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ABSTRACT

A system for tong assembly operation includes a mode switch for shifting the tong
assembly between a first mode of operation and a second mode of operation, the
mode switch having a first portion associated with the first mode and a second portion
associated with the second mode; a first target coupled to the first portion, the first
target movable to a first position corresponding to the first mode of operation; a second
target coupled to the second portion, the second target movable to a second position
corresponding to the second mode of operation; a first sensor configured to identify
the first position of the first target; and a second sensor configured to identify the
second position of the second target.
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APPARATUS AND METHODS FOR DETERMINING OPERATIONAL MODE OF
TONG ASSEMBLY

BACKGROUND
Field

[0001] Embodiments of the present disclosure generally relate to an apparatus

and methods for detecting an operational mode of a tong assembly.

Description of the Related Art

[0002] In many stages of the drilling and completion of an oil and gas well, tubular
members are coupled end-to-end to form what is known as a string. Typically, tubular
members are made up in approximately 30-90 foot segments known as pipe stands,
and include threaded couplings at each end. Commonly known as box and pin
connections for the female and male portions, respectively, the threaded connections
serve to both form a fluid seal between the tubular segments and to resiliently couple

the adjacent tubulars.

[0003] When making-up a drill string, multiple rotations of one of the tubulars are
required to fully engage the threads of the box with the threads of the pin. Tongs are
used to deliver torque to a set of jaws that grip the tubulars being threaded together.
A power tong is used to deliver torque and rotation to one of the tubulars while a
backup tong maintains the other tubular rotationally stationary.

[0004] Some tongs include a make/break switch for switching the tong assembly
between makeup and breakout of a threaded connection. The make/break switch is
mounted to a rotational portion of the tong assembly. In some tongs, the make/break
switch cannot provide feedback about the operational mode of the tong assembly
due to the rotation of the make/break switch relative to control systems of the tong
assembly. Direct wired connections between the make/break switch and the control

system are not possible due to the rotation of the make/break switch.

[0005] Therefore, there is a need for improved methods and apparatus for

detecting an operational mode of a tong assembly.
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[0006] The preceding discussion of the background art is intended to facilitate an
understanding of the present invention only. The discussion is not an
acknowledgement or admission that any of the material referred to is or was part of

the common general knowledge as at the priority date of the application.

SUMMARY

[0007] It is an object that this invention ameliorates, mitigates or overcomes, at
least one disadvantage of the prior art, or which will at least provide the public with a
practical choice.

[0008] The present disclosure generally relates to apparatus and methods for

detecting an operational mode of a tong assembly.

[0009] In one embodiment, a system for tong assembly operation includes a
mode switch for shifting the tong assembly between a first mode of operation and a
second mode of operation, the mode switch having a first portion associated with the
first mode and a second portion associated with the second mode; a first target
coupled to the first portion, the first target movable to a first position corresponding
to the first mode of operation; a second target coupled to the second portion, the
second target movable to a second position corresponding to the second mode of
operation; a first sensor configured to identify the first position of the first target; and
a second sensor configured to identify the second position of the second target.

[0010] In another embodiment, a system for tong assembly operation includes a
tong having a stationary portion and a rotational portion; an activator switch attached
to the stationary portion; and a mode switch attached to the rotational portion, the
mode switch configured to shift the tong between a first mode of operation and a
second mode of operation. The system also includes a first target attached to the
mode switch; a second target attached to the mode switch; a first sensor configured
to detect the first target when the tong is in the first mode of operation; and a second
sensor configured to detect the second target when the tong is in the second mode

of operation.
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[0011] In another embodiment, a method for determining an operational mode of
a tong includes rotating a first target relative to a first sensor; rotating a second target
relative to a second sensor; identifying a position of the first target with the first
sensor; and analyzing the position of the first target to determine the operational
mode of the tong.

[0012] In another embodiment, a system for tong assembly operation, comprising:

a tong having a stationary portion and a rotational portion;

an activator switch attached to the stationary portion;

a mode switch attached to the rotational portion, the mode switch configured
to shift the tong between a first mode of operation and a second mode of operation,
the mode switch having a first portion associated with the first mode and a second
portion associated with the second mode, wherein the activator switch is configured
to engage the first portion or the second portion to operate the mode switch;

a first sensor target attached to the first portion of the mode switch;

a second sensor target attached to the second portion of the mode switch;

a first sensor configured to detect the first sensor target when the tong is in
the first mode of operation; and

a second sensor configured to detect the second sensor target when the tong
is in the second mode of operation.

