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CATWALK AND CRANE SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims benefit of U.S. provisional patent application Serial No.
62/330,721 filed May 2, 2016, and entitled “Catwalk and Crane System," which is hereby

incorporated herein by reference in its entirety.

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT
[0002] Not applicable.

BACKGROUND
[0003] Well systems configured for the production of oil and gas include running tubular
members or drill pipes into and out of a borehole of the well system that extends into a
subterranean earthen formation. In some applications, the individual drill pipe joints are
transported from a storage area distal a drilling platform of the well system to a rig floor of the
drilling platform utilizing a catwalk machine or other system configured to transport the pipe
joint. Once on the rig floor, the pipe joint may be threadably connected to another drill pipe
joint to form part of a drill string extending through the rig floor and into the borehole via a
wellhead disposed at the surface. In certain applications, equipment not easily transportable via
the catwalk machine may need to be transported to and from the rig floor. This equipment can
be located in various places around the drilling rig. In some applications, a crane, such as a
mobile crane or a drill floor mounted crane, is used to lift and move the equipment to the drill
floor and back again.
SUMMARY

[0004] An embodiment of a catwalk and crane system for transporting equipment of a well
system comprises a substructure, a directing frame pivotally coupled to the substructure, a pipe
transporter configured to transport a tubular along the directing frame, a first actuator coupled
to the directing frame and configured to rotate the directing frame relative to the substructure,
and a crane coupled to the directing frame, wherein the crane is extendable from a first end of
the directing frame. In some embodiments, the directing frame is rotatable, the crane is
extendable, and the pipe transporter is moveable up the directing frame to deliver a tubular to
and from a rig floor of the well system. In some embodiments, the catwalk and crane system

further comprises a winch coupled to a cable that is suspended from the crane, wherein the
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winch is configured to extend and retract the cable, and the cable is configured to physically
support a suspended load. In certain embodiments, when the load is coupled with the cable, the
directing frame is configured to transport the load both vertically and horizontally in response
to the extension of the crane from the first end of the directing frame. In certain embodiments,
the catwalk and crane system further comprises a second actuator coupled to the directing
frame and the crane, the second actuator configured to telescopically extend and retract the
crane from the first end of the directing frame. In some embodiments, the load is coupled with
the cable, the directing frame is configured to transport the load both vertically and horizontally
in response to rotation of the directing frame relative to the substructure. In some
embodiments, the pipe transporter comprises a catwalk skate configured to receive the tubular.
In certain embodiments, the catwalk skate comprises rollers and is displaceable between the
substructure and the directing frame to transport the tubular.

[0005] An embodiment of a catwalk and crane system for transporting equipment of a well
system comprises a substructure, a directing frame pivotally coupled to the substructure, a pipe
transporter configured to transport a tubular along the directing frame, a first actuator coupled
to the directing frame and configured to rotate the directing frame relative to the substructure, a
crane coupled to the directing frame, and a winch coupled to a cable that is suspended from the
crane. In some embodiments, the winch is configured to extend and retract the cable, and the
cable is configured to physically support a suspended load. In some embodiments, in response
to actuation from the winch, the cable is configured to transport the load from a first position to
a second position elevated from the first position. In certain embodiments, the catwalk and
crane system further comprises a sheave coupled to a first end of the crane, wherein the sheave
is configured to support the cable. In certain embodiments, the winch is coupled to the
directing frame and rotatable with the directing frame relative to the substructure. In some
embodiments, the first actuator is coupled between the directing frame and the substructure. In
some embodiments, the catwalk and crane system further comprises a pipe support frame
pivotally coupled to the substructure and to the directing frame, wherein the actuator is coupled
between the pipe support frame and the directing frame.

