
;Z[e3e0D0A<RF6|T-0(  A VOLUMETRIC FLUID METER The invention relates to a
volumetric fluid meter  adapted to measure the flowrate of a fluid flowing
in a  pipe.  The invention relates more particularly to the  technical
field of oscillating piston volumetric fluid meters, the technology of
which is well known to the person skilled in the art.  As shown 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 measurement depends.
The measuring box is a cylindrical chamber 30 which has a bottom 1, a
lateral wall 2, and a lid 3. The bottom 1 and the lid 3 respectively
comprise a  lower cylinder 4 and an upper cylinder 5, of the same diameter,
which is less than that of the chamber. The two cylinders 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 lid have an
inlet aperture 7 and an output aperture 8 for entry of fluid into the
chamber and evacuation of fluid from the  chamber, respectively . The
chamber 30 also includes a  fixed rectangular partition 9 between the inlet
orifice 7 and the put 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  lower and upper cylinders incorporate a
groove 10 in which the partition is engaged. A cylindrical piston 11  whose
diameter is less than that of the chamber but greater than the diameters of
the lower and upper cylinders is positioned eccentrically within the
chamber.   



2 The piwton 1~_ ha.a at mid.-height a plane wal,1 a.2 perforatEd .with
holes aazd supporting ar_ its cen.te.r_ two nipples 13, one directed
towa.xd the bottom and. the other toward the 7.~.d. The wall furthex
includes a, pear-shaped. 5 opening a_4 oriented xadia7.ly and positioned
eccentxically. The peax-shaped. opening opens onto a slot J.S running the
ful_~, height o.f the pa.aton. The meter a.r~corporata.z~g the above lci.nd
of measuring box operates in accordance wa.th the principle of 1.0
admitting into th,e chamber. 30 via the inlet oxa~.ficc 7 a given volume of
fluid. which, by communicat:~n.g its energy to the piston, causes the
~,a.t_ter to move in rotation, and evacuating the given volume of fluid
va,a the outlet oxifice 8. Paccordingly, each revolut~.oz~ of the piston
1~. 15 corresponds to the passage ov a given volume of fluid. The general
movement o.C the piston is an osca.ll_atory movement with the axis of th.e
piston clescr.:~b~.r~g a circle around th.e axis of the chamber. 3(J a.r"~d
the slot ~.5 izi the piston sl,ida.ng along the partition 9. The piston. is
20 guided lcinema,ta.cal7_y in r_he cb,amber 30 by vixt~ae of the
enga,gernez~t of the paxta.tion 9 in the vexr_xcal slot 15 azld in the
pear-shaped opening ~.4 and the engagement of the nipple :L3 between the
rol.lex G and the 7.ower. cylinder 4. Although it a,s positioned between,
the lower r_yl.i,r~der 4 25 anal tlae upper cylindex 5, the plane wall of
the piston. remains free to move in a plane. The invention therefore
relates to an oscillating piston volumetric fluid mete.r_ comprising a
cylin.d.ri.cal chamber. a.ncludi.~zg a lar_era:L wa.l,l, a bottom and a.
l.a.d, and 30 a cylindrical piston da.sposed r~cceni:ricall.y and guided
kinemati.cal.l.y a.n the chamber, the piston r~ffectin.g an oscillatory
movement in, the chamber caused by the displacement of a volume of fluid
and having faces sliding on :fa.xed par a of the chamber. 35 A particu7.ar
prob7.em a6soci~al~ed with tri.s type o:f   3 meter is its poor behavior
when me~tera.ng watEr transporting solid particles such as graa.ns of sand.
This is because tb,e clearances between Lh,e various components of the
chamber are such that a mere grain of_ sand caz~ 5 completely bloclc
movement of the piston or at a.east cause a significant reduction in
metroJ,ogiCal performance over time. 'The effect of these soJ.a.d particles
is particularly harmful a,t the corners of the fixed partition between the
inlet orifice and the out7.et orifice. At present tl7,i.s ~.0 weakness
excludes th~_s metering technology from many markets in geog~:aphi,cal
areas i.n which the water ~.s "charged". Likewise, the water ma.y contain
solid particles when, working on a network in connection with
commissi_oni.ng ox maintenance operata.ons. 15 Document W093/22631.
desr_ribes a solution to i:he prob7.era, and to this end descr.:i,bes a
volumatr_ is m,etex comprising a. groove on a wall of a measura.n,g chamber
in the vicinity of a fired paxtita.on between an inlet orifice and an
outlet orifice, the groove enabling 2o evacuation of solid particles in
th.e fl.ua.d vi.a an ex~~.axgement of the surl:a.ce of the outlet orifice
to which the groove ),eads. This groove prevents a.ccu~nuZation of
particles between the outside diameter of the piston. and the a.z~s~.de
diameter of the measuring chamber. 25 However, using iii gives rise to
cexta.in problems in that the rate of evacuation of the solid pa.xtzcl.es
is not always suf Cicient in. the case of heavily "charged" wa,te~: .
