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KICKER SYSTEM FOR TUBULAR HANDLING SYSTEM

BACKGROUND
Field

[8001] Embodiments of the disclosure generally relate o tubular handling
systems, such as a catwalk, for conveying pipe to a drill floor from a lower section of
a drilling rig or drill site, and returning pipe to the lower section from the drill floor.
The disclosure alsc by extension relates to any other tubular handling systems for
conveying tubulars. Specifically, embodiments of the disclosure relate o a kicker

system that is used to remove pipe from the ubular handiing system.

Description of the Related Art

[18002] in a drilling operation or rig work-over operation, whether on a water-based
or land-based drilling rig, pipe Tor the drilling operation, casing, or other tubulars are
often stored at or supplied from a pipe deck at a level that is lower than the drill floor.
Operators typically use a “tubular handiing system,” such as a catwalk, to convey the
pipe from the pipe deck {o the drill floor, and to return pipe to the pipe deck after use.
The tubular handiing system typically has a trough that holds the pipe when being
transferred {o and from the drili floor. The pipe is typically mechanically transported
{e.q. pushed with a skate and/or pulled in the trough) from a level below the rig floor

to the rig floor.

[8003] Often the tubular handling system will have a kicker system used o
remove pipe from the tubular handling system for placement back on the pipe deck.
Typically, kicker systems involve one or more kickers positioned along the tubular
handling system that it the pipe to remove if from the tubular handling sysiem.
Often kicker systems must liff the pipe o an elevation above the side of the tubular
handling system, relying on gravity for the pipe to roll or fall away from the twbular
handling system toward the pipe deck. Also, current kicker systems ofien require
linear actuators that move perpendicular o the longitudinal length of the tubular

handling system, which takes up space in the tubular handling system.

[0004] Accordingly, if would be useful to have a kicker sysiem that removes the

pipe without requiring actuator motion perpendicular (o the tubular handling system,
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and without having o lift the pipe such that gravity must be used o allow the pipe o

roll or fall away from the tubuiar handling system.

SUMMARY

[0088] In one embodiment, & kicker assembly in a tubular handling system is
provided. The kicker assembly includes a shoe, a moving member of a linear
actuator, at least one link member connecting the moving member of the linear
actuator to the shoe, and a fixed member of the linear actuator connected o the
tubuiar handling system, wherein the moving member is configured to move over the
fixed member between a first position on the fixed member and a second position on
the fixed member to move the shoe in a direction that is substantially perpendicular

to a longitudinal axis of the linear actuator.

[0006] In ancther embodiment, a kicker assembly in a tubular handling system is
provided. The kicker assembily includes a first kicker comprising a first shoe, a first
moving member of a first linear actuator, at least one first link member connecting
the first moving member {0 the first shoe; and a first fixed member of the first inear
actuator connected 1o the iubular handling system. The kicker assembly also
includes a second kicker comprising a second shoe, a second moving member of a
second linear actuator, at least one second link member connecting the second
moving member {0 the second shoe, and a second fixed member of the second
linear actuator connected to the tubular handling system, wherein the first moving
member is configured to move over the first fixed member between a first position
and a second position 1o move the first shoe in a first direction that is substantially
perpendicular to a longitudinal axis of the first linear actuator, and wherein the
second moving member is configured to move over the second fixed member
between a third position and a fourth position to move the second shoe in a second
direction that is substantially perpendicular to a longiiudinal axis of the second linear

actuator.

[0007] in ancther embodiment, a kicker assembly in a tubular handling system is
provided. The kicker assembly includes a first kicker having a first shoe, a first linear
actuator, and at least one first link member connecting the first shoe to the first linear

actuator, wherein the first linear aciuator is configured {0 move the first shoe in a first
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direction that is substantially perpendicular to a longitudinal axis of the first linear
actuator. The kicker assembly also includes a second kicker having a second shoe,
a second linear actuaior, and at least one second link member connecting the
second shoe to the second linear achuator, wherein the second linear actuator is
configured 1o move the second shoe in a second direction that is substantially

perpendicular to a longitudinal axis of the second linear actuator

BRIEF DESCRIPTION OF THE DRAWINGS

[8008] The appended drawings illusirate only typical embodiments and are

therefore not to be considered limiting of the scope of the disciosure.

