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. (54) P~ING DEVICE FOR··WELLS 

:(71) We, CENTRE D'ETVDBS ET DE 
REALISATIONS I ND us TR IE LL B s DB 
L' ATLANT1QuB (CBRIA) of t ·and 3 rue Mar­
cel Sembat. · 44049 Nantes·· Loire Atlail-

S 1i.que, Franoe, a body ·corporate orgailjzed 
under the laiws of France, do. hereby de-· 
clare the invention, for which :we pray that 
a paitenit may be pan1Jed :to us, ·. and the 
method by which. tit is to be perf«med, to 

10 be particula:dy described in :and by ·1ibe rol'-
lowing st.atement :-· · ' · 

The inve.ii1fon concmis a puoipiilg de­
vice for :wells. e.g. ail :wells. comprising a 
framework or tig and machinery' oa:pabJe of 

lS imparting, by ·,the intermediation of 'a 
flexible OOnnection, a reiciprQcamng 'Mng 
and falling movement to a set of rods or 
links whereby :fJo actuate a force: i>umP im• 
mersed in ithe well. 

20 · Pumping devi0es · of this kind are· known, 
e.g. ;from German Patent Specifica:tiOO No. 
814 432 and U.S. Patent Specification No. 
1 839 355, wherein the frame.work •has, for 
the conneotion to rthe set of rods .. ' at least 

25 one guide· pulley. with a horizonm'it: axis Of 
rotation camed on an a:rm for pivolling on 
the iframeWork about a veritical axi:s. · · · 

However, ·these devices consi&t; of· lattice 
frnmework:s. In order 10 :give the ::necessary 

30 ~ ro such frameworks; they must be 
fauly mge and they 1hus. OOCUPY a rela· 
t!i.vely large surface; area. · Mo~V«. , they 
are expensive to mamtam. especi8lly in a 
marine envkonment, and in use;·it· is dif-

35 ficuk to release . the heed ·Of ithe "WiOlt . :for 
servicing· w<>rk. In addiilllbii: · : ' latmoe 
frameworks· do not permit a latie .Pivotal 
angle to be achieved by die pivoting arm. 

An aim of the invention -~ flO: propose a 
40 new type of pumping deW.<ie . of; ililiiWnum 

ground ~ marine platform -· space re­
qudrem~t and which pemllts' the·'· oomplet:e 
discmgagemeliit in height of ·'th~ Servioing 
sha~ · of tb.e :wel:l Wi~ut complilcaited or 

4S costly QPOm.tions 'and _without -~t 
. ' . : .. ;". ; .-·- '''." . ~ . '.' . . 

of ma.t.erial on the ground or on the plat-
form. . . ··. ·. 

According to tlhe pres'ent !invention, th.ere 
is provided. pumping ,apparatus for a well, 
comprising a framework, a driving plant, a 50 
rod Jd.nkage · conneotable .to a force pump 
immersed· :in the. well, a flexible connection 
between othe said plant and the said rod 
linkage for trammitting and impamng a re­
ciprocating lifting and lowering movement 55 
to the rod Jlinkage to actuate '1ilre force 
pump. where.in the framework supports fur 
the flexible connection to the rod :Linkage, 
at least one guide pulley having a horizon-
tal axis of rotation as w:ell as an arm for 60 
carrydng said at lea&t one gujde pulley ~ 
w:hich arm is mounted for pivo1li.ng on the 
framew,ork about · a vertical axds, the 
fram~work being constituted by a tubular 
ma.st. .·· . , · · 65 

According to a prefer.red feature, the 
arm mounted· on the framework for pivot­
ing about a vertical ·axis is pivotable be­
tween at least tJwo · posi:tions angularly 

7 spaced by about 90° from each other. 0 
Preferably', for counterbalancing the 

forces e:itented ori the flexible conneotion, 
two wells are coupled or twinned and each 
is served by a respec1live tubular mast so 
-that counterbalancing is achieved by the 75 
coupling or iwlinn:ing -Of the two pumps 
each immersed in i1s ~wn well. It is then 
advantageous for the tw:o tubular masts to· 
be imegrally joined together by a con-
nectling means on ·the same base. 80 

