novenent in said ch,anbor as a xesu7.t of the
15 di spl acenent o.f_ a volutn,e of flu.a.d, and - a fixed pa rta.tion
between said i,n:Let oxa.f.'ice axed eazd out7,el~ orifice) lya.ng
radiall.y between saa.d lateral _~,rall an.cl said | ower and u.ppPr
cylinders, and 7.ying axially betureen said bottomand said |id, 2~ whj.rh
volumetric meter i.s chaxacterx2ed in t~n.at it incJ.udes a vertical

groove extending at J.ea,st pax'tl.y a~.ong 'salJ,d |ower. and upper cyl
indere a.n.d in communicat a.on with oriP. of Raid i.nJ.et and outl et

or.i_ice~, said. grocwehbei andy sicheatedesenti irhendicmi pyopefeSaianfi xed
partition. 23 E&%?a&‘:ﬁ &0 V%ﬁ%argvsaamgwwe ATRLieY Hé@y@mc%mbmb'nlq' zgta. on.
of so:l.id particles b ts~~I or aneter o~ the p:i.ston and

t he exterlorqwléﬁéféﬁaéfmﬁiiu1bﬂ%rc%ﬁmkftnﬁﬁﬁ %ﬂHWQkas of t he chanbe, r

the ga,::ticles entesi ngeéhelvestical groove. The neter al so evacuates 30

particles va_a one of b5~pgm gﬁféqfs 1n cornnmuni cata.on with, the groove.
y

Said grooge advantaqeou~ .y opens oﬁio an exa.largene.n.t of on,e of said
orifices. "td groévéowgraQVéhFégéoﬁ§¢yan~5ﬁ@%ﬁ EY1hpded hayin@sthe| - ed

pat t~.t i. Oraame dihr2ded: Ol QGvdle Asdvakst “Bgeoushy Basmates. difh L£58

| : hax~. or. ual. to 2 mm. Oher. features and advantag4~s of the
presen. >: ﬁtlgﬁ W .l1l becone a, ppa,r_ent in the course of the 5

-foJ. Iomnng desc r.-i pr: i iohed EOBALECEr nBodi . AR~~Publiet heoti i, tEPRZL )
which a. gqgi \é@ap@ét\ﬂ@m?f admltcing~Fladdt t¥eanddevAOuars fud rEiuid | Zgom
_exanple. Trz thg %aw ngs T igure :1 is an exploded perspective va.ew of
a prior art &€¢g (F°F REA; ng piston volunetric nmeter, T~'igure 2 is a view
in. vertical. sectron. avKaWmilcedg phetemndispasesd gqpite 1gagfva and

vol ulmst ric ”%@Q.Be@ccl@h@étﬁlﬂ.iﬁhﬁlf}e llna\r/]sﬁlidl QlﬂgambEngdr&%] 3eitFeatAhan ahew of
a volunetric 5 accordin toLe nve n, Wt { on
oggﬁgla%ofaupgyg |89 gﬁﬁ Cr a qgsuh?'ﬁ%‘%ﬁ%

a.nd the lid lq an va BW scal’e of a portion
su xr ouz18i nglitspd acpmred @4, PIVOb‘Xm‘a B! et A @”f?et ex accordl ng to the

. nyrent ~. On 20 ztearafqgt@avr,batr@:mba eaween. &fidunt X rifice and

id eriti"f- b ref erence I8 1 th, ~ r
V\/m ch they a é‘%r CX“Ii':ltl ere lce'aI ryézil(ﬂ/ %eene"c?éfscrltgipcfr} néacqocﬁnfe% % ocﬁfs

the pr |.or aall tand25s&Egu. tewsri R pluPer ewysfindeysy. umed ~ rlE(:l%ter
accorda. ng t%xtﬂ&mlynﬁ@ebae@nsafagbuset&nI§nda a4 iew1afd,t he same voltarnetric

R L e e
al oz~. e line Ara F ﬁ rea..ons , the pi st on
1~, and t he Ill’!lCl(‘slldE"SOE\sh‘(ﬁth‘ifaﬂ farﬁﬁffé ZE’é‘F“é“C?W%ntal“onéFPWorﬁ?’ftt‘eﬁd from

figure 3. Theluppeagy ilBgel andneepper 2yLindeyer hhdaingtmicﬁﬁon
tangeot . - al 470 Lhe JAxed; RAsXEEL! 0 BANGCXAMve] Uhided QR

cyl i nder ~. The section of ~1.et orifice
being situated :n rhe v1c1n1ty of :ald fJxed partition.

