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WRENCH ASSEMBLY WITH TUBULAR CENTERING DEVICE

BACKGROUND

Field

[0001] Embodiments disclosed herein relate to a wrench {ool for coupling or de-

coupling tubulars in a drilling or workover operation utilized in the ol and gas industry.
Description of the Related Art

{0002} A wrench tool (also known as a “tong”) is commonly used in the oil and gas
industry to rotate a tubular when making up or breaking out a threaded connection.
The wrench tool rotates a tubular relative o another tubular to thread the tubulars
together during a make-up operation, and rotates the tubular in an opposite direction to
unthread the tubulars from each other during a break-out operation. A spinner tool may
be used in conjunction with the wrench tool. The spinner ool is a relatively low forque,
high speed device used for the initial makeup of a threaded connection, while the
wrench tool is a relatively high torgue, low speed device that is used subsegquently {o
the spinner tool to provide a greater amount of torque o complete the threaded

connection.

{0003] The wrench (alsc known as a "power tong”) may be composed of upper and
fower torque bodies having a plurality of grippers that are moved into contact with the
tubulars. The upper torque body is configured to rotate one of the {ubulars relative to
the other tubular, which is held stationary by the lower torque body, to couple or
decouple the tubulars. One problem that often cccurs is the grippers grip the tubular in
a position such that the center axis of the tubular is offset from the center axis of the
wrench. This is caused when some of the grippers contact the tubular prior to the other
grippers, which resuits in a misalignment of the wrench with the center axis of the
tubular. The improper alignment between the wrench and the center axis of the fubular
often results in a misapplication of the appropriate amount of torque to a threaded

connection, thereby potentially resulting in a leak in the threaded connection.

(9004} Therefore, there exists a need for new and/or improved wrench {ools.
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SUMMARY

{0005] In one embodimeni, a wrench assembly comprises an upper clamp
assembly, and a lower clamp assembly coupled to the upper clamp assembly, wherein
the lower clamp assembly comprises a plurality of grippers each having a grip head
configured o grip a tubular, wherein each grip head has a die plate surrounded by a
primary contact plate, wherein the primary contact plate is configured to contact the

tubular prior to the die plate.

BRIEF DESCRIPTION OF THE DRAWINGS

{0006} Figure 1 is an isomelric view of a wrench tool according to one embodiment.

{0007] Figure 2 is a side view of a lower clamp assembly of the wrench icol of

Figure 1.
{0008] Figure 3 is a front view of the lower clamp assembly.
[6009] Figure 4 is an isomelric view of the lower clamp assembly.

{0010} Figure bA is a seclional view of the lower clamp assembly taken along lines
5-5 of Figure 3.

{0011} Figure 5B is a sectional view of the lower clamp assembly showing grippers

of the lower clamp assembly gripping a tubular.

{0612} Figures 6A and BB are enlarged sectional views of a portion of a gripper
showing the first and second positions of a primary contact plate relative to the tubular.

[6013] To faciiifate understanding, identical reference numerals have been used,
where possible, {0 designate identical elements that are common to the figures. it is
contemplated that elements disclosed in one embodiment may be beneficially utilized
with other embodiments without specific recitation.
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DETAILED DESCRIPTION

[0014] Embodiments of the disclosure include a wrench iool for making up and
breaking out a threaded conneclion between two tubulars. The wrench iool is a
relatively high torque, low speed device that is used {o provide a greater amount of
torque to complete a threaded connection or initially break-out a threaded connection
between two fubulars. The wrench {ool includes a wrench assembly having an upper

clamp assembly and a lower clamp assembily.

[0015] During a make-up or break-out operation, the upper clamp assembly grips
and rotates one tubular relative 1o ancther tubular, which is gripped and held stationary
by the lower clamp assembly. The wrench assembly is used {0 apply & specified torque
value to a threaded connection between two fubulars. The wrench assembly includes a
tubular centering device configured o actuate a plurality of grippers of the lower clamp
assembly into engagement with one tubular so that the tubular is centered and gripped
in a position where the center axis of the tubular is aligned with the center axis of the

wrench assembly.

