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having a joint and a cylinder attached between the base structure and the articulated member, wherein an arm of the cylinder Is
extended to push the joint of the articulated member to an over-center position, thereby locking the articulated member.
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(57) Abstract: A tilt mechanism for manipulating an mjector head mounted

102

on a tiltable platform attached at one end to a pivot mount on a base struc-

g S e ture includes an articulated member attached between the tiltable platform

O R s and the base structure, the articulated member having a joint and a cylinder

g {5::}:55\:;;:\ 2 attached between the base structure and the articulated member, wherein an

DARNC I =Y e SR arm of the cylinder is extended to push the joint of the articulated member to
an over-center position, thereby locking the articulated member.
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INJECTOR HEAD TILT MECHANISM
Field

Embodiments disclosed herein relate to a coiled tubing unit, more particularly, an

injector head tilt mechanism.

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 hole.

In one aspect, embodiments disclosed herein relate to an injector head mounted on a
tiltable platform attached at one end to a pivot mount on a base structure, and a ftilt
mechanism for manipulating the tiltable platform, the tilt mechanism including an articulated
member attached between the tiltable platform and the base structure, the articulated member
having a joint and a cylinder attached between the base structure and the articulated member,
wherein an arm of the cylinder is extended to push the joint of the articulated member to an
over-center position, thereby locking the articulated member.

In other aspects, embodiments disclosed herein relate to a method of manipulating a
tiltable platform on which an injector head 1s mounted, the tiltable platform pivotally
connected at onc end to a base structure, the method including attaching an articulated
member having a joint between the tiltable platform and the base structure, attaching a
cylinder between the base structure and the articulated member, and extending an arm of the
cylinder, thereby pushing the joint of the articulated member to an over-center position,
thereby locking the articulated member.

In yet other aspects, embodiments disclosed herein relate to a coiled tubing unit
including an injector head mounted on a tiltable platform attached at one end to a pivot mount
on a base structure, and a tilt mechanism for manipulating the tiltable platform. The tilt

mechanism includes an articulated member attached between the tiltable platform and the
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5  base structure, the articulated member having a joint and a cylinder attached between the base
structure and the articulated member, wherein an arm of the cylinder is extended to push the
joint of the articulated member to an over-center position, thereby locking the articulated

member.

BRIEF DESCRIPTION OF THE DRAWINGS

10 The invention 1s 1llustrated in the accompanying drawings wherein,

Figure 1 illustrates a perspective view of an embodiment of an injector head tilt
mechanism 1n a collapsed position;

Figure 2 1llustrates a side view of the injector head tilt mechanism of Figure 1;

Figure 3 illustrates a perspective view of an embodiment of an injector head tilt

15 mechanism 1n an extended position.

DETAILED DESCRIPTION

An 1njector head tilt mechanism and method for raising an injector head 1s disclosed.

The 1njector head tilt mechanism may be on a coiled tubing unit. The coiled tubing unit may
include a complete set of equipment necessary to perform standard continuous-length tubing

20  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 cotled 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 the coiled tubing unit. The coiled tubing units may further comprise other

25  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.
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An injector head may be mounted on a tiltable platform above a substantially
horizontal base structure. Typically, the base structure may be mounted on a truck or trailer.
One end of the tiltable platform is attached to the base structure at a pivot mount, e.g., pinned
or otherwise. The tilt mechanism disclosed herein manipulates the tiltable platform relative
to the base structure to raise and lower the injector head for use or transport. The tilt
mechanism includes an articulated member and at least one extendable cylinder. One or
more cylinders extend to push a joint of the articulated member to an over-center position,
thereby locking the articulated member. In the event hydraulic cylinders are used, this allows
the articulated member to substantially fully support the load without the need for hydraulic
pressure 1In the cylinders. Thus, a loss of hydraulic power may not adversely aftect the
system.

The tilt mechanism may include an articulated member. The articulated member may
have a joint coupling first and second arms of the member. For example, the joint may
include a pin inserted through holes in the arms of the articulated member, or any other type
of joint. The first arm may be connected to a pivot point (e.g., pinned or otherwise) on the
tiltable platform at an end opposite the joint. The second arm may be connected to a pivot
point (e.g., pinned or otherwise) on the base structure at an end opposite the joint.

The tilt mechanism 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 a pivot point (e.g., pinned or otherwise) on the second arm of the articulated
member. Alternatively, the cylinder could be attached at a pivot point (not shown) on the
first 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
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mechanical. The tilt mechanism may include one or more extendable cylinders and

articulated members on each side of the injector head.

Figures 1-3 illustrate an embodiment of an injector head tilt mechanism 100. An
injector head 50 is mounted on a tiltable platform 104 by any means. The tiltable platform
104 is attached at one end to a pivot point 106, e.g. pinned or otherwise. The pivot point 106
may be located on the distal end of a rigid structure 108 extending upward from a
substantially horizontal base structure 102. The base structure 102 may be mounted on a
truck or trailer. The base structure 102 may be a commonly known weldment.

The tilt mechanism 100 includes an articulated member 110. The articulated member
110 has a joint 111 coupling first and second arms (110a, 110b) of the member 110. For
example, the 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 '1 10a 1s connected to a ptvot point 112
(e.g., pinned or otherwise) on the tiltable platform 104 at an end opposite the joint 111. The
second arm 110b is connected to a pivot point 114 (e.g., pinned or otherwise) on the base
structure 102 at an end opposite the joint 111.