25 Thanks to the invention, the meter prevents
immobilization of golid particles between the interiox
diameter of the piston and the exterior diameter of the
lower and upper cylinders of the chamber, the paxticles
entering the wvertical groove. The meter also evacuates

30 particles via one of the orxifices in communication with
the groove.

Said groove advantageously opens onto an
enlargement of one of said orifices.
Said groove is advantageously rangential to said

35 fixed partition.



35 is enlarged 30 that fihe vertical gxoove 7.7 opens into the G
enl ardenent. The vertical. groove 17 therefore extends the entire | ength of
~..he nmoasuring ch.a.nber. Figure 4 i.s a plan va,ewto a larger. scale of
a portion 23 aurroun.dvng i~he fixed partition 9, showa.r~g how 5 the
vea:ta,cal. groove |7 O~ r_he neter according to the iz~vention works. A
~~chargcd~~ flu.~.d, contains soa.a,d particles 18 that take up a
pos:i.tion between the interior di.anete,r. 24 4f the piston and the
exte,r,ior. dianeter 25 of the lower 10 ¢£~rl,i.z~der A and the u, pper_
cylinder (not shown) of the rnea curing chanber . ThP groove a.7 is on both
tlI7.e low er cylinder 4 and the uppea: cylinder, and. enable ~ the
particles 18 to flow. The groove 17 opens onto a,n enlargenent 26 of _the
~.5 outlat ori,.f.gxee §r¥bir&ha@viRcad@ss PAMHdL| Lswilary | DMENO:- 149238 the
groove 17. TQ@ %gckiog o&. th.e enlargenment ?Gis eubstanti_ally identical,
to the secti 61F6 tﬁe,gP00ve 17, and thus small conpared to the section of
the output orificel8heirn federrest bod~, adAvenitegre woth rdta ol mygyse®0 of
four seE ot hle iim_\éazs'tzﬁhi ogon%i% 'EHct&rdgm E@gg,tr:gnt:nﬁn endedi _Ef%mrsje?ﬁct)f desgd i b_eda
n particular, _in e enbodi nen escribe rogove.is on, the eam- s:i.de
as the ou I,59918V?F?c§?°ﬁEfPF}?nc% o %Qﬁﬁéaék%ﬁﬂ95.é%% TV He Tane si de
as the inletwkschrifd cgivkhurnb. wapore) algvobwat toul dndg~aalinyiweig 1 be
provi ded on @aghpiside of the fixed, partita.on. 7 CL~A~:~IS 7.. ~, z~
oscillat~.n,g pistgn volupetric fluid nmeter. conpriGng a, c;rlin.dra,cal
meaauri.rg chamber 1*(%05 $¥RYHBHg: 5 -. a lateral wall (2), - a bottom
(a.) and a lid (3)s Figudeowtr icyl an~derplaBedandeaspeppive opllewndef (H}

having tge $age-dhapebess 1 WY Gl it 18535 Jdldhethe cdRepppt 0~r of said
chamber., 7.0 - an. :in7.et qrif_,ice (7) and,an_outlet ora.fice (e) fox

respectively admit?ifi§¥euifd 1o2ald ¥ ABUEEF R RV E™ Seltber, a
cya. a. zZdr i tak piistodA (2l §ighopo3edfeacentinmetaikl yesrd guidediing