[0009] Figure 1 shows an embodiment of a tubular handling system having a

Kicker system.

[0016] Figure 2 shows an enlarged view of the kicker system in the tubular

handling system shown in Figure 1.
(0011} Figure 3A shows an embodiment of a kicker in a refracted state.
(0012 Figure 3B shows an embodiment of a kicker in an extended state.

{0013] Figure 4A shows an embodiment of two kickers in reiracied states in &

cross section of a tubular handling system.

{8014} Figure 4C shows an embodiment of two kickers, one in a retracted state
and one in a partially exiended stale, in a cross section of the tubular handling

system.

[8015] Figure 4C shows an embodiment of two kickers, one in a retracted state

and one in a fully exiended state, in a cross section of the tubular handling system.

DETAILED DESCRIPTION

[0018] Figure 1 shows an embodiment of a tubular handling system 100 having a
Kicker system. As described herein and shown in the drawings, the tubular handling

systemn 100 is as a catwalk having a trough. However, the embodiments described
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herein are not limited 1o use with a catwalk, but may be used with other types of

tubuiar handling systems for handling and moving tubulars.

[0017] in Figure 1, the tubular handling systemn 100 has a trough 102 for
delivering pipe to a rig floor from a pipe deck, and returning pipe from the rig floor to
the pipe deck. The kicker system in Figure 1 includes several kickers 104a, 104b for

removing pipe from the trough 102 for return 10 a pipe deck.

{8018] Figure 2 shows an enlarged sectional view of the kicker system shown in
the trough 102 of the tubular handling system 100 in Figure 1. A first kicker 104a is
in a retracied state in the trough 102 of the tubular handiing system 100. The first
Kicker 104a has a shoe 2003, having a pipe receiving surface 220a that is flush with
a first pipe receiving surface 216 of the trough 102. Every component of the first
kicker 104a other than the shoe 200a is below the pipe receiving surface 216 of the
trough 102, the componenis including a linear actuator moving member 202, a fixed
member 204, a pivot point 208, a mount block 206, and link members 210, 212, 214,
A second kicker 104b is adjacent 1o the first kicker 104a, and is also shown in a
refracted state. The shoe 200b of the second kicker 104b has a pipe receiving

surface 2200 that is flush with a second pipe receiving surface 218 of the frough 102,

(6019 Figure 3A shows an embodiment of a kicker 104 in a retracied state, and
Figure 3B shows an embodiment of the kicker 104 in an exiended state. The kicker
104 is an example embodiment of a single kicker that is not limited by the orientation
shown, and could be oriented and placed as kickers 104a or kickers 104b in Figures
tand2.

[8026] The kicker 104 includes a shoe 200 having a pipe receiving surface 220.
The shoe 200 is connected to a linear actuator by a primary link member 212, a
secondary link member 214, and optionally by an additional link member 210. The
linear actuator includes a linear actuator moving member 202, such as a hydraulic
cylinder, and a fixed member 204, such as a rod, that runs through the linear

actuator moving member 202 between a pivol point 208 and a mount block 208.

[0021] The secondary link member 214 connecis the pivot point 208 o the
primary link member 212 and is configured 1o guide the position of the shoe 200

The primary link member 212 and the secondary link member 214 may be
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connected o form a Scoft Russell linkage as known in the art. In one embodiment,
the shoe 200 may be integrally formed with the primary link member 212 such that

the shoe 200 and the primary link member 212 form a single piece.

[0022] The shoe 200 is coupled to the linear actuator moving member 202 by the
primary link member 212 and the secondary link member 214 such that the shoe 200
moves in a direction (or along an axis or path) when exiended and retracted that is
substantially perpendicular to the longitudinal axis of the linear actuator moving
member 202 and/or the fixed member 204. Allernatively stated, the longitudinal axis
of the linear actualor moving member 202 andfor the fixed member 204 is
substantially perpendicular to the movement of the shoe 200, The shoe 200 is
extended and/or retracted in a direction {or along an axis or path) while maintaining

effective engagement with a tubular.

