
;<=e3e+34w+0ttutv"vv6vT4w!$   A VOLUMETRIC FLUID METER The invention
relates to a volumeric fluid meter adapted to measure the flowrate of a
fluid flowing in a  pipe  the invention relates more particularly to the
technical filed of oscillating piston volumeric 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  components on which the accuracy of the flowrate
measurement depends.The accuracy of the flowrate chamber 30 which has a
botoom 1 ,a lateral wall 2,and a  lid 3.The bottom 1 and the lid 3
respectively comprises a lower cylinder 4 and an upper cylinder 5,of the
same diameter which is less than that of the chamber.The two  cylinder 4,5
are centered  on the axis of the chamber  The lower cylinder 4 and an upper
cylinder 5,of the same 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 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  lid 3 The
bottom the lateral wall the lid and the  lower and upper cylinders
incorporate a groove 10 in  which the partition is engaged A cylinderical
piston 11  whose diameter is less than that of the chamber but  greater
than the diameter of the lower and upper cylinder is positioned
eccentrically within the chamber              2 The piston 11 has at
mid,-lleiglzt a plane wa.l.1 12 perroxa,9~ed wii~h holes and. suppox'ting
a.t its center two nipp~.es 7_3, one directed t:owa.r_d Lhe bottom a.nd the
othex toward the l.i,d. The wall furthex includes a pear-shaped 



5 opening 14 oriented ,radially and posiLioz~,ed eccentricalJ.y. The
pear-shaped opening opens auto a, slot 15 running the Q011 height o:F. the
pWtor~. The meter. incorporata.ng the alJOVe kind o~ measuring box operates
in accordance with rwhe p:rincipl.e of :t0 admitting into the chamber 30
via the inlet ori:Cice 7 a ga,ven vo~.ume of. flu.zd wha.ch) by
communa,cating iCs 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 outlet
orifice 8. Accordingly, each re~rolut,ion of the piston 11 15 corresponds
to the passage of a g~.ve~n vol.umo of fluid. The genexal movement of the
pi.s.l~an zs an oscillatory movement with tile axa.s of the piston
describing a circle around the axis of the chamber 30 and the s7,ot 15 in
th,e piston sl~.ding along the partition 9. The pistoza is 20 gu~.ded
k~.nematzcally a.n the chamJae.r 30 by vixtuo of the engagement of the
partita.on 9 a.n the verta.ca,l s7.ot 15 anal in the peax-shaped opening
19; and the engagemen.t_ of the nipple 13 hFi-waen the x~ollA.r E a.,nd t;
he lower ~~ylim3er 4. n.l.though it i.s posi.~ta.oned, between the Iowex
cyl.a.n,der 4, 25 and th,e upper cyl.i.nder 5, th,e plane wall. of the
pi9l:ori remains free to move i.n a p7.ane. The p.z~~renti.on therefore
relates to an osca.llata.ng piston vol.umeta:ic f_l.uid met~rt compr~.sa.ng
a, cylind,.rica7. chamber including a 7.ater,~tl wall, a bottom and a lid,
a,nd 30 a cylindra.cal piston disposed eccentra.cally a,nd guided k:i.nemat
ically in the ch.a.mber, the piston ef feet i.ng an osci:l.latoxy movement
in the chamber caused by the d.isplacemont o~C a. ~,rolume o.f fluid. and
hava.ng faces sl id.a.nc~ on f fixed, pa its of the chamber . 35 7~
parta.cular p.rolalem associated ~~uith this type of   3 meter. is ir_s
poor beha-.ri,or when mer_ering watea: transporting solid par_ti.cJ.es
such, as grains of sand, Thus ~.s because th,e cleaxan.ce s between tile
various components of the cllambex are such that a mere grain o,f. sand can
5 completeJ.y block movement of the piston or_ at least cause a
sigt~i~Eicaxz'~ reduction in metxological. per>;oxmance over time. The
effect of these solid. paLta.cles is parta.cularJ,y harrnfal. at the
corners of the faxed partition between the inlet oxi,;~ic~ and the outJ.et
orifa.cF. 1~t present th.a.s 10 weakne~~s excludes this metering
techno:l.ogy from many markets in geogxaphica~) areas in which the water
a_s "ch,axged" . Likewi,e, the water may contain. so~.i.d particles when.
