L EErrri e/ 1 IpNdiii I *159159* A DRAIN ELEMENT FOR COLLECTI NG
HYDROCARBONS | N PARTI CULAR, THE DRAIN ELEMENT HAVING A ST

NSTI TUTED BY FOLLOW RODS The invention relates to a drai wmﬂ
coll ecting hydrocarbons in particular, and conprising a screefn. sur ndi ng
a suction cylinder extending in a |ongitudinal direction. The ThYent i on
applies, for exanple, to working hydrocarbons in the context of production
with a borehaIeRAIQ EhaMENS RORI zont.atTonGhHybkypCchRebNBedN I n such a

context, bHEﬁEbBXﬁQf ﬂhg BRSE ”EEE&EBEGHHQHHEQQ %EQA?RERend to form a

drain paSS|ng i ou car reservoir, "and "suction is established
in an extracﬁDNﬁTITH§EalBétf@hlﬁﬁuﬁﬁéa on the surface, e.g. for the purpose

15 of raising CrU?ﬁeo&hVEFQQLBhEeﬁg%EEVQbraWﬂECEn'%1§hEHat%@F at depth. In

such an installation, the Iengt drarn is conmonly of the order of
1000 net érs eﬁilaﬁalﬁaebyﬁéﬁgﬁﬁb@ﬂSalaraaﬁtépéﬁéﬁt psdgepapaliisynabeut 10

meters. EaCBcQé@hnsﬁk@Haﬂblﬁg|Eeéﬁc@mdncgbhﬁﬁt%rhﬁQ&@ﬁ@FH@nlﬂthh 20
m gr at es frogbtheaéss 10|r towards the suction cylinder, "and all of

t he-suction c§I'Pn di5RfecPBd end to end so that all of the
hydr ocar bon col | echediaventtihe epbites,| éngt bxafipilhke dpaiwpriksngonveyed

towards the ﬁg‘%ﬁggﬁbgqge a Ehgtﬁe QQES-? %?Q'h%?ﬁ@n kﬁ%%e h?%?ek%ﬁﬁes 25

appear betwee 2 "heel end © rain tion Closes
sur face)lOandthhé dadepgisandatoerehdabfy ﬂﬁéldrédn suchkuchae the rate at

which a draip.gkegent BFQdHQQ%/hﬁ@VQQQV90@1b%e%kgnb bcﬁ%hh¥e@'gﬁér tel ose
to the heel of the draln than Close to its toe end. As
end to fcrm a drain passing through a hydrocarbon

reservolir, and suction is established in an extraction
installation mounted cn the surface, e.g. for the purpose

15 of raising crude oil from the reservoir which is situated
at depth. In such an installation, the length of the
drain is ccmmonly of the order of 1000 meters (m} and the
length of a drain element is generally about 10 meters.
Fach drain element filters and collects hydrocarbcn which

20 migrates from the reservoir towards the suction cylinder,
and all of the suction cylinders are connected end to end
so that al: of the hydrocarbon collected over the entire
length of the drair is conveyed towards the surface.

Once a flow becocmes estaplished, large head losses

25 appear between the heel end of the drain (its portion
closest to the surface) and the underground toe end of
the drain, such that the rate at which a drain element
produces hydrocaroon is significantly higher close to the
heel of the drain than close to its toe end. As a

30 result, the hydrocarbon reservcoilr empties in the vicinity
of the heel, and gas or water are then sucked in throughn
the heel, which disturbs production and causes production
from the reservoir to be stopped even though it still
contains a large guantity of hydrocarborn in a zone

35 situated around the tce end of the drain. This

phenomenon 1is knocwn as "ccning”
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30 result, the hydrocarbon reservoir enpties in the vicinity of the heel,
and. gas or water are then sucked in through the heel, which disturbs
production.and causes production fromthe reservoir to be stopped even

though it still contains a large quantity of hydrocarbon in a zone 35
situated around the toe end of the drain. This phenonenon is known as
"coning". rr~iumiui Il *000002* 2 To solve this problem patent docunents