[0006] An embodiment of a catwalk and crane system for transporting equipment of a well
system comprises a substructure, a pipe support frame pivotally coupled to the substructure, a
directing frame pivotally coupled to the pipe support frame, a pipe transporter configured to
transport a tubular member along the directing frame, and a crane coupled to the directing
frame, wherein the crane is extendable from a first end of the directing frame. In some

embodiments, the catwalk and crane system further comprises a winch coupled to a cable that
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is suspended from the crane, wherein the winch is configured to extend and retract the cable,
and the cable is configured to physically support a suspended load. In some embodiments, the
pipe support frame comprises a first support surface, the directing frame comprises a second
support surface, the pipe transporter comprises a ram configured to push the tubular along the
first support surface and the second support surface. In certain embodiments, the catwalk and
crane system further comprises a strut coupled between the directing frame and the
substructure, wherein the strut is pivotally coupled to the directing frame a pivot joint, and a
first actuator coupled between the directing frame and the pipe support frame and configured to
rotate the directing frame about the pivot joint relative to the strut. In some embodiments, the
first actuator is configured to actuate the catwalk and crane system between a loading position
configured to receive the tubular, and a transport position configured to transport the tubular
between the first support surface and the second support surface.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] For a detailed description of exemplary embodiments, reference will now be made to
the accompanying drawings in which:
[0008] Figure 1 is a schematic view of an embodiment of a well system in accordance with
principles disclosed herein;
[0009] Figure 2 is a perspective view of an embodiment of a catwalk and crane system for
drilling and/or production of hydrocarbons in accordance with principles disclosed herein;
[0010] Figure 3 is a side schematic view of the catwalk and crane system of Figure 2;
[0o11] Figure 4 is a side view of the catwalk and crane system of Figure 2, with a crane unit in
various retracted and extended positions;
[0012] Figure 5 is a side view of an extended operating position of the catwalk and crane
system of Figures 2 and 4;
[0013] Figure 6 is a side view of an extended winch and cable operating position of the catwalk
and crane system of Figures 2 and 4;
[0014] Figure 7 is a side view of an extended crane position of the catwalk and crane system of
Figure 2 and 4;
[0015] Figure 8 is a side view of a directing frame and crane extended position of the catwalk
and crane system of Figures 2 and 4;
[0016] Figure 9 is a perspective view of the catwalk and crane system of Figures 2-8 with pipe

storage;
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[0017] Figure 10 is a perspective view of another embodiment of a catwalk and crane system
for drilling and/or production of hydrocarbons in accordance with principles disclosed herein;
[0018] Figure 11 is a side view of the catwalk and crane system of Figure 10;

[0019] Figure 12 is a side view of an operating position of the catwalk and crane system of
Figure 10;

[0020] Figure 13 is a side view of an extended position of a crane of the catwalk and crane
system of Figure 10; and

[0021] Figure 14 is a side view of a transport position of the catwalk and crane system of

Figure 10.

DETAILED DESCRIPTION

[0022] In the drawings and description that follow, like parts are typically marked throughout
the specification and drawings with the same reference numerals. The drawing figures are not
necessarily to scale. Certain features of the disclosed embodiments may be shown exaggerated
in scale or in somewhat schematic form and some details of conventional elements may not be
shown in the interest of clarity and conciseness. The present disclosure is susceptible to
embodiments of different forms. Specific embodiments are described in detail and are shown in
the drawings, with the understanding that the present disclosure is to be considered an
exemplification of the principles of the disclosure, and is not intended to limit the disclosure to
that illustrated and described herein. It is to be fully recognized that the different teachings of
the embodiments discussed below may be employed separately or in any suitable combination to
produce desired results.

[0023] Unless otherwise specified, in the following discussion and in the claims, the terms
“including” and “comprising” are used in an open-ended fashion, and thus should be interpreted

2

to mean “including, but not limited to ...”. Any use of any form of the terms “connect”,

“engage”, “couple”, “attach™, or any other term describing an interaction between elements is
not meant to limit the interaction to direct interaction between the elements and may also include
indirect interaction between the elements described. The various characteristics mentioned
above, as well as other features and characteristics described in more detail below, will be
readily apparent to those skilled in the art upon reading the following detailed description of the
embodiments, and by referring to the accompanying drawings.