[6016] Figures 1-4 are various views of one embodiment of a wrench {ool 100.
Figure 1 is an isometric view of the wrench tool 100. Figure 2 is a side view of a lower
clamp assembly of the wrench tool 100, Figure 3 is a front view of the lower clamp
assembly of the wrench tool 100, Figure 4 is an isometric view of the lower clamp

assembly of the wrench tool 100,

{0017} The wrench tool 100 includes a wrench assembly 110 having an upper clamp
assembly 135 and a lower clamp assembly 140. The upper clamp assembly 135 and
the lower clamp assembly 140 include a plurality of grippers 145 and 150, respectively,
some of which are shown in Figures 1 and 3. The grippers 150 of the lower clamp
assembly 140 may be used to grip a box end of a first tubular, and the grippers 145 of

the upper clamp gssembly 135 may be used {o grip a pin end of a second tubular.

[0018] in a make-up operation, the wrench tool 100 is brought into proximity with a

first tubular that is held by a rotary spider on a rig floor for example. The grippers 150
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of the lower clamp assembly 140 are actuated to grip the box end of the first tubular. A
pin end of a second tubular is positioned on top of the box end of the first tubular by an
elevator or top drive for example. The second tubular is rotated by a spinner {ool (not

shown) to initially make-up the threaded connection.

{0018} After the initial make-up by the spinner ool, the grippers 145 of the upper
clamp assembly 135 are acluated into contact with the pin end of the second tubular,
while the box end of the first tubular remains gripped by the lower clamp assembly 140.
The upper clamp assembly 135 then is rotated relative to the lower clamp assembly

140 1o further tighten the threads between the first and second tubulars.

[6020] However, one problem thal often occurs with a conventional wrench
assembly is that the grippers of the lower clamp assembly grip the box end of the first
tubular in a position where the center axis of the first tubular is offset from the center
axis of the wrench assembly 110. This may be caused when one of the grippers of the
iower clamp assembly contact the first tubular prior {o the other grippers of the lower
clamp assembly, which resulls in a misalignment of the center axis of the wrench

assembly 110 with the center axis of the first tubular.

{0021} To prevent or minimize any offset between the center axis of the wrench
assembly 110 and the center axis of the first tubular, the grippers 150 of the lower
clamp assembly 140 as described herein are configured {o center the tubular within a

central opening 115 of the wrench assembiy 110,

{0022} Figures 5A and bB are sectional views of the lower clamp assembly 140
along line 5-5 of Figure 3. Each gripper 150 includes a piston 505 disposed within a
housing 506, and a grip head 405 coupled to one end of the piston 505, The piston 505
is movable relative to the housing 506, such as by hydraulic fluid, to move the grip head
405 into and out of contact with the first tubular 830 (shown in Figure 5B). The grip
head 408 includes a primary contact plate 510 housing a die plate 515, The primary
contact plate 510 is configured to contact the first tubular 830 prior to the die plate 515

to help center the first tubular 830 within the wrench assembly 110 before gripping.
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{00623} Each of the grip heads 405 include a central cavity 600 where an exiended
member 606 (also shown in Figures 6A and 68) of the piston 505, in which the die plate
515 is fixed, may be housed. Each of the primary contact plates 510 include rounded
corners 610. The rounded comers 610 may be a bevel, a radius, or a chamfer. The
rounded corners 610 help push the first tubular 630 foward the center of the lower

clamp assembly 140.

[0024] The primary contact plates 510 are movable relative to the piston 5056, For
example, the primary contact plates 5§10 may move relative {o the piston 506 along a
fongitudinal axis 615 of the grippers 150. In a first position, as shown in Figure §A, a
gripping surface 620 of each of the die plates §15 is below a plane 625 of the primary
contact plates 510, This allows the grip heads 405 o contact the first tubular 830
before the die plate 515 contact and grips the first fubular 630, which helps centering of
the first fubular 630.

