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11(71) We, CBNTRB D’E’I‘UDBS ET DB
RBALISATIONS - INDUSTRIELLES DE
L’ATLANTIQUE (CERIA) of 1°and 3 rue Mar-
cel Sembat, 44049 - Nantes' Loire - Atlan-

S tique, France, a body corporite

‘organized
under the laws of France, do hereby de-

clare the invention, for which we pray that
apa'tenltmaybegrantedtous, -and - the
method by which # is to be performed, to

10 be particularly descnbed in and by ﬁhe fol-
lowing statement;— -

The invention concerns a pumplng de-
vice for wells, e.g. oil wells, comprising a
framework or 1ig and machinery capable of

15 imparting, by ithe intermediation of ‘a

- flexible conmection, a reci ‘nising
and falling movement to a set: of -rods or
links whereby to actuate @ foroe pump im-
mersed in the well.

20 - Pumping devices ofﬂmslunda.reknown,

e.g. from German Patent Specification No.
814432 and U.S. Patent Specification No.
1839 355, wherein the framework ‘has, for
the connection to the set of rods; at least

25 one guide pulley. with a horizontal axis of

rotation carried on an arm for- puvomng on
the framework about a ventical axis.
However, these devices consist: of latmoe
frameworks. In order to give the’ ‘heécessary
30 strength to such frameworks, they must be
' faarlylamgeandtheylhusoocupyarela
tively large surface area. Moreover,: they
are expensive to maintain, eSpeciaI}y in a
marine environment, and in use it is dif-

35 ﬁcu]:t_to_ release -the head of the well for

- work., In addition, - lattice
frameworks do not ‘permit a large pivotal
angle to be achieved by the p1votmg arm.

An aim of the invention is to- propose a

40 new._ type of pumping device of minimum
ground or marine 'platform “space re-
quirement and which penmds the* complete

- disengagemernt in height of ‘the servicing
shaft of the well without complicated or
45 oostly operatlons and thhout dlsplaoement

?f matenal on the ground or on the plat-
orm. .

According to uhe pnesent invention, thene
is provided pumping -apparatus for a well,
ocomprising a framework, a driving plant, a 50
rod linkage connectable to a force pump -
immersed in the well, a flexible connection
between the said plant and the said rod
linkage for transmitting and imparting a re-
ciprocating lifting and lowering movement 55
to the rod linkage to actuate the - force
pump, wherein the framework supports for
the flexible connection to the rod linkage,
at least one guide pulley having a horizon-

“tal axis of rotation as well as an arm for 60

carrying said at least one guide pulley and
which arm is mounted for ivoting on the
framework about a vertical axis, the
framework bemg oonstmmd by a tubular
mast. 65
Aocordmg to a preﬂemed feature, the
arm mounted on the framework for pivot-
ing about a vertical axis is pivotable be-
tween at least: two - positions angularly
spaced by about 90° from each other. 70
Preferably,- for counterbalancing the
forces exented on the flexible connection,
two wells :are coupled or twinned and each
is served by a respective tubular mast so
that counterbalancing. is ‘achieved by the 75
coupling or twinning of the two pumps
each immersed in its own well. It is then
advantageous for the two tubular masts to
be - integrally joined together by a con-
necting means on the same base. 80
Acocording ‘to a variant, counterbalancing
is achieved by a counterweight device ac-
commodated - in . the. tubular mast which
serves as a guide therefor and which at its
head carries a second guide pulley and a 85
second flexible connection being guided by
said second guide pu]lqr and canrymg the
counterweight.
Expediently, the tubular mast rmcludm a
central guide rod fixed at the top and at 90
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the bottom of -the mast agd .tk
_ weight device includes a safet
According to one i

‘horizontal axles of the guifle -pulleys -car- -

Smedbythepwomllymo arms are

_ camed on. vertical axles are adjustable
Coin angula.r position on the pivoting arms.

' beoome clear. from the |description of
10. prefm'ed embodimenis
mierely by way of example,| with reference
to the attached drawings.