GB-2 325 949 andTtSs51485:398 dirsplese drakntebenentatshaR-pnpast shead
loss that canfeymogulateds Thus. eLemepts hayLnd.Low ead Logs are pl aced

towards the foe eRd” o he drain in O i ncrease rate’rn said
zone while dtapFa tkheneansbhavpdg-kaege héhdslossemeetpl hewgdnonlvhe heel of

the drain inygrder to reduge.fbaw rateqkncgai d,2ongq bR redyabhmade in
that way, the flowrate in the various elenents is uniformso that the

hydr ocar Bon P&S&FVEPr 1RETE&APEI E4CHNFRBENLY B89af ERESeNPifte P&Agth of the

drain. In dogusmBhtYShav43§ 393get heahydbeecarbenviisceal iactad Byelacki ng
posi ti oned beémegn t he, sucti.on élin er a scr.een sgrroundin% t he
e 3

th
D mer bRl e R B L Rat e Barrrd FAPBagh Rh oh

the 15 hydroeadbehnnustiepassthatowder tbenmtgpat eaicpt ant hieei nairdeusof t he
Shet on ot Dokt L3 DasaLetonmadl O g beagt ot i daltis by,
head | 0$§ inAparted. uThéoriiay evesuthecacdrara éremEht offs thecampliox 20 part
and manuf act yreqgbhereat bs-venysexpensiue, handoch¥bbherBoee, 1hydrecarbon is
collected only in the | _ _
a’ring positioned between the suction cylinder and the
screen surrocunding the cylinder. This ring collects
hydrocarbon and has a baffle through which the
15 hydrocarbon must pass in order to migrate into the inside
of the suction cylinder. It is possible to modify the
length of the baffle by shutting off certain channels of
the ring with screws so as to modify the head loss
imparted. The ring cof such a drain element is a complex
20 part and manufacture therecf is very expensive, and
furthermore, hydrocarbon is collected only in the
vicinity of the ring, thereby limiting production.
The object ¢f the invention is to remedy those
drawbacks by proposing a drain element of simpler design.
25 To this end, the invention provides a drain element
for collecting hydrocarbons in particular and as defined
by claim 1. Such a structure ensures that the
hydrocarbon 1s collected by the screen itself, thereby
simplifying construction, and the head loss introduced by
30 the drain elemenrt can be modified by acting on the number
of collection rods ccmmunicating with the inside of the
cylinder.
The drain element of the invention may include an
annular marifcld mcunted around the cylinder and co-
35 operating with the cylinder to define a toroidal cavity
which communicates with the inside of the cylinder via

slots provided in the cylinder for this purpose. The



vicinity of the rinng, thereby Iimting production. The object of the
invention is to renmedy those drawbacks by proposing a drain el enent of
sinpler design. 25 To this end, the invention provides a drain elenent for
col I ecting hydrocarbons in particular and as defined by claim1l. Such a
structure ensures that the hydrocarbon is collected by the screen itself,
thereby sinplifying construction, and the head | oss introduced by 30 the
drai n ‘el emenhacafiobe medpfioeddby a¢thngobesthetendheg iof thel | ecti on rods

communi cat i ng_wit B Lbe. | n3i dec o ohhengSybLnder. o The. deal BuelemEnL oL, the

i nvention may e an annu ar manifo aroun er and
co 35 operatcﬁglwyththﬁehéyﬁﬁn@@ﬁDGOdﬁéiUﬁ@dafﬁ@r@EQQ&V¢30|byllﬂhlch

comuni cat es, Wt hg Ehghéngtggegf ihhergyli pdep Vi anesl Ohsoprovided in the
cylinder for this ose. The 3 manifold is EFOVIded wi th hol es extending

in the ﬁongFP@HPﬂéPa tPactioh aRe opehfRgPbutiPnecsars forteérdar Veavity,
the hol es besagddeargm@alf@évregelvwnghhethWErEadgeménthetﬁ@reen i n order
to put theminto 51§OHFU cation wWith the E % e sue |on cyl i nder
via said tol'8idaPicaliity” WeR: FﬁFsCSP?aHéS h?“ R Weﬁﬁn 8|d whi ch
provi des commuhileatiion beﬁmeendthbe cobhéetDénthedsyamddehecansbde of the

cyl | nder can, e, gBUNLedaAS AD L BLeckecense Eht D Lhe aykindery e 10

mani fol d may have ra hol es exten rative to the
Iong|tuépnalWéﬁﬂﬁcl@a@thédwélrﬁéﬂél b@ n?éé?ﬁﬁgn@nﬁﬁdaaééWrespondlng

| ongi tudi nal choLe;veeaphthadiahghelaihgingxasr anged tagqigeehweea screw for
interrupting or releasing conmunication betmeen the 15 correspondlng

IongltudlnaICBWWPPlﬁéFénanleﬁeat8P6F8§P°n ing longitudinal hole

each radial hole being arranged to receive a screw for
interrupting or releasing communication betweer the

15 corresponding “ongitudinal drill hcole and the toroidal
cavity. With this arrangement, the number of collection
rods communicating with the inside of the suction
cylinder c¢f a drain element can be adjusted on site,
prior to inserting the drain element into the borehole.