worka,ng on a network iz~. connection wa.~th comma,ssionin,g or maintenance
operations. 15 bocument W093/22631 describes a solut~.oxa to the problem,
and to thzs end describes a volumetric miter comprising a groove on a wall
of a measur.~.ng chamber a.n the vicinity o,f, a fa.:ted pa,r~titi.oza
between az~ ir~Zet oz'i.Eice arid az'x outa,et orif~.ce, the groove
enzbla.ng 20 evacuation of so 1. a. d. paxt~.cles in the f7.u,id va.a an
enlargement of the surface of the outlet ori,f:ice to which. the groove
leads . '>:'hi.s groove pre~rente accumulation of parr;c7.es betweAn th,p
outazde dzR,mcte.r of the piston and the a.nside d.a.ameter of the
meaeuxi.ng chamber. 25 However, i.l;S imp7.ementa,tion glues x::l.s-r_ to
certain d,:i.f_ficttJ.I:iea a.n tha.t the solid particles can al_ao become
immobilized between the a_nterzor diameter of the piston and the exterior
diameter of the lover and uppea: cyJ.a.ndr~rs of the chamber. 30 Th.e
present invention aims I=o provide az~ osca.llati.ng piston vol,umetra.c
fluid. meter which prevents the i.mmabil.~.zation. of solid parta.cl.es
between. the interior diameter of the piston, and the cxtex:i.or
d.~,arnetez~ o,f. the lower a,nd, upper. cy7.a.z~.dcrs of the chamber and
also 35 evacuates solid pa.rt:icles.   4 To this end, the prey enL
inven.nion proposes an oscillatizxg' piston volum,et.r_io f_l.uid meter
comp.ra.si.ng a cyliz~d,ra.ca1 measuring chamber including: - a l,atnra,l
wall. 5 - a bottom and, a lid, - a lower cylinder and an upper cyl~.nd~r
h,ava.ng the same dxametea:) which. is less thaxl the diameter of said
chamber, 



- an inJ.et ori.f_ice and an outlet orifice for 10 respectively ad:nitt:ing
fluid to a,xid evacuating f7.uid fa:om said cha.mber_ , - a cyl.~.ndrical
piston. disposed eccPntrica~.l.y and guided kin.emaLica7.ly in said chamber
and effecting an. oscillatory movement in said ch,ambor as a xesu7.t of the
15 displacement 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_ ~,ral1 an.c1 said lower and u.ppPr
cylinders, and 7.ying axially betureen said bottom and said lid, 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 saJ,d lower. and upper cyl
indere a.n.d in communicat a.on wlth oriP. of Raid i.nJ.et and outlet
or.i_ice~, said. grocwe bei,n,g situated ~.n i:.he vicinity o.f 5aid fixed
partition. 25 Thanlcs to the invention, the meter prevent9 immobilizata.on.
of so:l.id particles between the i.nts~~ior da.ameter o~ the p:i.ston and
the exterior diameter of t11 lower arid unFer cylinders of the chambe,r_,
the ga,::ticles entering the vertical groove. The meter also evacuates 30
particles va_a one of. ~~he ora.fices 1n cornmunicata.on with, the groove.
Said groove advantaqeou~).y opens onto an exa.largeme.n.t of on,e of said
orifices. Sa:'td groove is advantageously ~~angen,ti.al to ,aid 35 f i,~.ed
pat t~.t i.or_ .   J Said groovre a,dvan,t~ageously has a wa.dth less
l:hax~. or. equal. to 2 mm,. Other. features and advantag4~s of the
presen.>: invention wi.l1 become a,ppa,r_ent in the course of the 5
foJ.lowing desc,r. ipt:i.on o E on,e ernbodi.me~~t of the i.nven,t iazt,)
which a.s given by way of ~.11.i~.~;tra,tive and, no,n,a_imii:i.lzg
example. Trz the draw .ngs  T'igure :l is an exploded perspective va.ew of
a prior art osca,l_1.ata.ng piston volumetric meter,  T~'igure 2 is a view
in. vertical. section. taken along the lane .~A ixi figure 3 of a
volumetric meCer according to the i~av~ni:ion,  Figure 3 is a Alan view of
a volumetric meter J.5 according to Lhe invention, without I:.he piston
a.nd the lid, and  L'igure 4 is a plan va.ew to a larger scale of a portion
su.xrouz~ding the fj.xed wa,tl_ ox a volumetric metex according to the
i.nyrent~.on. 20 ztema common to more than on.e figure axe'
id,eriti"f-.i.ed by the same .reference number a.n a7.:1 th,e figures ~.ri
which they appear. Figure 1 has already been described in connection wa.th
the pr l.or a,r. t . 25 Fzgu.re 3 is a plan view of a vo7.umet~ric meter.