Figures 1 and 2 show: m{ vetical eleva-

tion, partially broken away, two mutually

15 onthogonal views from the front and from
the left of the pumpmg apparatus accord-
ing to.the invention with: unﬁerweught

counterbalancing: means, :
Figure 3 shows in. plan : apparatus of
20 Figures 1 and 2, the respective viewing
directions. of Figums 1 and P being shown
at I and I, . ;
Fagures4and5respecuv_yshowona
. larger- scale ‘the. main . pasts' of -Figures 1
25 and 3, respectively .as a re
plan view after removal of
of the mast, -
. Figures 6-and 7 show,
Figures 1 and 3, a. vari
30 counterbalancing atrangemen by couplmg
two pumps immersed in two well
. Figure 8 is a :side view
_ the device of Figurés 4 and 5.
.. The first preferred embodi
35 apparatus acoordmg ‘to ..the | invention is
shown in Figures 1 to 5.-
- machinery or a plant 10 f ting a
winch: 11 and a’tubular ‘mast {20 prefembly
- connected to the machinery
40 pedestal or base 1. The *tb
cariies two pairs of -.guide |pulleys with
horizontal axes of rotation;
lateral pair 21 for guiding a doubélue cable
45 22 between the winch 11 and non-illus-
trated set of rods or linkage, an upper
pair 23 for the guidancé of adouble’ cable
24 between the winch 11 and a counter-
weight 25 accommodated in the tubular
mast 20, SR
50 The - counterweight 25 ':mludes in-
terchangeable weights 26 to - allow -its
weight to be adjusted, ¢.g. to the sum of
the weight of the linkage and ofone-ha]f
of the column of the liquid 1 '
55 . The plant 10 actuating the Wi
cludes the following  components.
not shown in detajl: a hydra -c ‘motor for
actuating: the - winch;, a’ vapiab
. pump for feeding this motor. with hydrauhc
60 liquid (oil) and delivering an cutput of oil
proportional to the opening e of its
control lever, in one direction or in the op-
posite direction according to whether this
lever is to the one or to the qther side of

. motor. for driving this . pump, as well as a
* regulating flywheel for smoothing the peaks ™ \,J

of intensity at-the reversals of the direction '.
of movement; a mechanism for reversing
the direction of movement adapted to rock 70
the control lever of the pump from one -

: -position- to; another symmetrically in relaaw
ill " tion to the zero point; an oil tank and an dwd-

oil cooler; all the ancillary devices that are
indispensable to the ‘satisfactory- operation 75
and to the’ reliability of the installation,

and a casing 12 enclosing all the com-

ponents in a compact fashion.

The drum of the winch 11 carries the
two cables 22 for the rod linkage and the 80
twocablesufortheoounmerwmgh.tzs
The doubling-up of the cables has the eim
of ensuring . their maximum service life.
The drum of the winch 11 also allows the
links of the lmkage 1o be removed from 85
thewell. -

-The tubular mast 20 includes a. central
gmdc rod 27 fixed to the mast -at the top
and on the pedestal or base- §. The coun- .-
terweight includes, in addition to-the in- 90
terchangeable weights 26, resilient suspen-
sion studs 18 for demounting. :

The guide. pulleys 23 for the suspensmn
cables of : the  counterweight 25 are so -
mounted at the top of the mast that the 95
strands 24 of these cables descend parallel
to the guide rod 27. .

As to the pulleys 21, they are carried at
the end of -a” support arm or jib 28
pivotally mounted on the mast 20 at its 100
upper part. The jib 28 includes an arm 29
and a bracket 30.

- It. is mounted for pivoting- about a ver-
tical axle 31 .of a support 32 fixed to the
mast 20. The arm 29 includes a crank 29’ 105
having a vertical slot 29” serving to im-
mobilize .the arm in two places determined
by vertical slots’ 32" and 32” of the sup-
port 32. The two strands 22 are connected
to the linkage by ‘way of a rock:mg lever, 110
as known per se. = -

According to a variant shown in Figure
8, the arm 29 and-the bracket 30 are not
connected to the axle of the pulleys 21 but ;=
are interconnected by a vertical spindle 33 115
around which: tlie - horizontal axle: 21’ of
the pulleys 21 can swivel about a vertical
axis in such a ‘manner.as to:ensure a finer
centeting of the cables 22 on the axis of _ .
the linkage, i.e. to-ensure that the cables 120
pull more closely -along this' axis. The at-
tachment points of the vertical spindle .33
to the arm -and the bracket are then trans-
ferred .to the outside of: ’cherheught of the ' -

pulleys to permit optimal positioning of the 125 .

latter.