20 The use of stud screws cr of simple screws can make the
adjustment operation easier. 1In a particular arrangement
of the drain element of the invention, at least one rod
of the screen is a hollow rod without any side orifice in
order to form a transport rod, and at least one

25 collection rod communicates with the inside of the
cylinder via a transport rod or via a plurality of
transport rods connected in series, connecting the inside
of the cylinder to one end of said collection rod. With
this arrangemert, the head loss in each collection rod

30 can be further increased by connecting the ends of some
of the hollow rcds ¢f the screen to one another. The
drain element may have a first annular manifold at one of
its ends for connecting with rods inside the cylinrder,
and a second annular manifold at its other end, said

35 second manifold being provided with longitudinal holes
for receiving hollow rods and with channels connecting

certain successive longitudinal holes so as to connect



cavity. Wth this arrangenent, the nunber of collection rods comunicating
with the inside of the suction cylinder of a drain elenent can be adjusted
on site, prior toinserting the drain elenment into the borehole. 20 The
use of stud screws or of sinple screws cdn nake the adjustnent operation
easier. In a particular arrangenent of the drain el enent of the invention,
at least one rod of the screenis a hollowrod wthout any side orifice in
order 'to forbhwa tnanspeitveroddsand atrlfieast Bneh25hdéel kectingrmead,

communi cat es. yit bothecLnsi de of, the_ cyli pdet ovi 3.3 tragsport, rod or via

plurality of ransport rods connected i n serires, connecting the inside of
the cylindermgpidnédend of said collection rod. Wth this arrangenent, the

head | oss in eachpgal k g6ELeNoK0ds30.68R1heqf HEL RGN shng-egsed BxrgeoAanecting
the ends of sone of the hollow rods of the screen to one another. The

drain el énentl By RAGESACE FSt TRRNAFAPTMRARYFBPdIaE Y oRESof N 1Fhs SBRYS 2For
connecti ng wehbotiodsertnsiydeathefcybhrdemnitiagdegagetend annul ar mani fol d at
its other end, said 35 second ni fold bﬁing proviged ﬁﬁth qugituginal
hol es for receivihg"hol I ow’r 3ds aRA* W't h"Ehdnn&l § ' cOnféeting - ~Ceftai n
successi ve | ongittidonak Boliesasdragmeoteomneettdonweisucoésshee scogsni n

series. Wth %hgﬁeaﬁggggeggg%enttg@ Eggsigggnpgogqnnected in series at the
second manifold. The invention is described belowin greater detail 5 with
referené€ to the Bé@BHpadyirAgadi aRERgs takYcReShoR a1 eenPédithentrBy "way of
non-limtingceXaBpkeorFiadr entehsiandi agrammatic view of a drain el enent.
Figure 2 is a fragnentar% section view of theoﬁ reen of th %%%in el enent

of the invention. Frgure is a diagram of a cC ector rod o©
invention.

Figure 5 is an overall diagram of a drain element of

15 the irnvention.

Figures 6 ard 7 are section views of an example of
an annular marifold c¢f the drain element of the
invention.

Figure 8 is a fragmentary view cf a second manifold

20 of the drain element of the inventicn.

The drain element of the invention comprises a
suction cylinder CA which extends longitudinally along an
axis LA, as can be seen in Figure 1. This suction
cylinder i1s surrounded by a screen TM, e.g. a metal

25 screen ccnstituting a strainer, the screen itself being
censtituted by longitudinally-extending rods arranged
arcund the cylinder CA. The rods are secured to a wire
FI surrounding them so as to form the screen TM. The
wire FI is welded tc said rods, e.g. using an electrical

30 resistance welding method and it surrounds the rods sc as
to describe & helix around the longitudinal axis AL. The
screen TM is tThus in the form of a cylinder surrounding
the suction cylinaer CA and it is neld on the suction
cylinder CA by means of two annular manifolds CL also