I3ecau,se the particles must be evacuated v:ia this ema7_1 section groove,
the f:lowrate is sometimes ~.nsu~Gt'i.cien,t, 30 which. can lead to
reci~'culation of part7.cl.es ox immobilization of pa.rticla_s in the
groo~,e. Th,e present a.nvention aa_ma to provide an oscillating pisl.on
vo7.umetric fluid. meter offering an impzoved particle Evacuation
f_lowratc. ~S To th:~s end the present invention proposes an,   4
oscillatin.q p~.ston vo7_umctra.c fl~aa.d mer_er comprising a cylindrical
measur:i.ng chamber including: - a lateral. wall, - a bottom and a lid, 5 -
a lower cylinder an,d an upper cylinder ha,va_ng the same diameter, which
i.s Less than, the diameter of said chamber, an inlet or_iLice and a.n
outlet orifice :Fox respectively admitt~.z~g fluid to and evacuata_ng fluid
.from ~.0 said chamber, - a cy7.~,ndi: a.cal piston disposed eccentrical7.y
and guided kinematically a.n said chamber and effecting an oscillatory
movement in said, chamber as a result of the d~,9placement of a volume of
Eluid, and 15 - a fixed partit:lon between said in7.et orifice arid said
outlet orifice, lya.ng xadial7.y bctweer~ said lateral wall and sa:i.d
7.ower and upper cylinders, and 7,ying axial7.y between said bottom and
said lid, sa~.d lateral wall i.nc7.uding a vErtical cavity in 20 the
vicinity of sa~.d fixed partition, cvh,ich meter is characterized in that
sand cavity is separate ,f..rom said inlet and outlet orifices and passes
through said late.r_al wall. at least partly within the height of said
wall. 25 Than,lcs to the invEntion, particles are evacuated over at least a
port~.or~ of the height of the chamber, thereby l.ead~.ng to a flowrate
i:hat is ~.mproved compared to evacuation via only a small. section
en7.a.rgemen.t of_ the s~artace of th.e orifice. This cavity evacuates more
30 effectively particles situated between the outside diameter. of the
piston and the ~.n.s:icle diameter of tile measuring chamber. :r.r"t a
first embodiment, the cava.ty is on the same side of said fixed part~.ti.on
as the outle~n ori.f:~ce. 35 1:n a second embodiment, the cavity is on the
same 



S side of said, fixed paatityon as th.e inl.er_ orif a.ce . The cavity i~
advantageously a verta.cal slot paralle:L .to a vertical. edgy of said
fixed partition. Sa~.d slot a,s advantageou,:l.y tangential. to said 5
fixed partition. Sa,i,d slot advantageo~a.sly has a, width less than or
equal. to 3 mm . In a third ernbodimr_nt, said lateral, wall i.z~,cl,udes
two cavita.eg each on ea.tkaer side o.E said fixed partit:i.on. 7.0 Tn a
paa:ta_cularly advantageous embodiment, the volumetric meter a.ncl.udes a
vexta.cal groove extend~.ng a t least paxta.y along said lower a,n,d upper
cy:La.n.ders, in communicatj.ot~ w~.th one of said inlet and outXet
orifices, and 1n the vicina.ty of said fused parta.tion. 15 Thus the meter
avoa.ds immobiJ.:i,~a,ta~on of soJ.J.d, particles between the interior
di,a>;neter of the piston and the exterior dvameta:~ of the lower and
upper. cylinders of the chamber. Tt a:Lso enables evacuation of particles
via one of the ox~.fices. 20 Said ve.rt ica7. groove is advantageously
tangent:~.al. to said fixed part~J.ta.oza.. Sa.~.d vertical groove
advantageously has a width less than or equal, to 2 mm. other futures az~,d
advantages of tla,e pxegent 25 inventi,ozz will. become apparent a.n, t:~e
course of the following descxJ.pt9.on of one ombodimen.t of r_he invention,
which is given by way of i,l_luatratJ.ve and nonJ.im~.ting example. zz~ the
drawings 30  riguxe a. a~9 an exploded perspecta.ve va.ew of a pra.ox
a,.r_t oscillating piston volumeta:ic meter,  J;igure 2 is a va.ew in
vertical. section. tal~en along the line AA in figu,.re 3 0;~ a volumetric
meter, a.ccor_ding to fihe :L~vention, 35  L'igure 3 is a. plan view of a
vo7.umetric meter   6 accord~.n.g to the invent:~on w~.thout th,e piston
anal, the l~.dr  F~.gure 4 is a plan view to a largea~ scale of a first
poa"tion sua~roundira.g tha fixed wall of a volumetric 5 metEr according to
the invention, and  Figure 5 a_a a. plaax view r_o a larger sCal.e of a
srcon.d portion Nu,ra.^ounding the fixed wall of a vo7.umetr_a.c meter
accoxd:,ng to the inv~nti.or~. Items common to more tf,aal one figure are
