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ABSTRACT

A lifting bale is mounted on top of an injector head for handling the injector head. The
lifting bale includes a lifting arm attached to the injector head, an articulated member attached
between the injector head and the lifting arm, the articulated member having a knee joint, and a
cylinder, having an extendable and retractable arm, attached between the injector head and the
knee joint. The cylinder arm is configured to be moved to raise the lifting arm, and is further

configured to be extended and retracted to provide load balancing of the injector head.
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TITLE: INJECTOR HEAD LIFTING BALE

FIELD
Embodiments disclosed herein relate to a coiled tubing unit, more particularly, a lifting
bale used to position injector heads in operation and during rig-up and rig-down operations.

BACKGROUND AND SUMMARY

The main engine of a coiled tubing unit is the injector head. This component contains the
mechanism to push and pull the coiled tubing in and out of the well. The injector head is
installed on the wellhead. The injector head should be at the correct angle relative to the
wellhead to be installed correctly and provide proper entry of the coiled tubing into the wellhead.

In one aspect, embodiments disclosed herein relate to a lifting bale configured to be
mounted on top of an injector head for handling the injector head, the lifting bale including a
lifting arm attached to the injector head, an articulated member attached between the injector
head and the lifting arm, the articulated member having a knee joint, and a cylinder, having an
extendable and retractable arm, attached between the injector head and the knee joint. The
cylinder arm is configured to be moved to raise the lifting arm, and is further configured to be
extended and retracted to provide load balancing of the injector head.

In another aspect, embodiments disclosed herein relate to a method of handling an
injector head, comprising pivotally attaching a lifting arm to the injector head, attaching an
articulated member having a knee joint between the lifting arm and the injector head, attaching a
cylinder having an arm between the injector head and the knee joint, manipulating the cylinder
arm and raising the lifting arm, attaching a cable to a distal end of the raised lifting arm and
positioning the injector head over a wellbore, and extending or retracting the cylinder arm to

balance the injector head.
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In yet another aspect, embodiments disclosed herein relate to a coiled tubing unit
including an injector head, a gooseneck mounted on top of the injector head, a lifting bale
mounted on top of the injector head, the lifting bale including a lifting arm attached to the
injector head, an articulated member attached between the injector head and the lifting arm, the
articulated member having a knee joint, and a cylinder having an arm attached between the
injector head and the knee joint, wherein the cylinder arm is retracted and extended to balance
the injector head.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated in the accompanying drawings wherein,

Figure 1 illustrates a general layout of a coiled tubing unit;

Figure 2 illustrates a side view of an embodiment of a lifting bale in a collapsed position;

Figure 3 illustrates a side view of an embodiment of a lifting bale in an intermediate

extended position;

Figure 4 illustrates a side view of an embodiment of a lifting bale in a fully extended

position.

DETAILED DESCRIPTION

An injector head lifting bale is disclosed. The lifting bale is a mechanism configured to
provide load balancing of an injector head during handling operations. The injector head lifting
bale may be mounted on top of the injector head of a coiled tubing unit. The coiled tubing unit
may include a complete set of equipment necessary to perform standard continuous-length tubing
operations in the field. For example, the coiled tubing unit may comprise a reel for storage and
transport of coiled tubing, an injector head to provide surface drive force to run and retrieve
coiled tubing, a control cabin from which an equipment operator may monitor and control the

coiled tubing, and a power pack to generate hydraulic and pneumatic power required to operate
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the coiled tubing unit. The coiled tubing units may further comprise other equipment for
continuous-length or coiled tubing operations in the field. Moreover, in certain embodiments the
coiled tubing unit may comprise onshore coiled tubing units such as a truck mounted coiled
tubing unit or larger trailer mounted coiled tubing units. Still further, in other embodiments the
coiled tubing unit may comprise offshore coiled tubing units such as those mounted on a lift
boat, barge, offshore platform or any other offshore structure.

The lifting bale is comprised of various arms secured with pins, hydraulic cylinders that
can be manipulated for leveling the injector head, and an arm for connecting the lifting bale to a
crane. Figure 1 illustrates a general layout of a coiled tubing unit, and particularly, the lifting
bale 100 mounted on top of the injector head 90. A suspension cable 10 extends downward from
a crane (not shown) and attaches to the lifting bale 100. Coiled tubing 50 extends from a tubing
reel 80, over a gooseneck 95, into an upper end of the injector head 90 and out a lower end into
the well (not shown).

The lifting bale includes a lifting arm that is pivotally attached on a side or anywhere on
the injector head. The lifting bale includes an articulated member attached between the lifting
arm and the injector head. The articulated m‘ember has a knee joint coupling the first and second
arms of the articulated member. For example, the knee joint may include a pin inserted through
holes in the arms of the articulated member, or any other type of joint. The first arm is
connected to a pivot point (e.g., pinned or otherwise) on the lifting arm at an end opposite the
knee joint. The second arm is connected to a pivot point (e.g., pinned or otherwise) on a base
structure at an end opposite the knee joint. The base structure may be part of the injector head on

which the lifting bale is mounted.
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The lifting bale further includes a cylinder having an extendable arm. The cylinder may
be attached between the base structure and the articulated member. For example, the cylinder
may be attached at a pivot point (e.g., pinned or otherwise) of the base structure and the knee
joint (e.g., pinned or otherwise). Alternatively, the cylinder could be attached at a pivot point
(not shown) on either the first arm or second arm. In one embodiment, the cylinder may be a
hydraulic cylinder in fluid communication at any pressure with a hydraulic fluid source. In other
embodiments, the cylinder may be pneumatic or electric. In yet other embodiments, the cylinder
may be mechanical. The lifting bale may include one or more extendable cylinders and
articulated members on each side of the injector head.