Acoording • oo a variant, counterbalancing 
is. achieved by a countmweigb.t device ac­
commodakd . in the . tubular mast which 
serves as . a guide tbe'refor and which . at ·115 
head carries a second guid~ pulley and a 85 
second flexible connection being guided by 
said ~d guide· pull~ and cany.ing the 
ooUDltel'IWeight. · · · · · 

Expediently, the tu.bulin" mast includes a 
oentlral guide r-Od fixed at the top and at 90 
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.the bolltom of ·the mast .the counter- motor for dfiving this .pump. as :well $..a .. . 
w:eight device ;includes a sa . ' device.· ; regwa.ti:ng flyWheel for smoothirig. the peaks \7 V 

. Aecording to one · · e:ot. the of intensiqr· ~Jhe reversal~ of the ~n · 
. horizOntal axles of the. gui. _·pulley~_ ·car-_ of :Q;l<)v~e~; a meehanism for reversmg · 

5. tied fly the• pivotally mo anns are the di:rection of movement adapl;ed ·to rock. 70 
. oart"Jied on ver.lii.cal axles are adjustable the control lever of th~ pump . from one · . 
· .in a.ngula.r .position on the "voting ~· - · positipn f:o, !lllOther symmetri.caJlY. .. ~ rela-;.. ·.;_ 

'· .. Other chai"acterdstics and dvantages' Will . tiori tO the zero. pc)int; an oil m.nk.and an·~ 
. · .become clear· from ·the description of oil cooler; all the ·ancillary dmces·itlWI. ~ 

10 preferred embodiments hereafter. indispensaible. to 1he · 8atiafact0ry·>opmuron 1S 
merely by way of example. :w.i:th reference and to the' . reliability of the ~1D.on. 
to ~e a'ii18Ched drawings... 1..,. . .. . . . . .and _a ~n~ 12 encros~g all the com­

F1gures 1 and 2 show: .mherimcal eleva- p<>nents m a compact fashion. 
ti.on. partially broken a~y J t:wo mutually The drum of the w:inch 11 carries the 

15 oothogonal view.s from the f:nt. and from two cables. 22 . for the r<>d ~e and the 80 
the left of the pumping ap · · tus accord- tWQ cables 24 for the ~ght 25; 
mg to . the invention with• OOUIJitJeoved.ght The doubling-up of the cables has the aim 
coimtenbalancing means. . · . : .. of ensuring .. thei.r · ,maximum sendce Jd.fe. 

Figure 3 shows in. plan . apparatus of The drum of. the winch 11 also .allows the 
20 Figures 1 and :2. the res ·ve "1iew!ng links of the linkage ·to be removed from 85 

directions. of Figures 1 and . · being shown the well. .· _: · . . 
at I and U. . · The . tubuJar mast 20 includes a. central 

Fii.gures 4 and 5 respecti.v y_ show. on .a guide. rod 27- fixed to the mast at the top 
. larger scale the, main. parts· of Figures 1 and on the pedestal or base·§. The coun- , : 

25 and 3. respectively as a_ · · · vie:w ,and a terweight includes, in adctiti.oo ro · the in- 90 
plan view after .removal· of e upper part tetchangeable wcight.s 26, resilient suspen- · 
of-the mast, sion studs 18 for demounting. 

Figures ~·and 1. show. nalogously to The gitlde. pulleys 23 .for the suspension 
Figures 1 and .3. · a. vari · mcluddng . -a cables of ; the · counterweight 25 ~ so · 

30 counterbalancing arrangem.en by coupling mounted at the top . of the mast that the 95 
two pumps immersed . in· t:wo _ . !Us; and · strands. 24 of these cables descend parallel 

, Figure 8 is a · side vie.w · a variallll: of to the guide tod 27. . 
the device of Figures 4 and·· . As to the pulleys 21. they ar;e carried at 

The first preferred em "ment of the the end of a support a.rm or. jib 28 · 
35 apparatus according to the ! iinventd.on is pivot.ally mounmd on the mast 20 a.t i.t.s 100 

,g;hoWo. in Figures 1 to 5 •. t consists of upper part. The jib 28 includes an arm 29 
· machinery or a plant 10 f. actua:1ling a and a b.racket 30. 