ident~.fa,ed 7.o by the carne reference number i.n a,1.7. the figures in
which they appear. Figwre 1 has already been, described :i.r~ connection
with the prior art. ~'~.gure 3 is a plan view of a vo:Lumetric meter ~.S
according to th,e a.rwention. Figua:e 2 is a view of the same volumetric
meter. according to the a.nvention in verta.caJ, sectzon tzken along the
J.a.z~e 711 in figure 3. For reasons of clax:~ty, the piston J.1. a,nd the
lid 3 shown in figure ? axe intenr_ionally oma.tted from 20 figure 3. Tkae
lateral wall 2 of th.e measuring chamber includes a verta,cal slot 16
through the 7.ateral wall 2. The vertical slot 16 is rangerata~a7. to the
fixod partition 9 between the inlet orifice (not shown.) an,d. r_he outlet
25 orifice 8, and is on. tka,e same side of the f~.xed pa..rta.tion as the
outlet orifico 8, 3s sh,owrz in, figure 3. The width o the slot 7.G i_s
7.eas than or equal to 3 mm a,nd its height is approxima~=ely equ.a.7. to
t)~e height of the fixed pa.rtit~.on 9. 30 xhe upper cylinder 5
irico:rpo~:ates a vertical groove 17 tangential. to fine faxed partition 9
and exte,;aded on. tl'xe lowea- cylin,der_ ~ . The section of i~he oui:l.et
orif i.ce B is en,7.a.rged. so that the vertical groove l7 opens a.nto the
enlargement. The vertical. groove I'7 therefore ertends the 35 es~,ti,a:e
length, of the measuring chambea:.   Figuxe 4 is a plan vievf to a larger
scale of a part 19 suxxoundin.g the :f.a.xed waa_1 9 and shows how the
vex'tical ).ot 16 of a meter according to the ~.nvent~i,on work:, 5 nu.ring
each adma.seion of a given volume of :Glua.d through the inlet orifice, not
:how,,z, the axis 22 of the piston 11 describes a complete circu7_ar.
moverneni~, leading to an oscillatory movement of the pi,-^_toz~ 11 a.zrd
eva.cua.tion oF. the given volume of l::l.u~.d via th,e outlet 7.4 orifice
8. A "charged" fluid contains solid particles ~,F3 that take up a, position
between the exte.r:i.ox diameter 20 of the piston 1_1 a.n.d the inter~.or
diameter 27. of the measuring chamber. These pa.rticlea are e~racv.a,r_ed
via ah.e slot 16, and, thus over a height approximately ec,~ual to 15 the
height of the fixed pa'rtita.on. 9. Moreoter, the narx~ownesa of the slot
:~6 in conjunction with its proximity to the fixed partition 9 7_eade to
the fl,~id escaping vi.a th,e slot 16 without a.mpacting on the metrology
of the meter.. This is because the small. E,ridth 20 induces a low loss and
a.ts proxima.ty to the l:a.xed parta.t~.oz~. 9 means that the pa~:t:i.cl,es
7.8 are evacuated a.t a time when the greater portion of the g~.vexa.
voa.ume of fxuid has a7_ready beem. metered, in other caords just befcre
the end of a comp7_ete rotata.on, of tl~,e axis 22 of 25 the piston 11.
Fa_gu,re 5 is a plan va.ew to a, larger scale of a. second pori~i.on 23
surrounding the ~Ci.xed pa.rtit:ion show~.z~g how the vertical groove a.7
of the meter accord,:in.g to the :inven.t a.on works . 34 A "charged"
flua.d contains solid particles :l8 that take up a, pos~.ta.o~z between the
inter. i_or di.ametea~ 2~. of tk~e piston and the exs~er~.or. da.ameter 25
of the ~.ower cylinder 4 a.nd the upper r_yl.ind,cr (not sJo.own~ of the
measuring chamber. ~he groove a,7 is ran bath I~h,e l.ov:ei~ 



35 cy7_.a.r~d.e.r, 4 and the upper cy' a.nder, and enables the   8
particles ~,8 to f7, ow. The groore t~ opens onto an enl,argemen.t 2G of
the outlet: orifice a which evacu,ate9 particles 18 f7.owing along the
groove 17. The section of thr~ enla,rgornen~t 2G a.s 5 substantially
ide~.tica.7, to the section of the groove l7, axxd thus smal7_ compared to
the section o~ the output orifice e, in order. not to i.nterfexe with
metrology. Of course, the invention is not lim9.ted to the embodiment just
described. to Accorda.rr,gly, although the slot 1.6 a.~d the groove 17 are
used with the common aa.m, of evacuata.ng particles, the vErta.cal slot can
be used alone and e~fecLzvely evacuate solid particles. Moreover, a.n the
embodiment described the slot and 1.5 the groove axe oz~ the :a.m,e side ae
the out7.et orifice, but they could egu.al.~ly well. be on the same side as
the inlet orifice. Furthermore, a slot and a groove cov,ld equally we7.7.