[0024] Figure 1 is a schematic diagram showing an embodiment of a well system 10 having a

central or longitudinal axis 15. Well system 10 may be configured to extract various minerals

and natural resources, including hydrocarbons (e.g, oil and/or natural gas), or to inject
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substances into an earthen formation 5 extending beneath the surface or ground 3 via a well or
wellbore 8. In this arrangement, central axis 15 of system 10 extends substantially vertically
(e.g., extending substantially parallel to the Y-axis shown in Figure 1) relative to the
substantially horizontally or laterally extending (e.g., extending substantially parallel to the X-
axis shown in Figure 1) surface 3. In the embodiment shown in Figure 1, well system 10
generally includes a drilling rig or platform 20, a wellhead 28, and a catwalk machine or
transportation assembly 100. Rig 20 includes a rig floor 22 extending between a pair of lateral
sides or ends 24, where rig floor 22 is elevated or vertically spaced from the surface 3.
Additionally, in the embodiment shown in Figure 1, rig 20 also includes a derrick or mast 26
extending vertically along central axis 15 from rig floor 22, where mast 26 is configured to
assist in the insertion and removal of tubular members, such as drill pipes, from wellbore 8.
[0025] Wellhead 28 of well system 10 extends vertically from surface 3 and is disposed coaxial
with central axis 15 of well system 10. Wellhead 28 is generally configured to control fluid
communication between wellhead 8 and the surrounding environment and to allow for the
insertion and removal of a drill string 30 of well system 10 from wellbore 8, where drill string
30 comprises a series of tubular members or drill pipes threadably connected end-to-end. For
example, when running drill string 30 into wellbore 8, an individual drill pipe joint may be
transported to rig floor 22 and coupled with an upper end of drill string 30 extending vertically
through a hole in the rig floor 22 that is aligned with central axis 15. In the embodiment shown
in Figure 1, tubular members, such as drill pipe joints of drill string 30, or other equipment may
be located in a storage area 12 that is both vertically and horizontally spaced from the rig floor
22 of rig 20. In the embodiment shown in Figure 1, transport assembly 100 of well system 10
is configured to transport tubular members, including drill pipe joints of drill string 30, between
storage area 12 and rig floor 22. Additionally, as will be described further herein, transport
assembly 100 is also configured to transport equipment other than tubular members between rig
floor 22 and locations vertically and horizontally spaced from rig floor 22.

[0026] Referring to Figures 2 and 3, a tubular handling and transport system 100 (also referred
to as a catwalk and crane system, or catwalk machine with crane) includes a catwalk unit 130
and crane unit 160. The catwalk unit 130 includes a substructure or support frame 132 with
hydraulic moving feet 134, a first pair of moveable or retractable tubular support arms 136
extending from a first lateral side of support frame 132, and a second pair of moveable or
retractable tubular support arms 138 extending from a second, opposing lateral side of support
frame 132. Support frame 132 of catwalk unit 130 includes a first end 132A and a second end
132B longitudinally spaced from first end 132A. Feet 134 engage surface 3 to support catwalk
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unit 130 from each end 132A and 132B of support frame 132. Second support arms 138 of
catwalk unit 130 may be positioned proximal the storage area 12 of well system 10. Referring
briefly to Figure 9, in some embodiments, catwalk unit 130 of crane system 100 may include a
storage platform 139 supported by second side support arms 138, where storage platform 139
stores a plurality of tubular members or drill pipe joints 32 of well system 10. Referring again
to Figures 2 and 3, the embodiment of catwalk unit 130 shown in Figures 2 and 3 also includes
a pipe transporter or catwalk skate 140 having rollers 142 and 144 disposed at opposing
longitudinal ends thereof and a tubular support surface 146 extending between the longitudinal
ends of skate 140.