accorda.ng to the inventa.on. Figure 2 is a view of the same voltarnetric
metes- according to the 9.r_wez~tion, iz~, vertica,l_ secti,an Laken
aloz~.g the line Ala, in f.i.gure 3. For rea..ons of cl.a.r,ity, the piston
1~, and the l.i.d 3 30 show: i.n fa.gure 2 are intentionally om:ltted, from
figure 3. The upper cylinder 5 incorpor2tcs a vertical groove :~7
tangeot.~.al_ t=o the faxed pa.Ytiti.on 9 and extends-_d on the lower
cylinder ~. The section of the o~x~:l.et orifice 8 



35 is enlarged 3o that fihe vertical gxoove 7.7 opens into the   G
enlargement. The vertical. groove 17 therefore extends the entire length of
~:.he moasuring ch.a.mber. Figure 4 _i.s a plan va,ew to a larger. scale of
a portion 23 aurroun.dvng i~he fixed partition 9, showa.r~g how 5 the
vea:ta,cal. groove I7 0~: r_he meter 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.amete,r. 24 4f the piston and the
exte,r,ior. diameter 25 of the lower 10 c~rl,i.z~der A and the u,pper_
cylinder (not shown) of the rnea curing chamber . ThP groove a.7 is on both
tl7.e low er cylinder 4 and the uppea: cylinder, and. enable ~ the
particles 18 to flow. The groove 17 opens onto a,n enlargement 26 of_ the
~.5 outlat ori,.f.:~ce 8 which e~racuates particles 1~ flowing alozxg the
groove 17. The section of. th.e enlargement ?G is eubstanti_ally identical,
to the section oP the groove 17, and thus small compared to the section of
the output orifice 8, in order not to ~,i7terie.re with metrology. 20 of
course, the irzvex~,rion ie not limited to th.e embodiment just described.
In particular, in the embodiment described the groove is on the eam~ s:i.de
as the outl,P~t orifice, but :it couJ.d, equally wel.J. be on the same side
as the inlet 25 orifice. k'urtb.ermore) a groove could eq~aal.ly wel.1 be
provided on each, side of the fixed, partita.on.   7 CL~A~:~IS 7.. ~,z~
oscillat~.n,g piston volumetric fluid meter. compriGing a, c;rlin.dra,cal,
meaauri.rg chamber, (30) incladzng: 5 -. a lateral wall (2), - a bottom
(a.) and a lid (3), - a lower cylir~der (4) and an upper, cylinder (5}
having th,e same diameter, which ie less than the da.ameto~r of said
chamber., 7.0 - an. :in7.et orif_,ice (7) and an outlet ora.fice (e) fox
respectively admitting fluid to and evacuating fluid ~z~om said chamber, a
cya.a.zZdr_ical piston, (zl ) dioposed eccentri.ca:lly and guided
lcinematicall.y in said cb.amber and effecting an 15 oa ci.l latory
movement in said ch.a,mber as a. result of t3~e da,sp7.acement of a vo7.ume
of fluid, and - a. :Fixed part,it~.on (9) between said inlet orifice (7)
a,t~,d said outlet orifice (e) , lying .ra,dially between. sa.zd lateral
wall. (2) and saa.d lower and upper cyl finders 20 (9,, 5) , and lying
ax.ial,l_y between saa.d bottom (~,) and said lid (3) , which volumetric
metez~ l,s eharacte,ra.zed in that it inclurles a vertical groove (17)
extending a,t leapt ~artl.y 2lor~g said lower and upper, cylindcr_~ (4, 5)
and in commi~nacation wa.th one of said inlet and outlet 25 ori.fi.ces (7,
8) ( said groove (7.7) being si.i~uatod in tlae vl,ci.nity of naa,d, Fi.xcd
parta.tion (9) . 



2. A. ~,tolumetra.c meter according to claim 1. chaxacteri.zed i.n thal,
said ve,ri~~.ca1 groove (l7) opens onto an en7.argem~~~nt (2G) of one of
said orzf_a.ces. 30 3. A volume l: ra.c mater. according to either clazm 1
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 volumetric mer_e.r.
according Iwo any of cla.i,rns 1 to 3 charactcri.zed a.n that said
vertical. g::oove (17) l~a~: 35 a width less 1=,han or equal. ro 2 mm.
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