W)inoh 11 and a· tubular ·mast. 20 preferably It is mounted for pivoting about a ver­
conneoted .to the machinery the same ·tlicat axle 31 :of a support 32 fiix.ed to the 

40 pede.9tal or base 1. The tub ar mast 20 mast 20. The arm 29 includes a crank 29' 105 
earlies two pairs of '.guide pulleys with having .a 'Vertical slot 29" serving· to im­
horizontal axes of rota.tli.o · namely a mobilfae. the arm in two places. determined 
lateral pail' 21 for guiding a d,ouble cable by vertical slots. 32' and 32" of the sup-

·. 22· between the winch 11 and lthe non-illus- port 32. The (Wo strands 22 are connected 45 trated set of rods or link.age. Lid an upper to the Linkage by way of a rocking lever. 110 

pair 23 for tho· guidance of·~-'~ .. kn- por ... . 
24 between the Wlinch 11 a oounter- Acccmliing to a variant shown in Figure 
weight 25 acc6mmodated in .the tubular s.- the arm 29 and ·the obra()ket: 30 ~ not 
mast 20. · · · j · connected to the axle of the pulleys 21 but ;::< 

50 The · oounterweiglit 25 :inclUdes m- are linteroonnected by a v~cal spindle 33 115 
-terchangeable weights 26 · allow itS ar:ound which, the·· horizontal axle 21' of 
weight to be adjuslled. e.g. t >the sum of the p:ullpys 21: can ·swivel a,®ut a vertical 
the :weight of the; linkage ail of one-half axis in such a 'manner. as t<» ensure a finer 
of the col'umn of the Iii.quid . pied. cent'«ing of the· cabl~ 22 on the axis of . ., 

55 The plant 10 actliating the . :" ch ll in- the linkage, i.e. tn ·ensure th.at the . ¢ables 120 
eludes the· following : COJD.pOM · ·: which are pull more closeily · aJ.ong · this· axis~ The at~ 
not shown in detail: a hydra ·~c:motor for tachment points of the vertical spindle 33 
actuatling:: the w.i.ilch; a: · hie-output ·to the artn ·and 'lihei. bracket are .. ·tben trans­
pump for feeding this·:Iilot<>r tli: hydraulic ferred. to the outside ·ot the, hed.ght of the '. ·. 

60 liquid (oil) and delivering an utiput of oil pulleys to permiit optimal posi!tionirig of the 125. 
proportional ·to flhe opening ~e of its latter. 
oonlrol lever. in one clirectd.on . in the op- In the embodiment described hi1lh~o. it 
posi.ite direction acoonling to . hedhe.r this will be appreoia.ted that the wisembly coo.­
lever is to the one or :ID the ·. er side of stituted by the .jib 28 and the pulleys 21 

6S its zero position of no <>utput , an electric carried thereby may be lock.-ed eiither dn d.its 130 
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pumping position represented in full lines 
L in Figure s. wherein -the cables· 22 fall ap­

preciably to the right of the centre of the 
shaft 2 of the well to be cleared, or in i.ts 

S retracted position represented in broken 
lines in Figure 5. wherein the shaft 2 is 

·; ;rholly cleared in a vertical direction of all 
Lobstruction. 
~ ~ All ithe mechanical parts may be at 
10 ground .level or at the level !Of the work 

floor where there ls easy and oomplqe 
access to the controls· or dials. The circular 
shape and sinall diameter of the mast p;r­
miits the pivoting assembly cons1J.itured. by 

15 the jib, the pulleys and the cmnk of the 
jib to have a 1a:rge -angl~ ~f rotation, ;which 
faciJli:tares :seivicing and maintenance of the 
~11 since a large zone thereof can be 
freed. 