[0027] In the embodiment shown in Figures 2 and 3, crane unit 160 of crane system 100
includes a ramp or directing frame 162 and a telescopic member or crane 172 moveably or
telescopically mounted within the directing frame 162. A pivotal coupling 166 connects the
directing frame 162 to the catwalk unit 130. Particularly, directing frame 162 has a first
longitudinal end 162 A and a second longitudinal end 162B. The second end 162B of ramp 160
is pivotally coupled to the first end 132A of support frame 132 at a pivotal coupling or joint
166. Additionally, crane unit 160 includes a pair of adjustable struts 168, where a first
longitudinal end of each strut 168 pivotally couples to a lateral side of directing frame 162 at a
first pivotal coupling or joint 168A while a second longitudinal end of each strut 168 pivotally
couples to an actuator or extension cylinder 170 at a second pivotal coupling or joint 168B.
[0028] First pivot joints 168A of struts 168 are longitudinally spaced from the ends 162A and
162B of directing frame 162 while extension cylinders 170 are coupled to support frame 132 of
catwalk unit 130 proximal to, but longitudinally spaced from first end 132A of support frame
132. Each extension cylinder 170 is configured to extend and retract in a substantially
horizontal direction (e.g., in a direction substantially parallel with the X-axis shown in Figure
1) such that extension/retraction of extension cylinders 170 induces rotation of directing frame
162 about pivot joint 166 via the connection provided between extension cylinders 170 and
directing frame 162 by struts 168. Additionally, an actuatable hydraulic cylinder or actuator
169 is mounted within each of the struts 168 to adjust the struts 168 and cause luffing of the
directing frame 162. Particularly, each cylinder 169 is configured to extend or retract a
corresponding strut 168, thereby rotating directing frame 162 about pivot joint 166.

[0029] During operation, skate 140 is configured to transport a tubular member, such as drill
pipe joints 32, relative to support frame 132 of catwalk unit 130 and crane unit 160 when the
tubular member is transported between storage area 12 and rig floor 22. In the embodiment

shown in Figures 2 and 3, skate 140 is configured to receive or physically support a tubular
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member and may be moved or transported between support frame 132 and frame 162 via
rollers 142 and 144, and a drive mechanism or actuator (not shown). In some embodiments,
the drive mechanism comprises a chain or cable drive. In other embodiments, the drive
mechanism may comprise various other drives known to be used for catwalk skates.

[0030] In the embodiment shown in Figures 2 and 3, crane 172 is received at least partially
within directing frame 162 and configured to telescopically extend and retract from the first end
162A of directing frame 162. In this arrangement, crane unit 160 has a longitudinal distance or
length extending between a first or outer end 172A of crane 172 and the second end 162B of
directing frame 162, where the longitudinal distance between outer end 172A of crane 172 and
the second end 162B of directing frame 162 may be adjusted or altered by extending or
retracting crane 172. As shown particularly in Figure 3, a hydraulic cylinder or actuator 173 is
received in and coupled with directing frame 162. Hydraulic cylinder 173 is also coupled to a
second or inner end 172B of crane 172 and is configured to displace crane 172 telescopically
(indicated by arrow 177 in Figure 3) along a central or longitudinal axis 165 of crane unit 160
relative to directing frame 162. In this arrangement, hydraulic cylinder 173 is configured to
extend and retract crane 172 from first end 162A of directing frame 162.

[0031] In the embodiment shown in Figures 2 and 3, crane unit 160 also includes a winch 176
mounted proximal the second end 162B of directing frame 162 that controls a cable or line 178
extending from winch 176, through or around a sheave 174 mounted to the first end 162A of
directing frame 162, and to a releasable connector or hook 180. In this arrangement, sheave
174 1s configured to support cable 178 and facilitate the retraction and extension of cable 178
from winch 176. Cable 178 is configured to support the weight of equipment 182 suspended
from hook 180 while winch 176 is configured to extend and retract cable 178, which thereby
vertically lowers and raises hook 180 relative to the surface 3. In this manner, the vertical
position of equipment 182 (e.g., position of equipment 182 along a vertical axis parallel to the
Y-axis shown in Figure 1) suspended from hook 180 may be adjusted in isolation. In other
words, actuating winch 176 allows an operator of crane system 100 to adjust only the vertical
position of equipment 182. In some applications, the ability to independently adjust the
position of equipment 182 suspended from transport assembly 100 along only a single axis
(e.g., a vertical axis relative surface 3) may simplify and/or provide greater flexibility in the
operation of transporting equipment 182 via crane system 100.