[(0023] The linear actuator moving member 202 is configured o move over the
fixed member 204 belween a first position on the fixed member 204, near the mount
block 208, and g second position on the fixed member 204, near the pivot point 208.
When the linear aciuator moving member 202 is configured in the first position on
the fixed member 204, near the mount block 208, the shoe 200 is in the refracted
position, as shown in Figure 3A. When the linear actuator moving member 202 is
configured in the second position on the fixed member 204, near the pivot point 208,
the shoe 200 is in the extended state, as shown in Figure 3B. A piston may be
coupled to the fixed member 204 located within the linear actuator moving member
202. Pressure may be introduced on either side of the piston in order {o move the
linear actuator moving member 202 between the first and second positions along the

fixed member 204 (thus retracting and exiending the shoe 200).

[0024] in one embodiment of the kicker system, several kickers 104 may be
connected by one fixed member 204 along the length of the trough 102. For
example, there could be two different kickers 104, with fwo different linear actuator
moving members 202 moving over a single fixed member 204 at different iocations
aglong the trough 102. A distance between the first position and the second position
on one fixed member 204 may be the same as a distance between corresponding

positions on another fixed member 204,
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[0025] Figure 4A shows an embodiment of two kickers 104a, 104b in fully
retracted states in a cross section of the trough of the tbular handiing system 100
A pipe 400, or other type of ubular, sits in the trough 102 on the first pipe receiving
surface 216 and the second pipe receiving surface 218. Each of these surfaces 216,
218 has respective inclining portions 216a, 218a, and respective horizontal portions
216k, 218b, with the inclining portions 218a, 218a inclining at an angle A, For
example, in an exemplary embodiment, the inclining angle A may be about 30

degrees. Two kickers 104a, 104b are adjacent to each other in the trough 102.

[0028] The first kicker 104a has a shoe 200a with a pipe receiving surface 220a
that is planar to the first pipe receiving suirface 218 of the trough 102, The pipe
receiving surface 220a of the first shoe 200a lies flush with the first pipe receiving
surface 216 of the trough 102 when in the retracted state. The second kicker 104b
has a shoe 200b having a pipe receiving surface 2200 that is planar 1o the second
pipe receiving surface 218 of the trough 102, The pipe receiving surface 2200 of the
second shoe 200b fies flush with the second pipe receiving surface 218 of the trough

102 when in the retracted state.

[0027] Cther than the shoes 200a, 200b, all other components of the kickers
104a, 104b are undemeath the pipe receiving surfaces 216, 218 of the trough 102.
The fixed member 204a of the first kicker 1042 is positioned on an opposite side of
the trough 102 relative to the fixed member 204b of the second kicker 104b
undemeath the pipe receiving surfaces 216, 218 of the trough 102, The fiked
members 204a, 204b may be positioned substantially parallel to the longitudinal
length of the trough 102.

[6028] Figure 4B shows the two kickers 104a, 104b from Figure 4A, with the
second kicker 1040 remaining in the refracted position, and with the first kicker 104a
partially extended. The pipe receiving surface 220a of the shoe 200a contacts the
pipe 400 as the shoe 200a pushes the pipe 400 up the pipe receiving surface 220b
of the second shoe 200b, and up the second pipe receiving surface 218 of the trough
102. The pipe receiving surface 220a of the shoe 200a of the first kicker 104a is no
fonger flush with the first pipe receiving surface 216, but remains planar o the first
pipe receiving surface 216, as it moves in a direction D1 parailel {o the second pipe

receiving surface 218 of the frough 102, The direction D1 is subsiantially

&
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perpendicular to the longiiudinal axis of the linear actuator moving member 202a

and/or the fixed member 2043,

(6029 if the second kicker 104b were extended, with the first kicker 104a
remaining in the retracted position, the pipe receiving surface 220b of the shoe 200b
would contact the pipe 400 as the shoe 200b pushes the pipe 400 up the pipe
receiving surface 220a of the shoe 200a, and up the first pipe receiving surface 216
of the trough 102. The pipe receiving surface 220b of shoe 2000k of the second
kicker 104b wouid remain planar {0 the second pipe receiving surface 218 of the
trough 102 as it moves in a direction D2 parallel fo the first pipe receiving surface
216 of the trough 102. The direction D2 is subsiantially perpendicular to the
longitudinal axis of the linear actuator moving member 202b and/or the fixed member
204b.