20 In addiition it wd.11 be seen that !fihe rot.al 
ground space requirement is much reduced. 
the .s.trength of a tubular structure ~w.ing 

. •'.ts size to be greaitly deaeased in com­
parison :with lattice structures. This ad-

25 vantage is very dmpol'lant for marine 
produotion platforms where provision of 
the floor area is costly. 

Of course, itb.e height of lthe mast 20 and 
the len&fh of 1:he cable made. fast on the 

30 w,inch are such as to ensure the required 
vet'ti.cal stroke for the pump alJd that the 
linkage can be raised by the W)i.nch. at least 
link by link. . 

Acoonling .to the variant shown in 
35 Figures 6 and 7 two pumps are each ac­

tuated. one in a respective well. by means 
of a respeclli.ve linbge. . 

A sole base or pedestal 1 cam.es a single 
plant 10 and a &ng1e winch, tire aibles 22 

40 being made fast on tbds winch and being 
direored ro each of the linkages iby meaps 
of pulleys 21 carried on two tubular masts 
20 fixedy mounted on the base 1 and con­
nected by a cross-bar 20'. This anange-

45 ment is favoura:ble where the delivery and 
load of the two :wells are generally 
balanoed. The construction of the mast.s is 
the same as in the rust embod!iment de­
scribed above except that these masts do 

SO not have counterweight balancing devices. 
WHAT WE CLAIM IS:-
1. Pumping appam.tus for a W!ell com­

prising a framewprk, a driving plant, a rod 
linkage comiecta.ble to a force pump im-

SS mersed in the w.eH. a fleJiible conneotioo 
bellween the . said plant and the said red 
linkage for tmnsmKting and inlpatting a re­
oiprocaling ifting and l.ow:ering movement 
to the rod linkage to actuate the force 

60 pump, wherein the framework supports. for 

the flexible connd,on W. the rod 1dnkagy. 
at least one guide pulley ha"Y.ing a horjzon-
tal axis of rotation as well as an arm for 
carrying said at least one guide pulley and 
which arm is mounted for pivoting on the 65 
framework about a vertical axis. the 
framework being constituted by a tubular 
mast. 

2. Pumping apparatus according to 
c1a.im 1 ~erein locking means are 70 
provided for locking the said arm in either 
of at least two angularly spaced apart posi­
tions. 

3. Pumping apparatus according to 
claim 1 or claim 2 wherein there are 75 
means for countet1ba.lancing the forces- ex· 
erted on the flexible connection constituted 
by the coupling together of ·tw9 wells, each 
.served by a respective tubular mast. 

4. Pumping apparatus according to 80 
claim 3. wherein a connecting member in­
tegrally connects the two tubular mas.ts on 
the same base. 

5. Pumping apparatus according to 
claim 1 or claim 2, further including means 85 
for counterbalancing the forces exerted on · 
the flexible connection, the counterbalanc-
ing means being in the form of a counter­
weight device accommodated in the tubular 
mast which latter serves to guide it and 90 
which has at its top a second guide pulley, 
and a second ftexible connection being 
guided by said second guide pulley and 
ca:rrylllg the counterweight devioe. 

6. Pumping apparatus acoording to 95 
claim 5, wherein the .tubular mast includes 
a central guide rod fixed a.t the top and 
botrom of the mast and the ooun~t 
device includes a -safety device. 

7. Pumping apparatus according to any 100 
preceding claim. .wherein means are 
proviided for adjusting the angular position 
of the said at leaat one guide pulley car-
ried by the pivotable arm, the horiwntal 
axl-e of the said at least one pulley befog 105 
mountled on a vertical spindle. 

8. Pumping apparatus subst.a.OOally as 
herein described with reference to and as 
shown iin Figures 1 ro 5. 6 and 7. or 8 of 
the a.coompanying dra"Wings. no 
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r.· .. pumping position represented in full lines 
in Figure 5. :w:herein the cables 22 fall ap­
preciably to the right of the centre of the 
shaft 2 of the well to be cleared, or in tts 

5 retracted position represented in broken 
Jines in Figure 5. wherein the shaft 2 is 

,· ·,holly cleared in a vertical direction of all 
t obstruction. 