[0032] Referring to Figures 4-8, the operation of crane system 100 will now be described in
view of the embodiment of crane system 100 shown in Figures 4-8. Particularly, in operation,

crane unit 160 of crane system 100 includes an initial or retracted position 190 shown in Figure
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4 where frame 162 is disposed substantially horizontally adjacent support frame 132. In the
retracted position 190, extension cylinders 170 may be actuated to react against struts 168 and
thereby rotate struts 168 about pivot joints 168B and in-turn rotate directing frame 162 about
pivot joint 166 (via the connection formed between struts 168 and directing frame 162 at pivot
joints 168A) until crane unit 160 is disposed in a second or intermediate position 192 (shown in
dashed lines in Figure 4). In the intermediate position 192, extension cylinders 170 may
continue to actuate and thereby rotate struts 168 about pivot joints 168B and frame 162 about
pivot joint 166 until crane unit 160 is disposed in an extended or operating position 194 (shown
also in dashed lines in Figure 4). In the operating position 194, as will be detailed more fully
below, the cylinders 169 disposed in struts 168 may be actuated to luff, or lift and lower by
rotation, the directing frame 162.

[0033] Figure 5 illustrates crane system 100 with crane unit 160 in the operating position 194,
As shown in Figure 5, prior to coupling hook 180 with equipment 182, crane unit 160 is
disposed in the operating position 194 and cable 178 is retracted until hook 180 is disposed in a
first or retracted position proximal sheave 174 and distal the surface 3. With hook 180
disposed in the retracted position shown in Figure 5, equipment 182 to be transported from a
position at or proximal surface 3 to the rig floor 22 of drilling rig 20 may be positioned
proximal crane system 100, as shown in Figure 6. Following the positioning of equipment 182
proximal to crane system 100, winch 176 may be actuated to lower the cable 178 and hook 180
to a second or extended position where hook 180 is disposed proximal the surface 3. In the
position shown in Figure 6, hook 180 may be releasably coupled with equipment 182 disposed
at the surface 3.

[0034] Following the coupling of equipment 182 with hook 180, equipment 182 may be lifted
from the surface 3 via cable 178, as shown in Figure 7. Particularly, in the embodiment shown
in Figures 4-8, cylinder 173 is actuated to telescopically extend crane 172 along central axis
165 from the first end 162A of directing frame 162. Given that central axis 165 of crane unit
160 is disposed at an angle relative the vertical and horizontal axes (the Y-axis and X-axis
shown in Figure 1, respectively), extension of crane 172 along central axis 165 transports
equipment 182 both vertically from surface 3 and horizontally towards rig floor 22.

[0035] In some embodiments, either prior to, during, or following the actuation of cylinder
173, winch 176 may be actuated to retract cable 178 and hook 180 to thereby vertically lift
equipment 182. In embodiments where winch 176 and cylinder 173 are not operated
simultaneously, winch 176 allows crane system 100 to transport equipment 182 in a single

axial direction. Particularly, actuation of winch 176 is configured to transport equipment 182
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in only a vertical direction (e.g., along an axis parallel with the Y-axis shown in Figure 1). In
some embodiments, winch 176 may be used to lift equipment 182 to a position above rig floor
22 prior to equipment 182 being transported horizontally (e.g., in a direction parallel with the
X-axis shown in Figure 1) towards rig floor 22 of drilling rig 20. In some applications,
vertically lifting equipment 182 to a position vertically above rig floor 22 prior to transporting
lifting equipment 182 in a horizontal direction may reduce the possibility of colliding
equipment 182 with a lateral side 24 of rig 20 during a transport operation.

[0036] In the embodiment shown in Figures 4-8, equipment 182 is lifted via winch 176 and/or
cylinder 173 until it occupies an upper or elevated position vertically elevated from (but
horizontally spaced from) rig floor 22. Once equipment 182 is disposed in the elevated
position, equipment 182 may be transported in a horizontal direction towards rig floor 22, as
shown in Figures 7 and 8. Particularly, in the embodiment shown in Figures 4-8, cylinders 169
of struts 168 may be actuated to rotate the directing frame 162 about pivot joint 166 to thereby
transport equipment 182 until it is disposed over rig floor 22 (e.g., until equipment 182 is no
longer horizontally spaced from rig floor 22) and lower equipment 184 onto rig floor 22, as
shown in Figure 8. In other embodiments, rotation of directing frame 162 via the actuation of
cylinders 169 may place equipment 182 vertically over rig floor 22, and actuation of winch 176
may be used to vertically lower cable 178 until equipment 182 is placed or landed against rig
floor 22. Furthermore, in the operating position 194 of crane unit 160 shown in Figure 8, skate
140 of crane system 100 may be actuated to transport a tubular member (e.g., a pipe joint 32,
etc.) from storage area 12 to the rig floor 22 with the first end 172A of crane 172 disposed
vertically over rig floor 22.