[0030] Figure 4C shows the two kickers 104a, 104b from Figures 4A and 4B, with
the second Kicker 104b remaining in the retracied position, and with the first kicker
104a in a fully extended position. The shoe 200a of the first kicker 104a stops near
a point 218c on the second pipe receiving surface 218 at the intersection between
the inclining portion 218a and the horizontal portion 218b. When the first kicker 104a
has fully extended, the pipe 400 comes into coniact with the horizontal portion 218b
of the second pipe receiving surface 218. The push of the first kicker 104a will
provide momentum {0 the pipe 400, causing the pipe 400 o roll horizontally away
from the first kicker 104a in direction D3, A pipe deck may be located next 1o the
trough 102 in direction D3,

[8031] in this embodiment, because no portion of the fully extended shoe 200z
exiends beyond point 218¢, no portion of the shoe 200a extends directly above the
horizontal portion 218b.  As such, gravily is not needed 1o move the pipe 400 onto
the horizontal portion 218k of the second pipe receiving surface 218, instead, the
pipe 400 remains in contact with the second pipe receiving surface 218 as it moves
out of the trough 102 past point 218c¢ to the horizontal portion 218b. Only the force
from the push of the first kicker 104a moves the pipe 400 out of the trough 102,
causing it to roll out of the trough 102 in direction D3. if the second kicker 104b were

exiended, and the first Kicker 104a were retracted, the pipe 400 would be pushed
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along the first pipe receiving surface 216 of the frough 102, until the pipe 400 exits to
the lefi side of the frough 102 in direction D4,

[0032] in one embodiment of the Kkicker system, the kickers 104 may be
configured such that any kicker 104 that pushes the pipe 400 {o a first side of the
trough 102 cannot be exiended at the same time as any kicker 104 that push the
pipe 400 to the opposite side of the trough 102. For example, in Figure 4C, the first
kicker 104a could not be extended when the second kicker 104b is extended, and
the second kicker 104b could not be extended when the first kicker 104a is
exiended. In one embodiment of the kicker system, all kickers 104 that push the
pipe 400 1o the first side of the trough 102 may be configured o extend and retract in
unison. Likewise all kickers 104 that push the pipe 400 to the opposiie side of the

trough 102 may be configured o exiend and retract in unison.

[0033] While the foregoing is directed to some embodiments, cther and further
embodiments may be devised without departing from the basic scope thereof, and

the scope thereof is determined by the claims that follow.



The invention claimed is:

1. A kicker assembly in a tubular handling system, the

kicker assemhly comprising:

a shoe;

a moving member of a linear actuator,

a primary link member having an upper section and a
lower section connecting the moving member of the
linear actuator to the shoe. wherein the lower section of
the primary link member is pivotally attached to the
moving member, and wherein the upper section of the
primary link member is pivotally attached to the shoe:

a fixed member of the linear actuator connected to the
tubular handling system;

a secondary link member, wherein the secondary link
member is pivotally attached to the fixed member at
one end and pivotally attached to the primary link
member at an opposite end, and wherein the moving
member is configured to move over the fixed member

between a first position on the fixed member and a
second position on the fixed member to move the shoe
in a direction that 1s away from a longitudinal axis of
the linear actuator; and

an additional link member having a lower section pivot-

ally attached to the moving member and an upper
section pivotally attached to the shoe.

2. The kicker assembly of claim 1, wherein when the
moving member is in the first position, the shoe is retracted,
such that a pipe receiving surface of the shoe is flush with
a pipe recelving surface of the tubular handling system.