Figures 2—4 illustrate an embodiment of a lifting bale 100. The lifting bale 100 includes
an articulated member 110. The articulated member 110 has a knee joint 111 coupling first and
second arms (110a, 110b) of the member 110. For example, the knee joint 111 may include a
pin inserted through holes in the arms of the articulated member 110, or any other type of joint.
The first arm 110a is connected to a pivot point 112 (e.g., pinned or o;herwise) on the lifting arm
104 at an end opposite the knee joint 111. The second arm 110b is connected to a pivot point
114 (e.g., pinned or otherwise) on a base structure 102 at an end opposite the knee joint 111.
The base structure 102 may be part of the injector head (not shown) on which the lifting bale
100 is mounted.

The lifting bale 100 further includes a cylinder 116 having an extendable arm 115. The
cylinder 116 may be attached between the base structure 102 and the articulated member 110.
For example, the cylinder 116 may be attached at a pivot point 103 (e.g., pinned or otherwise) of
the base structure 102 and the knee joint 111 (e.g., pinned or otherwise). Alternatively, the

cylinder 116 could be attached at a pivot point (not shown) on either the first arm 110a or second
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arm 110b. In one embodiment, the cylinder 116 may be a hydraulic cylinder in fluid
communication at any pressure with a hydraulic fluid source. In other embodiments, the cylinder
116 may be pneumatic or electric. In yet other embodiments, the cylinder 116 may be
mechanical. The lifting bale 100 may include one or more extendable cylinders and articulated
members on each side of the injector head.

During transport or at other times of nonuse, the lifting bale 100 is in the collapsed
position (shown in Figure 2) where the lifting arm 104 is lowered and almost completely
horizontal. During use, the lifting arm 104 is raised in the extended position. Methods of using
the lifting bale 100 include raising the lifting arm 104 from a collapsed position to an extended
position for use, and then lowering the lifting arm 104 from the extended position to the
collapsed position for storage or transport. No part of the lifting bale 100 need be unpinned or’
taken apart to completely collapse the lifting arm 104.

To raise the lifting arm 104 to a fully extended position (shown in Figure 4), the cylinder
116 is actuated to retract the cylinder arms 115. The cylinder arm 115, because it is attached to
the knee joint 111, pulls the articulated member 110, which straightens articulated member 110
and raises an end of the lifting arm 104. Knee joint 111 of the articulated member 110 is pulled
until the arms of the articulated member 110 are almost straight. A cable 10 (shown in Figure 1)
extending downward from a crane (not shown) may be attached to a shackle assembly 12 pinned
to a distal end of the lifting arm 104. When lifted, the knee joint allows most of the load to pass
through the articulated member. The crane positions the injector head over the well.

As the injector head is positioned over the well, the lifting bale 100 may be manipulated
to shift the center of gravity as required to maintain vertical alignment. Referring to Figure 1,

various forces may act on the injector head and move it out of vertical alignment with the well.



10

15

CA 02930620 2016-05-20

For example, the center of gravity of the injector head may shift, directing the bottom of the
injector head away from the tubing reel (see arrow “A” indicating direction), directing the tip of
the gooseneck downward (see arrow “B”), or directing the top of the injector head towards the
reel (see arrow “C”). In response, the hydraulic cylinder of the lifting bale may be actuated,
either to extend or retract the arm 115, to compensate for the various movements.

To completely lower the lifting arm 104, the cylinder arm 115 is substantially fully
extended.

The claimed subject matter is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those described
herein will become apparent to those skilled in the art from the foregoing description. Such

modifications are intended to fall within the scope of the appended claims.



Claims

1. A method of handling an injector head, the method comprising: pivotally attaching a lifting arm at a
first end to the injector head and at a second end to a lifting cable extending downward from a crane;
attaching an articulated member having a knee joint between the lifting arm and the injector head;
attaching a cylinder having an arm between the injector head and the knee joint; manipulating the
cylinder arm and raising the lifting arm; positioning the injector head over a wellbore; and extending or
retracting the cylinder arm to balance the injector head.

2. The method of claim 1, further comprising extending or retracting the cylinder arm as required to
vertically align the injector head with the wellbore.

3. The method of claim 1 or 2, wherein the cylinder is hydraulic.

4. The method of claim 1 or 2, wherein the cylinder is electric.

5. A method of positioning an injector head over a wellbore, the method comprising: pivotally attaching
a lifting arm at a first end to the injector head and at a second end to a lifting cable extending downward
from a crane; attaching an articulated member having a knee joint between the lifting arm and the
injector head; attaching a cylinder having an arm between the injector head and the knee joint;
retracting the cylinder arm, and thereby raising the lifting arm; positioning the injector head over the
wellbore; and extending or retracting the cylinder arm to vertically align the injector head with the
wellbore.

6. The method of claim 5, wherein the cylinder is hydraulic.

7. The method of claim 5, wherein the cylinder is electric.
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