[0037] The embodiment of crane system 100 shown in Figures 2-8 may be retracted to the
various positions described above by reversing the actuation and order of the components and
steps previously described. Thus, in some embodiments, crane system 100 provides a catwalk
machine with an integrated or combined crane that extends from the adjustable directing frame
to transport loads to and from the drill floor and to provide support to the catwalk skate for
delivering drill pipe from a pipe storage area to a rig floor and back again.

[0038] Referring to Figures 10 and 11, another embodiment of a tubular handling and transport
system 200 (also referred to as a catwalk and crane system, or catwalk machine with crane) for
use with the well system 10 of Figure 1 is shown. Crane system 200 includes features in
common with the crane system 100 shown in Figures 2-8 and shared features are labeled
similarly. As with crane system 100 described above, crane system 200 is configured to

provide the functionality of a catwalk machine and a lifting crane in a single transport system,
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thereby allowing for the transport of tubular members between a storage area and rig floor of a
drilling rig and the lifting of equipment disposed at or near the surface to the rig floor.

[0039] In the embodiment shown in Figures 10 and 11, crane system 200 a catwalk unit 210
and crane unit 230. The catwalk unit 210 includes a substructure or support frame 212 with
hydraulic moving feet 134 and support arms 136 and 138. Substructure 212 of catwalk unit
210 includes a first end 212A, a second end 212B longitudinally spaced from first end 212A.
Additionally, catwalk unit 210 includes a pivotable tubular member or pipe support frame 214
having an upper or pipe support surface 215. Pipe support frame 214 has a first end 214A, a
second end 214B longitudinally spaced form first end 214A, and an upper or pipe support
surface 215 extending therebetween. Pipe support frame 214 is pivotally coupled with
substructure 212 at a pivot joint 216 positioned at the second ends 212B and 214B of
substructure 212 and pipe support frame 214, respectively. Additionally, a pipe transporter or
catwalk ram or pusher 217 extends from support surface 215 and is configured to move
longitudinally along support surface 215 when actuated via an actuator (not shown) to thereby
transport a pipe or tubular member along support surface 215.

[0040] In the embodiment shown in Figures 10 and 11, crane unit 230 of crane system 200
includes a directing frame 232 having a first end 232A, a second end 232B longitudinally spaced
from first end 232A, and an upper or pipe support surface 234 extending therebetween. Similar
to the configuration of the crane unit 160 of crane system 100 described above, crane unit 230
also includes a telescopic member or crane 236 telescopically received in directing frame 232,
where crane 236 is configured to telescopically extend and retract from the first end 232A of
directing frame 232 in response to the actuation of a hydraulic cylinder or actuator (not shown)
coupled to directing frame 232. Crane 236 has a first or outer end 236A that includes sheave
174 and a roller 238 for facilitating the transport of a tubular member along support surface 234
of directing frame 232. Similar to crane system 100, winch 176 is coupled to directing frame
232 proximal second end 232B. In some embodiments, support surface 215 comprises a first
support surface 215 while support surface 234 comprises a second support surface 234.

[0041] The second end 232B of directing frame 232 is pivotally coupled to the first end 214 A of
pipe support frame 214 via a first or upper pivot joint 240. Additionally, in the embodiment
shown in Figures 10 and 11, crane system 100 includes a pair of erecting cylinders or actuators
218 coupled to substructure 212 of crane unit 210. The second end 232B of directing frame 232
is pivotally coupled to each erecting cylinder 218 via a pair of second or lower pivot joints 242.
Additionally, erecting cylinders 218 are coupled with pipe support frame 214 at a pair of third
pivot joints 244 (shown in Figure 14), where third pivot joints 244 are positioned proximal the

10
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first end 214 A of pipe support frame 214. Thus, erecting cylinders 218 are coupled between the
pipe support frame 214 and the directing frame 232. In this arrangement, extension of erecting
cylinders 218 is configured to rotate directing frame 232 in a first rotational direction (indicated
by arrow 219 in Figure 11) about upper pivot joint 240 while retraction of erecting cylinders 218
is configured to rotate directing frame 232 in a second rotational direction (indicated by arrow
221 in Figure 11) about upper pivot joint 240 opposite the first rotational direction 219.
Particularly, extension of erecting cylinders 218 is configured to rotate directing frame 232 such
that an angle formed between longitudinal axes of frames 232 and 214 is increased (e.g., the
axes are closer to being orthogonal), while retraction of erecting cylinders 218 is configured to
rotate directing frame 232 such that the angle formed between longitudinal axes of frames 232
and 214 is decreased (e.g., the axes are closer to being parallel).