3. The kicker assembly of claim 2, wherein when the
moving member 15 in the second position, the shoe is
extended, such that the shoe is not flush with the pipe
receiving surface of the tubular handling system.

4. The kicker assembly of claim 3, wherein the shoe has
a first pipe receiving surface and is extended along a path to
maintain engagement with a tubular when moved along the
path, wherein the upper section of the primary link member
is pivotally attached to the shoe below the first receiving
surface.



5. The kicker assembly of claim 1, comprising a trough
having an inclining portion of a pipe receiving surface,
wherein the shoe has a shoe pipe receiving surface config-
ured to be moveable between a retracted position where the
shoe pipe receiving surface is flush with respect to the
inclining portion and an extended position where the shoe
pipe receiving surface 1s disposed above the inclining por-
tion.

6. The kicker assembly of claim 1, wherein the moving
member comprises a cylinder and the fixed member com-
prises a piston.

7. A kicker assembly in a tubular handling svstem. the
kicker assembly comprising:

a first kicker comprising:

a first shoe;

a first moving member of a first linear actuator;

a first primary link member connecting the first moving
member to the first shoe and having a first upper
section and a first lower section, wherein the first
lower section 1s pivotally attached to the first moving
member, and wherein the first upper section is piv-
otally attached to the first shoe at a point below a
pipe receiving surface of the first shoe;

a first fixed member of the first linear actuator con-
nected to the tubular handling system; and

a first secondary link member, wherein the first sec-
ondary link member is pivotally attached to the first
fixed member at one end and pivotally attached to
the first primary link member at an opposite end: and

a second kicker comprising:

a second shoe;

a second moving member of a second linear actuator;

a second primary link member connecting the second
moving member to the second shoe and having a
second upper section and a second lower section,
wherein the second lower section is pivotally
attached to the second moving member, and wherein
the second upper section is pivotally attached to the
second shoe at a point below a pipe receiving surface
of the second shoe;

a second fixed member of the second linear actuator
connected to the tubular handling svstem: and

a second secondary link member, wherein the second
secondary link member is pivotally attached to the

10



second fixed member at one end and pivotally
attached to the second primary link member at an
opposite end;

wherein the first moving member is configured to move

over the first fixed member between a first position and
a second position to move the first shoe in a first
direction that is away from a longitudinal axis of the
first linear actuator; and

wherein the second moving member is configured to

move over the second fixed member between a third
position and a fourth position to move the second shoe
in a second direction that 1s away from a longitudinal
axis of the second linear actuator.

8. The kicker assembly of claim 7, wherein when the first
moving member is in the first position, the first shoe is
retracted, such that the pipe receiving surface of the first
shoe is flush with a first pipe receiving surface of the tubular
handling system, and wherein when the first moving mem-
ber is in the second position, the first shoe is extended, such
that the first shoe is not flush with the first pipe receiving
surface of the tubular handling system.

9. The kicker assembly of claim 8, wherein when the
second moving member is in the third position, the second
shoe is retracted, such that the second pipe receiving surface
of the second shoe is flush with a second pipe receiving
surface of the tubular handling system, and wherein when
the second moving member is in the fourth position, the
second shoe is extended. such that the second shoe is not
flush with the second pipe receiving surface of the tubular
handling system.

10. The kicker assembly of claim 9. wherein the first and
second shoes are configured such that the first shoe and the
second shoe cannot extend at the same time.

11. The kicker assembly of claim 9, wherein the first shoe
is extended along a first path while maintaining engagement

with a first tubular, and wherein the second shoe is extended
along a second path while maintaining engagement with a
second tubular.

12. The kicker assembly of claim 7, wherein a distance
between the first position and the second position on the first
fixed member is the same as a distance between the third
position and the fourth position on the second fixed member.

11



13. The kicker assembly of claim 7, the kicker assembly
comprising a trough having a first pipe receiving surface and
a second pipe receiving surface, wherein the first linear
actuator is longitudinally disposed along the trough and
below the first pipe receiving surface, and wherein the
second linear actuator is longitudinally disposed along the
trough and below the second pipe receiving surface.