{0025] Figure 5B shows the grippers 150 of the lower clamp assembly 140 gripping
the first tubular 630. The primary contact plates 510 of each of the grip heads 405 are
in a second position such that the die plates $15 extend beyond the plane 625 of the

primary contact plates 510,

{0026] Figures 6A and 6B are enlarged sectional views of a portion of a gripper 150
showing the first and second positions of the primary contact plate 510 relative to the
first tubular 630, In Figure 8A, the gripping surface 620 of the die plate 515 is below the
plane 825 of the primary contact plate 510, Thus, a surface 700 of the primary contact
plate 510 contacts an outer surface of the tubular 830 prior to the gripping surface 620
of the die plate 515, In this first position, the primary contact plate 510 may be spaced
from the piston 50& a first distance 705A.

{0027} A biasing member 710, such as a spring, may be utilized o bias the primary
contact plate 510 toward the first tubular 630. During extension of the gripper 150, the
first tubuiar 630 is contacted first by the primary contact plate 510, which allows
movement of the first tubular 630 along the surface 700 prior to gripping by the gripping
surface 620 of the die plate 515. Thus, if the first tubular 630 is not centered relative {o

n
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the longitudinal axis 615 as shown in Figure 6A, the first tubular 630 may slide along the
surface 700 towards the longitudinal axis 615 of the gripper 150. When contacted by
other grippers 150 of the lower clamp assembly 140, the first tubular 630 may be
contacted by the respective primary contact plates 510 and move toward the respective

longitudinal axes 615 as shown in Figure 5A.

[0028] Figure 6B shows the primary contact plate 510 in a second position such that
the gripping surface 620 of the die plate 515 extends beyond the plane 625. Once the
first tubular 630 is centered, continued movement of the grip head 405 along the
longitudinal axis 615 overcomes the bias force of the biasing member 710 and
compresses the biasing member 710 such that the gripping surface 620 of the die plate
515 is urged into engagement with the first tubular 630 to grip the first tubular 630. The
die plate 515 may be hardened steel with a roughened gripping surface configured to

grip the tubular 630.

[0029] In this position, the primary contact plate 510 may be spaced a second
distance 70513 from the piston 505, which is less than the first distance 705A. Thus, the
gripping surface 620 of the die plate 515 may bite into the surface of the first tubular 630
and grip the first tubular 630. Indexing pins 715 may fasten the primary contact plate 510
to the piston 505. The primary contact plate 510 may include recesses 720 where the
indexing pins 715 may be positioned. The primary contact plate 510 may include

openings 725 where a portion of the indexing pins 715 may extend through.

[0030] The wrench assembly 110 having grip heads 405 as described herein help
center the first tubular 630 within the wrench assembly 110 before the die plate 515
engages the first tubular 630. The centering of the first tubular 630 aligns the center
axis of the first tubular 630 with the center axis of the wrench assembly 110. Since the
center axis of the wrench assembly 110 is the axis about which maximum torque is
applied, then wrench assembly 110 effectively ensures that the maximum amount
torque is being applied to the first tubular 630 to make up or break out a threaded

connection.
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{00631} In one embodiment, each of the grippers 150 of the lower clamp assembly
140 are optionally coupled to a flow divider 400 as shown in Figure 4. The flow divider
400 is configured to actuate all of the grippers 150 at substantially the same time and/or
exiend the grippers 150 at substantially the same rate so that grip heads 405 {only one
is shown in Figure 4) confact the first tubular 830 at substantially the same time. In
particular, the flow divider 400 controis (such as by equally dividing) the amount and/or
flow rate of fluid supplied to each gripper 150 via flow lines 410 to move the grippers
150 toward the first tubular 630 to center the first tubular 630 within the wrench

assembly 110,

[6032] While the foregoing is directed to embodiments of the disclosure, other and
further embodiments of the disclosure thus may be devised without departing from the

basic scope thereof, and the scope thereof is determined by the claims that follow.