[0042] In the embodiment shown in Figures 10 and 11, crane system 200 also includes a
pivotable frame 250 having a first end 250A and a second end 250B longitudinally spaced from
first end 250A. The first end 250A of pivotable frame 250 is pivotally coupled to directing
frame 232 via a first pivot joint 252 located between or spaced from ends 232A and 232B of
directing frame 232. The second end 250B of pivotable frame 250 is also pivotally coupled to
substructure 212 via a second pivot joint 254 located at the first end 212A of substructure 212.
In this arrangement, pivotable frame 250 is configured to restrict the movement of directing
frame 232 such that retraction of erecting cylinders 218 results in rotation of pipe support frame
214 about pivot joint 216 in the first rotational direction 219, as will be discussed further herein.
[0043] Referring to Figures 12-14, crane system 200 is illustrated in Figures 12-14 transporting
equipment 182 from a position at or near the surface 3 to the rig floor 22. Particularly, Figure 12
illustrates crane unit 230 of crane system 200 in an operating position 250 with equipment 182
suspended from cable 178 and crane 236 in a retracted position within directing frame 232. As
shown in Figure 13, the first end 236A of crane 236 may be telescopically extended from
directing frame 232 to transport equipment 182 both vertically and horizontally relative the
surface 3 via a hydraulic cylinder similar to cylinder 173 of crane system 100.

[0044] As shown in Figure 14, with crane 236 extended from directing frame 232 and
equipment 182 suspended from cable 178, erecting cylinders 218 may be extended to pivot
directing frame 232 and crane 236 in the second rotational direction 221 about first pivot joint
252, thereby reducing an angle formed between support surface 215 and support surface 234. In
some embodiments, with crane system 200 in the position shown in Figure 14, a tubular member
driven or pushed by pusher 217 may be transported between support surface 215 and support
surface 234 to transport the tubular member to the rig floor 22. Thus, the position of crane

11



WO 2017/192531 PCT/US2017/030562

system 200 shown in Figure 14 comprises a pipe transport position 252 configured to transport
pipes or other tubular members between storage area 12 and the rig floor 22, whereas the
position of crane system 200 shown in Figures 12 and 13 comprises a pipe loading position
where pipe support frame 214 is configured to receive a pipe or other tubular member from the
storage area 12. Additionally, the extension of erecting cylinders 218 transports equipment 182
horizontally relative surface 3 to dispose equipment 182 above rig floor 22 such that equipment
182 overhangs the side 24 of rig floor 22. Thus, by actuating crane system 200 into the transport
position 252 from the loading position shown in Figures 12 and 13, equipment 182 is
transported horizontally towards rig floor 22.

[0045] The embodiment of crane system 200 shown in Figures 10-14 may be retracted to the
various positions described above by reversing the actuation and order of the components and
steps previously described. Thus, in some embodiments, crane system 200 provides a catwalk
machine with an integrated or combined crane that extends from the adjustable directing frame
to transport loads to and from the drill floor and to provide support to the catwalk ram for
delivering drill pipe from a pipe storage area to a rig floor and back again.

[0046] The above discussion is meant to be illustrative of the principles and various
embodiments of the present disclosure. While certain embodiments have been shown and
described, modifications thereof can be made by one skilled in the art without departing from
the spirit and teachings of the disclosure. The embodiments described herein are exemplary
only, and are not limiting. Accordingly, the scope of protection is not limited by the
description set out above, but is only limited by the claims which follow, that scope including

all equivalents of the subject matter of the claims.