14. A kicker assembly in a tubular handling system, the
kicker assemhly comprising:

a first kicker having a first shoe, a first linear actuator, a
first primary link member connecting the first shoe to
the first linear actuator and having a first upper section
and a first lower section, and a first secondary link
member pivotally attached to a first fixed member of
the first linear actuator at one end and pivotally
attached to the first primary link member at an opposite
end;

wherein the first linear actuator is configured to move the
first shoe in a first direction that is away from a
longitudinal axis of the first linear actuator, wherein the
first lower section is pivotally attached to the first linear
actuator, and wherein the first upper section is pivotally
attached to the first shoe at a point below a pipe
receiving surface of the first shoe;

a second kicker having a second shoe, a second linear
actuator, a second link member connecting the second
shoe to the second linear actuator and having a second
upper section and a second lower section, and a second
secondary link member pivotally attached to a second
fixed member of the second linear actuator at one end
and pivotally attached to the second primary link
member at an opposite end;

wherein the second linear actuator is configured to move
the second shoe in a second direction that is away from
a second longitudinal axis of the second linear actuator,
wherein the second lower section is pivotally attached
to the second linear actuator, and wherein the second
upper section is pivotally attached to the second shoe at
a point below a pipe receiving surface of the second
shoe.

15. The kicker assembly of claim 14, wherein the first
shoe is retracted such that the pipe receiving surface of the
first shoe is flush with a pipe receiving surface of the tubular
handling system, and wherein the first shoe is extended such
that the first shoe is not flush with the pipe receiving surface
of the tubular handling system.

12



16. The kicker assembly of claim 15, wherein the second
shoe is retracted such that the pipe receiving surface of the
second shoe is flush with a pipe receiving surface of the
tubular handling system, and wherein the second shoe is
extended such that the second shoe is not flush with the pipe
receiving surface of the tubular handling system.

17. The kicker assembly of claim 16, wherein the first and
second shoes extend and retract in unison.

18. The kicker assembly of claim 16, wherein the first and
second shoes extend along paths while maintaining engage-
ment with a tubular.

19. A kicker assembly in a tubular handling system, the
kicker assembly comprising:

a shoe;

a moving member of a linear actuator;

a primary link member having an upper section and a
lower section connecting the moving member of the
linear actuator to the shoe, wherein the lower section of
the primary link member is pivotally attached to the
moving member, and wherein the upper section of the
primary link member is pivotally attached to the shoe;

a fixed member of the linear actuator connected fo the
fubular handling system;

a secondary link member, wherein the secondary link
member is pivotally attached to the fixed member at
one end and pivotally aftached to the primary hink
member at an opposite end, and wherein the moving
member is configured to move over the fixed member
between a first position on the fixed member and a
second position on the fixed member to move the shoe
in a direction that is away from a longitudinal axis of
the linear actuator; and

a trough having an inclining portion of a pipe receiving
surface, wherein the shoe has a shoe pipe receiving
surtace configured to be moveable between a retracted
position where the shoe pipe receiving surface is flush
with respect to the inclining portion and an extended
position where the shoe pipe receiving surface is dis-
posed above the inclining portion.

20. A kicker assembly in a tubular handling system, the

kicker assembly comprising:

a shoe;

a moving member of a linear actuator:

a primary link member having an upper section and a
lower section connecting the moving member of the

13



linear actuator to the shoe, wherein the lower section of
the primary link member is pivotally attached to the
moving member, and wherein the upper section of the
primary link member is pivotally attached to the shoe;

a fixed member of the linear actuator connected to the
tubular handling system, wherein the moving member
comprises a cylinder and the fixed member comprises
a piston;

a secondary link member, wherein the secondary link
member is pivotally attached to the fixed member at
one end and pivotally attached to the primary link
member at an opposite end, and wherein the moving
member 1s configured to move over the fixed member
between a first position on the fixed member and a
second position on the fixed member to move the shoe
in a direction that is away from a longitudinal axis of
the linear actuator.
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