All the mechanical parts may be at 
10 ground level or at the level of the work 

floor where there is easy and complete 
access .to the controls or dials. The circular 
shape and small diameter of the mast pcar­
mits the pivoting assembly constituted by 

15 the jib. the pulleys and the crank · of the 
jib to have a large angle 'Of rotation. which 
facilii.tates servicing and maintenance of the 
w:ell since a large zone thereof can be 
freed. 

20 In addition it will be seen that the total 
ground space requirement is much reduced. 
the strength of a tubular stnicture allowing 
·:ts size to be greatly decreased in com­
parison :with lattice structures. This ad-

25 vantage is very important for· marine 
produc:Uon platforms w:here provision of 
the floor area is costly. 

Of course. the height of tthe ·mast 20 and 
the length of the cable mad~ fast on the 

30 winch are such as to ensure the required 
vertical stroke for the pump and that the 
linkage can be raised by the W!inch. at least 
link by link. 

According .to the variant shown in 
35 Figures 6 and 7 two pumps are each ac­

tuated, one in a respective well, by means 
of a respective linkage. 

A sole base or pedestal 1 carries a single 
plant 10 and a si:D.gle winch. the cables 22 

40 being made fast on thiS winch and being 
directed ,to each of the ·linkages by meaps 
of pulleys 21 carried on two tubular masts 
20 fixedy mounted on the base 1 and con­
nected by a cross-bar 20'. This arrange-

45 ment is favourable where the delivery and 
load of the two ~tls are generally 
balanced. The construction of the masts is 
the same as in the first embodiment de­
scribed above except that these masts do 

SO not have counterweight balancing devices. 
WHAT WE CLAIM IS:-
1. Pumping apparatus for a : \veil com­

prising a framework. a driving plant, a rod 
·linkage connectable to a force pump im-

55 mersed in the w.ell. a fle.xiible connection 
between the said plant and ·the said rod 
linkage for transmitting and im_parting a re­
ciprocating lifting and lowering movement 
to the rod linkage. to actuate the force 

60 pump. wherein the framework supports. for 

the flexible connection tQ the rod ~ 
at least one guide pulley having a horizon-
tal axis of rotation as well as an arm for 
carrying said at least one guide pulley and 
which arm is mounted for pivoting on the 65 
framew:ork about a vertical axis. ··-·me­
framework being constituted by a tubular 
mast 

2. Pumping apparatus according to 
claim 1 wherein locking means are 70 
provided for locking the said arm in either 
of at least tw:o angularly spaced apart posi­
tions. 

3. Pumping apparatus according to 
claim 1 or claim 2 wherein there are 75 
means for counterbalancing the forces ex­
erted on the flexible connection constituted 
by the coupling together of tw:o wells. each 
served by a respective tubular mast. 

·4. Pumping apparatus according to 80 
claim 3. wherein a connecting member in­
tegrally connects the two tubular masts on 
the same base. 

S. Pumping apparatus according to 
claim 1 or claim 2, further including means 85 
for counterbalancing the forces exerted on 
the flexible connection. the counterbalanc-
ing means being in the form of a counter­
weight device accommodated in the tubular 
mast which latter serves to guide it and 90 
which has at its top a second guide pulley. 
and a second :flexible connection being 
guided by said second guide pulley and 
carrying the counterweight device. 

6. Pumping apparatus according to 95 
claim. S, wherein the ·tubular mast includes 
a central guide rod fixed at the top and 
bottom of the mast and the counterweight 
device includes a safety devd.ce. 

7. Pumping apparatus according to any 100 
. preceding claim, where.in means are 
provided for adjusting the angular position 
of the said at least one guide pulley car­
ried by the pivotable arm, the horizontal 
axle of the said at least one pulley being 105 
mounted on a verti~ spindle. 

8. Pumping apparatus substantially as 
here.in described with reference to and as 
shown iin Figures 1 to S, 6 and 7, or 8 of 
the accompanying drawings. 110 
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