12
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CLAIMS

What is claimed is:

1. A catwalk and crane system for transporting equipment of a well system, comprising:

a substructure;

a directing frame pivotally coupled to the substructure;

a pipe transporter configured to transport a tubular along the directing frame;

a first actuator coupled to the directing frame and configured to rotate the directing
frame relative to the substructure; and

a crane coupled to the directing frame, wherein the crane is extendable from a first end

of the directing frame.

2. The catwalk and crane system of claim 1, wherein the directing frame is rotatable, the
crane is extendable, and the pipe transporter is moveable up the directing frame to deliver a

tubular to and from a rig floor of the well system.

3. The catwalk and crane system of claim 1, further comprising:
a winch coupled to a cable that is suspended from the crane;
wherein the winch is configured to extend and retract the cable, and the cable is

configured to physically support a suspended load.

4. The catwalk and crane system of claim 3, wherein, when the load is coupled with the
cable, the directing frame is configured to transport the load both vertically and horizontally in

response to the extension of the crane from the first end of the directing frame.

5. The catwalk and crane system of claim 4, further comprising a second actuator coupled
to the directing frame and the crane, the second actuator configured to telescopically extend and

retract the crane from the first end of the directing frame.
6. The catwalk and crane system of claim 3, wherein, when the load is coupled with the

cable, the directing frame is configured to transport the load both vertically and horizontally in

response to rotation of the directing frame relative to the substructure.

13
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7. The catwalk and crane system of claim 1, wherein the pipe transporter comprises a

catwalk skate configured to receive the tubular.

8. The catwalk and crane system of claim 1, wherein the catwalk skate comprises rollers

and is displaceable between the substructure and the directing frame to transport the tubular.

9. A catwalk and crane system for transporting equipment of a well system, comprising:

a substructure;

a directing frame pivotally coupled to the substructure;

a pipe transporter configured to transport a tubular along the directing frame;

a first actuator coupled to the directing frame and configured to rotate the directing
frame relative to the substructure;

a crane coupled to the directing frame; and

a winch coupled to a cable that is suspended from the crane.

10. The catwalk and crane system of claim 9, wherein the winch is configured to extend

and retract the cable, and the cable is configured to physically support a suspended load.

11. The catwalk and crane system of claim 10, wherein, in response to actuation from the
winch, the cable is configured to transport the load from a first position to a second position

elevated from the first position.

12. The catwalk and crane system of claim 9, further comprising a sheave coupled to a first

end of the crane, wherein the sheave is configured to support the cable.

13. The catwalk and crane system of claim 9, wherein the winch is coupled to the directing

frame and rotatable with the directing frame relative to the substructure.

14. The catwalk and crane system of claim 9, wherein the first actuator is coupled between

the directing frame and the substructure.

15. The catwalk and crane system of claim 9, further comprising;
a pipe support frame pivotally coupled to the substructure and to the directing frame;

wherein the actuator is coupled between the pipe support frame and the directing frame.

14
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16. A catwalk and crane system for transporting equipment of a well system, comprising:

a substructure;

a pipe support frame pivotally coupled to the substructure;

a directing frame pivotally coupled to the pipe support frame;

a pipe transporter configured to transport a tubular member along the directing frame;
and

a crane coupled to the directing frame, wherein the crane is extendable from a first end

of the directing frame.

17. The catwalk and crane system of claim 16, further comprising:
a winch coupled to a cable that is suspended from the crane;
wherein the winch is configured to extend and retract the cable, and the cable is

configured to physically support a suspended load.

18. The catwalk and crane system of claim 16, wherein:
the pipe support frame comprises a first support surface;
the directing frame comprises a second support surface; and
the pipe transporter comprises a ram configured to push the tubular along the first

support surface and the second support surface.

19. The catwalk and crane system of claim 18, further comprising:

a strut coupled between the directing frame and the substructure, wherein the strut is
pivotally coupled to the directing frame a pivot joint; and

a first actuator coupled between the directing frame and the pipe support frame and

configured to rotate the directing frame about the pivot joint relative to the strut.

20. The catwalk and crane system of claim 19, wherein the first actuator is configured to
actuate the catwalk and crane system between a loading position configured to receive the
tubular, and a transport position configured to transport the tubular between the first support
surface and the second support surface.
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