In the embodiment described hitherto, it
will be appreciated that the assembly con-
stituted by the jib 28 and the pulleys 21
carried thereby may be locked either in dts 130

—————
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pumping position represented in full lines
in Figure 5, wherein the cables 22 fall ap-
preciably fo the right of the centre of the
shaft 2 of the well to be cleared, or in its
S retracted position represented in broken
lines in Figure 5, wherein the shalt 2 is

All the mechanical 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 pgr-
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
facilitates servicing and maintenance of the
well since a large zone thereof can be
freed.

20
ground space requirement is much reduced,
the strength of a tubular structure allowing

. ‘ts size to be greafly decreased in com-
parison with lattice structures. This ad-

25 vantage is very fmportant for marine
production platforms where provision of
the floor area is costly.

Of course, the height of the mast 20 and
the length of the cable made 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 winch, 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 carnies a single
plant 10 and a single winch, the cables 22

40 being made. fast on this winch and being
directed to each of the linkages by means
of pulleys 21 carried on two tubular masts
20 fixedy mounted on the base 1 and con-
nected by a cross-bar 20’. This am

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

50 not have counterweight balancing devices.

WHAT WE CLAIM IS:— 1

1. Pumping apparatus for a well com-
prising a ﬁ'amew%lik, a dnv;ng plant, a rod
linkage connectable to a force pump im-

55 mersed in the Well, a flexible conmection
between the said plant and the said rod
linkage for transmitting and imparting a re-
ciprocating lifting and lowering movement
to the rod linkage to actuate the force

60 pump, wherein the framework supports, for

In addition it will be seen that the fotal

the flexible connection to the rod linkage,
at least one guide pulley having a horizon-
tal axis of rotation as well as an arm for
carrying said at least ome guide pulley and
which arm is mounted for pivoting on the
framework about a vertical axis, the
framework being constituted by a tubular
mast

65

2. Pumping apparatus according to
claim 1 wherein locking means are
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
means for countetbalancing the forces ex-
erted on the flexible connection constituted
by the coupling together of two wells, each

70

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.

5. Pumping apparatus according to
claim 1 or claim 2, further including means
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
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 acoording to 95
claim 5, 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 device.

7. Pumping apparatus according to any
preceding claim, wherein 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
mounted on a vertical spindle.

8. Pumping apparatus substantially as
herein described with reference to and as
shown in Figures 1 t0 5, 6 and 7, or 8 of
the accompanying drawings.

T. Z. GOLD & COMPANY,
Agents for the Applicants,
Chartered Patent Agents,
Staple Inn Buildings North,
High Holborn,
London WC1V 7QB.
2 Fawley Road,
London NWé 1SH.
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pumping position represented in full lines
in Figure 5, wherein the cables 22 fall ap-
preciably to the right of the centre of tl‘l’e
shaft 2 of the well to be cleared, or in its

S retracted position represented in broken

lines in Figure 5, wherein the shaft 2 is

" +holly cleared in a vertical direction of all

{ 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 per-
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
facilitates servicing and maintenance of the
well 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 structure allowing
‘ts size to be greatly decreased in com-
parison with lattice structures. This ad-

25 vantage is very dimportant for marine
production platforms where provision of
the floor area is costly.

" Of course, the height of the mast 20 and
the length of the cable made 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 winch, 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 single winch, the cables 22

40 being made fast on this winch and being
directed to each of the linkages by means
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 wells are generally
balanced. The construction of the masts is
the same as in the first embodiment de-
scribed above except that these masts do

50 not have counterweight balancing devices.

WHAT WE CLAIM IS:—

1. Pumping apparatus for a.well com-
prising a framework, a driving plant, a rod
linkage connectable to a force pump im-

55 mersed in the Well, a flexible connection
between the said plant and the said rod
linkage for transmitting and imparting a re-
ciprocating lifting and lowering movement
to the rod linkage to actuate the force

60 pump, wherein the framework supports, for

. preceding

the flexible connection to the rod linkage,

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
framework about a vertical axis, "the™
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 two 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 two 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 g5
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 5, 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 device.

7. Pumping apparatus according to any 100
claim, wherein 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 vertical spindle.

8. Pumping apparatus substantially as
herein described with reference to and as
shown in Figures 1 to 5, 6 and 7, or 8 of -
the accompanying drawings. 110

T. Z. GOLD & COMPANY,
. Agents for the Applicants,
Chartered Patent Agents,
Staple Inn Buildings North,
High Holborn,
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2 Fawley Road,
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