35 mounted around the cylinder CA, each manifold being

secured tc one erd of the cylindrical screen TM. These




10 Figure 3 is a fragnentary section view of the drain elenment of the
invention. Figure 4 is a diagramof a collector rod of the 1invention.
Figure 5 is an overall diagramof a drain elenment of 15 the invention.
Figures 6 and 7 are section views of an éxanple of an annular manifold of
the drain elenment of the invention. Figure 8 is a fragnentary view of a
second mani fold 20 of the drain elenent of the invention. The drain

el emerit of thenifAveédsi naycbapinsesfaresoet fohscyhi nder c@AinkdeechCaxt ends

| ongi tudinal Ly agggg gg axis LA, as can be seer. in Figure 1. This suction
cylinder is surroun Bd by a screen TM e.g. a netal 25 screen constituting
a strainer, the sBpeeari g@eﬁﬁebeﬂﬁgfl@@ﬁgtﬁtutéé bpds TT and TC of

|0n9|tUd'na'kMee§E§mH'89eﬁ@q$ arrangednyaneynd the eyhinder GA1,The rods
are secured to a wire surrounding themso_as to formthe screen TM The

wire FI Ps méPﬂ%dsPShséhatrBﬁgrogaéPOUsﬂﬁgcaﬁ EF&efy PREI 30 VF¥SHst ance
wel di ng nEthOdNaBdclthsuﬁhéuﬂdsofhehéodacsmoascyﬂQndéSCCAbela hekisx ar ound

t he | ongi tudin screen is thus in the formof a cylinder
surroundi ng ?ﬁ% gﬁé? Sﬁr@yF ‘idarea” aﬁy is held on the suction

cylinder CA by meknscopatwocannul ar ﬂamefoﬁdshélradsoa35 mounbed radeund t he
cylinder CA negehmaotield Being..secured tg paecsnd eb he eyl iadd cal

screen TM These mani é e interference fits on the cy
for exanmpl e. TAs cdhepe §@éﬁ ra FRyar eng, eﬂﬁecpwsmwaéﬁagml@h thire dr al n

el enent of thgsip¥enti eRcase-hobhowytuRULr caA, as shown in Figure 3.
In this manner, the hydrocarbon HY is filtered by the
screen TM so as to remove impurities such as sand SA
pricr to being sucked in through arn corifice OC sc as to

15 be directed towards the inside of the suction cylinder
CA. Figure 3 shows such a collector rod TC which is
connected to zhe Insice of the suction cylinder, having
one of its ends connected to the manifold CL. This rod
thus communicates with the internal cavity CT of the

20 manifold which in turn communicates with the inside of
the cylinder CA via slots FE in the cylinder which are
provided for this purpcse. The other end of this rod
(not shown) may be clcsed, for example. The lateral
orifice OC made in the collector rod may, for example, be

25 a drill hole as saown in Figure 3 or it may be obtained
by sawing away part of the rod, as shown in Figure 4.

The screen TM of the rod of the invention may
comprise a plurality of collector rods TC suitable for
communicating with the inside of the cylinder CA via a

30 manifold. The manifold may then include devices for
shutting off or not shutting off the end of a rod. This
makes 1t possible to increase the head loss introcuced by
the drain element by reducing the number of collector
rods TC communicating with the inside of the suction

35 cylinder, and to reduce this head loss by increasing the
number of rods communicating with the inside of the

suction cylinder. It is also possible to modify head



5 rods such that hydrocarbon is collected and conveyed towards the inside
of the suction cylinder CA via these rods that formthe screen TM More
particul arly, sone of the rods are hollow rods having lateral orifices CC
so as to formcollector rods 10 TC. The$e rods TC have one end

communi cating with the inside of the suction cylinder CA as shown in
Figure 3. In this manner, the hydrocarbon HY is filtered by the screen T™M
SO0 as 'to renbwesi hpuettieg suchhasnsahdrSAf peterafloobeéifhngesudckedhien

t hrough aril 55@6%% Cgbag as to 15 be directed towards the inside of the
suction cylln ure 3 shows such a collector rod TC which is
connected to the Fnshde mﬁn@ﬁ@ ducti 6n eybbhderiahavi agnudne ofr shepends

connected to,thenapAi fal diCL o Thks pady tRugscepmuni-¢catgs whkh the internal
cavity CT of the 20 manifold which in turn conmunicates with the inside of