CLAIMS

1. A wrench assembly, comprising;

an upper clamp assembly; and

a lower clamp assembly coupled to the upper clamp assembly, wherein the lower
clamp assembly comprises a plurality of grippers each having a grip head configured to
grip a tubular, and each grip head comprises:

a die plate surrounded by a primary contact plate, the die plate being
disposed in a central cavity of the primary contact plate, the central cavity being
formed at least partially in a surface of the primary contact plate, wherein the
surface of the primary contact plate is configured to contact the tubular prior to a

gripping surface of the die plate contacting the tubular.

2. The wrench assembly of claim 1, wherein the primary contact plate has rounded
corners configured to center the tubular within the wrench assembly.

3. The wrench assembly of claim 2, wherein the primary contact plate is biased by a

biasing member toward the tubular.

4. The wrench assembly of claim 3, wherein the gripping surface of the die plate is
disposed on one side of a plane of the primary contact plate during an initial contact of

the surface of the primary contact plate with the tubular.

5. The wrench assembly of claim 4, wherein the biasing member is configured
tocompress such that the gripping surface of the die plate extends beyond the plane of

the primary contact plate during gripping of the tubular.

6. The wrench assembly of claim 5, wherein the rounded corners are configured to
push the tubular toward a center axis of the wrench assembly before the die plate
engages the tubular.



7. The wrench assembly of claim 6, wherein the rounded corners comprise a bevel,

a radius, or a chamfer.

8. The wrench assembly of claim 7, wherein the upper clamp assembly is configured
to grip and rotate a second tubular relative to the tubular gripped by the lower clamp
assembly to make-up or break-out a threaded connection between the second tubular

and the tubular gripped by the lower clamp assembly.

9. The wrench assembly of claim 3, wherein the biasing member comprises a spring.

10. The wrench assembly of claim 1, wherein the primary contact plate includes a
plane, and the die plate is movable between a first position and a second position, wherein
the gripping surface is on one side of the plane in the first position, and the gripping
surface is on another side of the plane in the second position.

11. The wrench assembly of claim 10, wherein the surface of the primary contact plate

is disposed at least partially in the plane.

12. A wrench assembly, comprising;
an upper clamp assembly; and
a lower clamp assembly coupled to the upper clamp assembly, wherein the lower
clamp assembly comprises a plurality of grippers configured to grip a tubular, each gripper
comprising:
a primary contact plate comprising a central cavity, and
a die plate disposed in the central cavity of the primary contact plate, the
die plate being movable relative to the primary contact plate between a first position and
a second position, and the die plate comprising a gripping surface that is spaced from the

tubular in the first position and is engaged with the tubular in the second position.



13. The wrench assembly of claim 12, wherein the primary contact plate includes a
plane, and the gripping surface of the die plate is on one side of the plane in the first

position, and the gripping surface is on another side of the plane in the second position.

14.  The wrench assembly of claim 12, wherein the primary contact plate has rounded
corners configured to center the tubular within the wrench assembly.

15. The wrench assembly of claim 14, wherein the primary contact plate is biased by

a biasing member toward the tubular.

16. The wrench assembly of claim 15, wherein the gripping surface of the die plate is
disposed on one side of a plane of the primary contact plate during an initial contact with

the tubular.

17. The wrench assembly of claim 16, wherein the biasing member is configured to
compress such that the gripping surface extends beyond the plane of the primary contact

plate during gripping of the tubular.

18. The wrench assembly of claim 17, wherein the rounded corners are configured to
push the tubular toward a center axis of the wrench assembly before the die plate

engages the tubular.

19. The wrench assembly of claim 18, wherein the rounded corners comprise a bevel,

a radius, or a chamfer.

20. Thewrench assembly of claim 19, wherein the upper clamp assembly is configured
to grip and rotate a second tubular relative to the tubular gripped by the lower clamp
assembly to make-up or break-out a threaded connection between the second tubular
and the tubular gripped by the lower clamp assembly.
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21. The wrench assembly of claim 20, wherein the biasing member comprises a

spring.

11