The tilt mechanism 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 a pivot point 117 (e.g., pinned or otherwise) on the
second arm 110b of the articulated member 110. Alternatively, the cylinder 116 could be
attached at a pivot point (not shown) on the first arm 110a. In one embodiment, the cylinder
116 may be a hydraulic cylinder in fluild 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 tilt mechanism 100 may
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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 injector tilt mount 100 is 1n the
collapsed position (shown in Figure 1) where the injector head 50 is tilted at an angle, that is,
a longitudinal axis of the injector head 50 is not vertical. During use, the injector tilt mount
100 is in the extended position where the longitudinal axis of the injector head 50 1s
substantially vertical. Methods of using the injector tilt mount include raising the injeCtor
head from a collapsed position to an extended position for use, and then lowering the injector
head from the extended position to the collapsed position for storage or transport.

To raise the injector head to an extended position (shown in Figure 3), the cylinders
116 are actuated to extend a cylinder arms 115. The cylinder arms 115 push each respective
articulated member 110 near the joint 111 which straightens each articulated member 110 and
raises an end of the tiltable platform 104, and accordingly, the imjector head 50. Joints 111 of
cach articulated member 110 are pushed to an over-center position, that 1s, where the first
arm 110a and second arm 110b effectively form a rigid member. In a fully extended position,
the articulated member is locked and the injector head 50 and tiltable platform 104 do not rest
on the cylinders. In the evént that the cylinders are hydraulic and communicating with a
hydraulic fluid source, the injector head 50 and tiltable platform 104 do not rest on the
hydraulic system, that is, they do not exert back pressure on the hydraulic system because the
articulated member 1s locked. To lower the injector head, the cylinder arms are retracted.

The first arm 110a and second arm 110b of the articulated member 110 are configured
to be moved to an over-center position in an extended position of the tilt mechanism.
Initially, 1n a collapsed position, the first arm 110a and second arm 110b may form an acute
angle a. In an extended position, the first arm 110a and second arm 110b may form an

obtuse angle a, or an angle a greater than an obtuse angle. As used herein, an “over-center”
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position may be angle a substantially equal to or greater than 180 degrees. In certain

embodiments, the first arm 110a and second arm 110b may engage each other in an extended

position, thereby locking the articulated member 110.

In other embodiments, one or more cylinders may be attached to the tiltable plattorm
so that the cylinders push on the tiltable platform. When the cylinder is fully extended it may
be mechanically locked by any means. In yet other embodiments, when the cylinder 1s fully

extended other mechanical safety locks may be manually or automatically raised into position

to support the tiltable platform.

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.
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Clean, Unmarked Claims
1. An injector head mounted on a tiltable platform attached at one end to a pivot mount
on a base structure, and a tilt mechanism for manipulating the tiltable platform, the tilt
mechanism comprisiﬂg:

an articulated member attached between the tiltable platform and the base structure,
the articulated member having a jont; and .

a cyliﬁder attached between the base structure and the articulated member,

wherein an arm of the cylinder is extended to push the joint of the articulated member

to an over-center position, thereby locking the articulated member, and

wherein the tiltable platform is moved to a horizontal position.
2. The tilt mechanism of claim 1, whercin the cylinder is hydraulic.
3. Thé tilt mechanism of claim 2, wherein there is substantially no backpressure on the
hydraulic cylinder when the articulated member i1s locked.
4. The tilt mechanism of claim 1, wherein an angle between arms of the articulated
member is substantially equal to or greater than 180 degre:es in the over-center position.
5. A method of manipulating a tiltable platform on which an injector head is mounted,
the tiltable platform pivulally conncoted at one end to a hase structure, the method
comprising:

attaching an articulated member having a joint betweeh the tiltable platform and the
base structure;

attaching a cylinder between the base structure and the articulated member; and

36716991 5/5/2016 8:11 AM
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extending an arm of the cylinder, thereby pushing the joint of the articulated member
to an over-center position and locking the articulated member, thereby moving the tiltable
platform to a horizontal position.
6. The method of claim 5, further comprising creating an angle between arms of the
articulated member substantially equal to or greater than 180 degrees in the over-center
position.
7. The method of claim 5, further comprising retracting the arm of the cylinder.
8. A coiled tubing unit comprising:

an injector head mounted on a tiltable platform attached at one end to a pivot mount
on a base structure; and

a tilt mechanism for manipulating the tiltable platform, the tilt mechanism comprising:

an articulated member attached between the tiltable platform and the base structure,
the articulated member having a joint; and

a cylinder attached between the base structure and the articulated member,

wherein an arm of the cylinder is extended to push the joint of the articulated member
to an ovet-center position, thereby locking the articulated member, and

wherein the tiltable platform is moved to a horizontal position.
9. The coiled tubing unit of claim 8, wherein the cylindcr is hydraulic.
10. The coiled tubing unit of claim 9, wherein there is substantially no backpressure on the
hydraulic cylinder when the articulated member 1s locked.
11.  The coiled tubing unit of claim 8, wherein an angle between arms of the articulated

member is substantially equal to or greater than 180 degrees in the over-center position.

36716991 5/5/2016 8:11 AM
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