t he cyI|ﬁderCE%FOﬁﬁrspét§nﬁESPna§h§009?|ﬁaeﬂoﬁﬁﬁeﬁ srétaplvit@&d for this

pur pose. Them@bheﬁngndnotrbhbglﬁader(a@taahewmkrmayebeecka$ed IEOﬁsexanple

The | ateral h ce OC I g ecto rog.nay,ff r8x%a be 25 a

G111 hol o abSshBRn PRTEPgure 308t TAY Thtly Sbg BbAAERGd D oy B RN N Bady  par

of the rod, aslsho®fi iin Ehguré 4ts Theescteen TM obrirhé rodtbk the

i nvention ma S ahity, o] of. ,[,0 .Syl Le far
YohBMPLLSHAE B%g% B tﬁﬂﬁ ch hbg%g %ﬁQ ds 591§g %%Qegolgdehe

communi cat i ng mn?ghtﬁe ins e cylin via a man
mani f ol dO0nayatrkheAeFAagnade “@evirees vEokhshtipBiengfoftheoscgensAtlt Pngsof f t he

end of a rod¢oThbsq FRKesckkeROSsI Bhe LackAeneaseihberhead | ass Introduced
by the drain elenment by reducing the nunber of collector  rods

communi cat i ngPRiERLIENEEPNENdeNEETPRE SHEEPEN CS5CRGIPAdER, Yand FBereduce
this head Losglbydencreasingnthe tbubheklotarady comasniceat brgseiehh ithe

i nsi de of th?igures 3 and 7. he toroidal cavity CT as provided in

15 this way communicates with the inside of the suction
cylinder CA via slcts FE provided in the cylinder for
this purpose, and placed in register with said toroidal
cavity. The drill holes PC open out to the inside of
this cavity to put the corresponding rods into

20 communication with the cavity. The manifold thus serves
to cause a p.urality of hollow rods to communicate with
the inside of the suction cylinder via the cavity CT.
More particularly, the manifold also has tapped radial
holes PC placed radially relative to the longitudinal

25 axis AL and each communicating with a corresponding drill
hole PC. Fach radial hole P can itself be obtained by
drilling and opens ouz to an outside surface of thre
manifold so as be accessible from the outside. With
these radial drilil holes PT, it is possible to shut off

30 the end of the corresponding rod by inserting a long
screw which reaches the bottom of the corresponding drill
hole PC, cr to avoid shutting off said end by inserting a
short screw so as to leave the corresponding drill hole
PC free.

35 With such a manifold, the head loss introduced by

the drain element can be adjusted on site by selecting



suction cylinder. It is also possible to nodify head 6 | oss by acting on

t he. nunber of lateral orifices in the collector rods. Such a manifold CL
is substantially annular in shape as shown in Figures 6 and 7 so as to
surround the 5 cylinder CA and so as to be optionally suitable for
nDuntlng on the cylinder as an interference fit. It is in the cormof a
ring having a plurality of longitudinal holes PCin one of its faces that
is nornmal tochbenlhongrtudi nall laxtsrAkpdwhtbhthakesimayohaudichkibal es, and
10 are deS|gneg to rec LV thg rods_of . the sc TMso as to hold the
screen on th@lsuc i'on % F?nder Cﬁ The"Fant rifagﬁas an internal recess
co-operating mﬁthIDhehec?rﬁmdeelEmedefDﬁethet@nmedahooavth? Gfads lcans be
seen in Figurgs-3qapd 2. -The-Loroi dali eavihy GE @ﬁrEEQYIqﬁérbaséé Bg's way
conmuni cates with the'inside of the suction inder CA via slots

provi ded®i n Fﬁ@“@?FFﬁae?aﬁﬁrbO@hP§tEurEﬁgetoaﬁg epiaéédei Afr &§Pster with
said toroidakuceayht ¥y1Theedr ik h aoteansgo@ae@caumwt@rtaepuusbd@t fosthis
cavity to pu t he cogres on Lng r od St to 20 comuni ¢ ﬁ mﬁ gna e cavity.
The nanlfold FAUEPREFVESTSt b~ cHBRBSG BFurBI PEY ' 6F - hol PEW F88s

conmmuni cat e whth ithéntinskdeief thhe $uctbeaedybyndengvhanuhg caei pytCT.
More particu Lf . al a ed. [ I P pl aced
radially relé? é Wkggﬂﬁ§ﬁ%nghgﬁ§iﬁg 0 §f§§?§ A eacﬁgégﬁﬁuglcatlng
with a é6rrespdbhdiragCdrinl vrﬁélfetPCreEébhuhadﬂaﬁlﬁél efptbanciviselerbe