be prov~.ded on each side of_ thr~ L~.xed parta.tion. 20   9 CL?~:CMS 1.
An, oscillating piston. volum,eta-9.c fluid metr~r comprising a cylinda:
ical measura.ng ch.a.mber ( 3 0 ) 5 including: - a la~_ea:a.l wall (2) , a
bottom (7.) and a la.d (3) , - a lowea_- cylind.ea: (~) a,nd, an upper
cylinder (5) having the same diameter, wh~.ch is less than the diameter 10
of said chambar_ ( 3 0 ) , - an inlet orifice (7) and an outlet or_i.f:ice
(e) for respectively admitting .flu.:id to and evacuating flu,i.d from said
chamber (301, a cyla,ndrical piston (17.) disposed eccentrica7.ly Z5 and
guided kinemar a.caa.l.y in sa,a.d chamber ( 3 0 ) and 2ffccting an
oscillatory movement in said, chamber (30) as a result of Lhe displacement
of a volume of ~Flu.~.d, and - a fixed paa:fiition (9) between said inlet
or~.fi,ce (7) and said outlet orifice (8) , ly:i.ng rada.ally between 20
said. lateral wall (2) an,d, said lower a,n,d, uppe.r_ cylinders ( 4 , 5 )
, and. lying axially between, said bottom ( ~, ) and said lid (3), said
lateral wall. (2) izacJ.uding a verta.cal cavity ( 16 ) in the vac:~nity of
said f fixed partita.ox~ ( g ) , 2S which motet is characterized in that
said cavity (16) a.s separate from said a.za,l.et and outlel~
oa:~.,f.:i.ces az~d pa6ses through sand lateral wall. (~) at least partly
w~itha.za t h,e he fight o.f said was. J. . 2. A vol.umer_rzc meter
according to claim 30 charactera.zed, in that ^aid cavl.i:.y (~.6) a.s on
the same aide of Said Taxed partition (9) as said. outlet orifice (8) . 3.
,A vo7.umetric meter according to cl.aa.m 1 characterized in r~aat cal.d
cavity (1.6) a.s on thr~ same 35 side of said fixed paa_^t:ition (9) as
sal.d a.n.let   . ~. 0 orifice (7) .4 , A vol.umetra.c meter according to
anyprecedingclaim characterized in that said cavii:.y (1.6 ) i > avertical
slot parallel to a. verl~i.ca1 edge ofsaid fixed5partition (9).5 , A
volumetr~.c meter aceord.a.ng to th,eprecedingc7.aim cha.xacterized in that
said s7.ot ( 16 ) istangentla,lto sand fixed partitson, (9) .6. 1~
vo7.umetric meter accorda.z~g to thepreceding10claim chara.cte.r.izcd in
that sa.a.d slot (25) has a widthless than o.r equal to 3 mm.7 . A
volumet.r. a.c metrx according to azlyprecedingclaim ch,axacterized, in
that said lateralwal:L (2)includes two cavities each on either a.de
of_sa~.d Fixed15partition.s. A volumet:~zc meter accorda.ng to
an.yprecedingclaim characterized in that it a_ncludes a vertical groove(17)
extezad,:ixag along said J.ower and uppercylinders(.4., 5) ( in
commixz~.a.cata.on, with one o:F ~;ai.dinlet and20out7.et orifices (7) 8) ,
az~.d in the vica.nlty ofsaid Fixedpart~.tzoz~ (9) .9. A volumetric mete.r_
acco:~diz~g toc7.a.im 8ck~.axacterized in tha.l~ sa:i.d vertical groove(17)
istangent:i a,l to said fixed part ~. t i.on ( 9 ) .2510. A vo7.umetxic
meter accorda.r~g toclaim 8characterized in that said. ver_ta.cal_ groorre
(1.7) has awidth less than or equal to 2 mm. .Aa.A%.A;9.AL.Au%.ANL.A;
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