| cinematical k.oy+hB $glgnehognber and effecting an 15 oa ci.| latory
novenent in said ch.a, nber as a. result of, t3~e da,sBY acenent of a vo7.une
of fluid, and - a.* TENEE par S t2. HHP9)VHE weén SaValPREEr 1o MEtEE (7)
a,t~ d sabd eutbetlingi ficcetlie) invieyicagn. reltdicealt ytbhet weatorsaanzd |tdteer al
wal I. (2) ang;gaagdgl ower and upper cyl finders 20 (9,, 5) , and lying
ax.ial,l_y between saa.d bottom ~E% and said lid (3) , which volunetric
metez~ |, s eharact® P& 4 ntBhdt 41 nét Tt EQ & VEHiGSal SRboveE(#r)

ext endi ng a, pokeaph sartbuypdlhogrelesiidetiowsltland apperlumeylrigdoeter(4, 5)

and in conniagggggggg wa. &k, ong Bfeisd.d inlet and outlet 25 ori.fi.ces (7,
8) ( said groove (7. being si.i~uatod .n tlae:ghﬁci.nigyi%kn@%%wga Fi . xcd

parta.ti (9) . Ites common to more than one ire ax
by the game reference number in all the figures in which
they appear.
Figure 1 has already been described in comnection
with the prior art.
25 Figure 3 1is a plan view of a volumetric meter

according to the invention. Figure 2 1s a view of Lhe
same volumetric meter according to the invention in
vertical section taken along the line AA in figure 3.
For reasons of clarity, the piston 11 and the lid 3
30 shown in figure 2 are intentionally omitted from
figqure 3.
The upper cylinder S incorporates a vertical groove
17 tangential fto the fixed partition 9 and extended on
the lower cylinder 4. The section of the outlet orifice 8
35 is enlarged so that the wvertical groove 17 opens into the



2. A ~,tolunetra.c neter according to claim1. chaxacteri.zed i.n thal,
said ve,ri~~.cal groove (I7) opens onto an en7.argem~~nt (2G of one of
said orzf _a.ces. 30 3. Avolunme |: ra.c mater. according to either clazm1l
or claa_m 2 charactera.zed in that said vexticai groove (17) is
tangenti.,a.l. 'to said, fixed pa~:ta,t:ion (9) . A volunmetric ner_e.r.
according Iwo any of cla.i,rns 1 to 3 charactcri.zed a.n that said
vertical. g::oove (17) I ~a~: 35 a width less 1= han or equal. ro 2 mm
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7 foép%g gg'%§%$§4a5¥#§iﬁ%(deggicaﬁ@#%(%hp aeggggn éfztﬁg%gréoéé(XVf
0
and thus small compared to the section of the output

orifice 8, in order not to interfere with metrology.
20 0f course, the invention 1is not limited to the
embodiment juat described.

In particular, in the embodiment described the
groove is on the same side as the ocutlet orifice, but it
could equally well be on the same side as the inlet

25 orifice.

Furthermore, a groove could equally well be

provided on each side of the fixed partition.
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- a lower cylinder (4) and an upper cylinder (5}
having the same diameter, which is less than the diameter
of said chamber,

10 - an inlet orifice (7) and an outlet orifice (8)
for respectively admitting fluid to and evacuating fluid
from said chambey,

~ a cylindrical pisgton (11) dieposed eccentrically
and guided kinematically in saild chamber and effecting an

15 oacillatory movement in saild chamber as a result of the
displacement of & volume of fluid, and

- a fixed partition {9) between said inlet orifice
(7) and said ocutlet orifice (8), lying xadially between
said lateral wall (2) and said lower and upper cylinders

20 (4, 5), and lying axially between said bottom (1) and
said 1id (3), which volumetric meter is charactexized in
that it includes a vertical groove (17) extending at
least partly along saild lower and uppex cylindera (4, 5)
and in communication with one of sgaid inlet and outlet

25 orifices (7, 8), sgaid groove (17) being sgituated in the
vicinity of =said Ffixed partition (9).

2. A wvolumetric meter according to claim 1
characterized in that sald verxtical groove (17) opens
cnto an enlargement (26) of one of said orifices.

3o 3. A volumetric meter according to either claim 1
or claim 2 characterized in that said vertical arocove
(17) is tangential to said fixed partition (9).

4. A volumetric meter according ko any of claims 1
to 3 characterized in that said wvertical gxocove (17) has

15 a width less than or equal to 2 mm.