obt ai ned by cdrillibpg gRd-oRENS QYL EﬁeaBrQHE bde suptage gfctheiagnifold

so as be acceSS|bIe fromthe outside. Wt h ese radial drill holes PT, it
i s possible EgP8hat &PFS 38ft58°eﬁ8r8ﬁntﬁé EéPFésﬁ@ﬁdPﬁ@nBoﬂaﬁﬁ PRSePfi ng a
| ong the same material as the collector rods, but not

necessarily presenting any collector orifices.

15 As can be seen in Tigure 5, tle screen TM may
comprise, for example, alternating collector rods TC and
transport rods TT connected together in pairs. In such a
configuratiocn, a collector rod has one end closed, while
its other end is connected to one end of a corresponding

20 transport rod, and the transpcrt rod has its second end
left open for connection to the inside of the cylinder
CA. Naturally, this configuration is given by way of
non-limiting example and other configurations can be
envisaged, for example alternating one collector rod TC

25 with two transport rods TT in order to associate in |
similar manner a collector rod with two transport rods
connected in series.

More particularly, the transport rocds and the
collector rods may be connected in series by means of a

30 second manifold CL. Such a second manifold CL is similar
in shape to that shown in Figures 6 and 7, but further
comprises channels interconnecting successive drill holes
PC, as shown in Figure 8 so that two successive drill
holes are interconnected by a channel CN instead cf being

35 connected tc a toroidal cavity. In this manner, by
placing a first manifo.d as shown in Figures 6 and 7 at

one end of the drain element, and a second manifeld as



screw whi ch reaches the bottom of the corresponding drill hole PC, or to
avoi d shutting off said end by inserting a short screw so as to | eave the
correspondi.ng drill hole PC free. 35 Wth such a manifold, the head | oss
introduced by the drain element can be &djusted on site by selecting 7 the
nunber of collector rods that are in comunication wth the inside of The
suction cylinder. In the drain elenent of the invention, the head | oss

i nduced by ashoWhecnoF godeTE aaytbe duhtheendnofeabeddbyinbetomaacti ng
said coll ect o] e cti y a ransport
rod TT or a g ?dg aL? ak?i%?g%?? ggdgﬁg %cgﬁﬁgcgégg?%bégrwggk The head

| oss that |§efﬁ§©@@ﬁ Fg Fhosrenereased by | engthening the path al ong

whi ch the fluid ny§tc55aM§Isiépn1&hetﬁgla9859r<19m@£tfb@et§§ in order to
reach the inside of the cylinder CA Mre particularl the transport rods

TT are hél | oW VeLbtPAr #bdsSoflEnee %Er%@ﬁtsEPPéBFéUF6r¥b§|ﬁ@rﬁﬁﬁe out of
the same mateniah asllﬁetc@hhect@hsp@ds hputoa@tbaecessahblynﬁﬁageating any
col | ector or flces 15 As ogure screen

conpri se, %x%ﬁ%féonarfg%ﬂg?lhgeeg Fe%?%rr?8asm?& gﬁdasﬁ?ﬁﬁg 89t¥Pods TT

connect ed togeWhée varpatpscfl nosochaaiosenfingurderohp adgokkecher rod has
one end cl osgd, qwhile ;Lt$oathey spd Hé 899990g§9m5950ﬁ§ end of a
correspondi ng 20 transport rod, and the transport as its second end
left opéf fo?pEéﬁﬁée@F@hYtastH@Sﬁhéﬂae of the cylinder CA Naturally, this
configuration is given by way of non-limting exanple and ot her
configurations can be envisaged, for exanple alternating one collector rod
TC 25 with two transport rods TT in order to associate in



simlar manner a collector rod with two transport rods connected in
series. Mre particularly, the transport rods and the collector rods may
be connected in series by nmeans of a 30 second manifold CL. Such a second
mani fold CL is simlar in shape to that $hown in Figures 6 and 7, but
further conprises channels interconnecting successive drill holes PC, as
shown in Figure 8 so that two successive drill holes are interconnected by
a channel CNcLmstiead of being 35 connected to a toroidal cavity. In this

manner, by phagigg..fLEsf FNLLol d as shoun [nAFLgures.6 and 7 at one

end of the draln e a Second mani d WA in Figure 8 at
t he ot her endaofithéadratbheebeaent ¢lemnhetr odsrateiagsecbatredni nTMhe nmanner

descri bed wi C E re, C e drain el ement
of the 5 i nvent oa i 101 & the 1 ods { har coner{uf o Che Ser Gon” whi ch

col | ect and iPBASHBAENAYdAbERFBOANt 6AEhe PRSI BE1bP chREasteriéfdcyhi nder,
and these roeﬁaﬂayh@esa§§@ﬁ|ageﬂabe u§ w&d@oagrlewy ot) cgabbaa&hgns in

order to adjust the g E | 0SS |nt%%dg é g aln el ene ﬁ
appropri at el §7389pBesfpfF8NIgTBPAD 1FeAtUPRI AAEY efBAt TFER 86 Vectlng
hydr ocar bonsdi atrpantedukappntihehdr aintebenept iedepri ahngia sereeat(TM

sur roundi ng geggkogngy%knggﬁ (gﬁ%sexgepggﬂgwlgc a2 kgngaEHdlnal direction
in

(AL), and being characterize e screen is nade up of rods (TT,
TO) extéﬁdlngoléﬁéhgrsépd (&Rt adiidarodilpetpironofALYCandarvégdl arly

distributed arpundithe;syucki QRC¥LAAEE cadRdgl Rithathat inside of the

suction cylinder via one of i1ts ends.

2/ The crain element of claim 1, comprising an annular
15 cavity (CT) formed around the cylinder by an annular
manifold (CL) ana communicating with the inside of the
cylinder via siots formed for this purpose in the
cylinder (FE), rods being inserted in the manifold in
such a manner that each collector roa (TC) of the screen

20 (TT, TC) communicates with the annular cavity (CT).

3/ The drain elemrent cf claim 2, in which each hollow rod
communicating with the cavity is inserted in a
longitudinal hcle (PC) of the manifold (CL), and in which
25 the manifold {CL) nas at least one radial hole (PT)
communicating with a corresponding longitudinal hcle
(PC), each radial ho-.e (PT) being arranged tTo receive a
screw for shutting off or releasing communication between

the collector rod (TC} and the annular cavity (CT).

30
4/ The drain element of claim i, 2, or 3, in which at
least one screen rod (TM) is a heollow rod without a
lateral orifice so as to constitute a transport rod (TT),
and in which at least cne collector rod (TC) communicates
35 with the inside of the cylinder via a transport rod (TT)

or a plurality c<f transport rods (TT) connected in series

with the collector rod (TC).



| east one of said rTods is hollow so as to forma 10 collector rod (TO),
said collector rod (TC) having a lateral orifice and conmunicating with
the inside of the suction cylinder via one of its ends. 2/ The drain

el enent of claim1, conprising an annul at0 15 cavity (CT) forned around the
cylinder by an annular manifold (CL) and conmunicating with the inside of
the cylinder via slots fornmed for this purpose in the cylinder (FE), rods
being inserted in the manifold in such a nmanner that each collector rod
(TC) of the r T, o] [ e it h the appul ar Vi t CT).

3/ The drain§glgﬁgn%9%§gcrégﬁ%5? ?ﬁug%gé gég%ﬁhﬁﬁpga/?gg ﬁgéégﬁnfég i ng
with the cavity fenippseetied i Acalebohyi channal=héf¥) (Pcyrmefl iheamanifol d
(CL), and insuBbgh 28nthe-marifebdy( @) hagratuheast; ene tadiakbphole (PT)
comuni cating with a correspondi ng | ongitudinal hole (PC), each radi al
hol e (PT) befhy'arfanged tb reeehvena "Seétew FofsSshtet tR§S6EEder rel easing
communi cati on between the collector rod (TC) and the annular cavity (CT).
30 4/ The drain elenent of claim1, 2, or 3, in which at |east one screen
rod (TM is a hollowrod without a lateral orifice so as to constitute a
transport rod (TT), and in which at |east one collector rod (TC)

comuni cates 35 with the inside of the cylinder via a transport rod (TI)

or a plurality of transport rods (1'T) connected in series wth the
collector rod (TC). 10 5/ The drain elenment of claim4, in which the holl ow
rods are connected in series by channels (CN) formed in a second annul ar
mani fold (CL) surrounding the suction 5 cylinder and in which the holl ow
rods are inserted.