[0013] In another embodiment, a method for determining an operational mode of
a tong, comprising:

rotating a first sensor target relative to a first sensor;

rotating a second sensor target relative to a second sensor;

identifying a position of the first sensor target during rotation using the first
sensor; and

analyzing the position of the first sensor target to determine the operational
mode of the tong.
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[0014] In another embodiment, a method for determining an operational mode of
a tong, comprising:

rotating a first sensor target relative to a first sensor;

rotating a second sensor target relative to a second sensor;

identifying a position of the first sensor target using the first sensor;

analyzing the position of the first sensor target to determine the operational
mode of the tong;

shifting the operational mode of the tong;

identifying a position of the second sensor target using the second sensor;
and

analyzing the position of the second sensor target to determine operational
mode of the tong has shifted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] So that the manner in which the above recited features of the present
disclosure can be understood in detail, a more particular description of the disclosure,
briefly summarized above, may be had by reference to embodiments, some of which
are illustrated in the appended drawings. It is to be noted, however, that the
appended drawings illustrate only typical embodiments of this disclosure and are
therefore not to be considered limiting of its scope, for the disclosure may admit to
other equally effective embodiments.

Figure 1 illustrates an exemplary sensor system for a tong assembly

according to embodiments of the present disclosure.

Figure 2 illustrates another exemplary sensor system for a tong assembly
according to embodiments of the present disclosure.

Figure 3 illustrates an exemplary method utilizing a sensor system for a tong

assembly.

Figure 4 illustrates another exemplary method utilizing a sensor system for a
tong assembly.
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DETAILED DESCRIPTION

[0016] In the following description, numerous specific details are set forth to
provide a more thorough understanding of the present disclosure. However, it will
be apparent to one of skill in the art that the present disclosure may be practiced
without one or more of these specific details. In other instances, well-known features

have not been described in order to avoid obscuring the present disclosure.

[0017] An exemplary sensor system 100 is illustrated in Figure 1. In the illustrated
embodiment, one or more sensors 110 are located on equipment 120 (e.g., a tong
assembly, power tong, and/or backup tong) on a rig. Exemplary sensors 110 include
optical imaging devices, optical device such as a laser distance sensor, ultrasonic
sensors, proximity sensors, etc. The sensor 110 may be configured to monitor and/or
determine an operational mode of the tong assembly. For example, the sensor 110
detects a target 130 mounted to the power tong of the tong assembly. The sensors
110 are positioned to be able to detect measurements 112 about the target 130 on
equipment 120. A local controller 140 is also located on the equipment 120. The
local controller 140 is functionally connected to the sensor 110. For example, in
some embodiments, the local controller 140 is able to send commands 141 to the
sensor 110, and the sensor 110 is able to receive commands. As another example,
the local controller is able to receive information 142 from the sensor 110, and the
sensor 110 is able to send information 142. For example, the information 142 may
be a signal in response to detection of the target 130 by the sensor 110. For
example, the information 142 may be an optical image, results of image processing
or object detection, the monitored and/or determined operational mode of the tong
assembly, etc. In some embodiments, the local controller 140 is able to store,
analyze, and/or retransmit the information 142 received from the sensor 110.

[0018] In some embodiments, the local controller 140 is able to send data 143 to
a remote controller 150, and remote controller 150 is able to receive data 143. For
example, the local controller is able to retransmit the information 142 as data 143. In
some embodiments, the local controller 140 analyzes and/or processes the
information 142, and the local controller 140 sends the results as data 143. The data
143 may be for example, the monitored and/or determined operational mode of the
tong assembly. The remote controller 150 may be remote from the equipment 120.
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For example, the remote controller 150 is located in a control room of the rig, or the
remote controller is at a location that is remote from the rig. The remote controller
150 may receive data 143 from the local controller 140 and/or other inputs (e.g.,
operator input, input from other systems on the rig, etc.). The remote controller 150
may analyze and/or process the data 143 and/or other inputs. The remote controller
150 may be able to send control commands 151 to local controller 140, and local
controller 140 may be able to receive commands 151. Data, inputs, commands,
and/or signals may be sent between local controller 140 and remote controller 150
over a variety of communication channels, including, for example, wires, fiber optics,
hydraulic lines, pneumatic lines, and/or wirelessly, including electromagnetic or

acoustic signaling.

[0019] In some embodiments, local controller 140 is functionally connected with
other sensors 160 on equipment 120. The other sensors 160 are differentiated from
the sensors 110. In some embodiments, the other sensors 160 acquire
measurements about the operation of the equipment 120. For example, the other
sensors 160 may include torque sensors, pressure sensors, etc. In some
embodiments, the other sensors 160 acquire measurements about one or more
auxiliary sites 170 on the equipment 120. In some embodiments, the local controller
140 is able to send commands 145 to the other sensors 160, and the other sensors
160 are able to receive commands 145. In some embodiments, the local controller
140 is able to receive information 146 from the other sensors 160, and the other
sensors 160 are able to send information 146. In some embodiments, the local
controller 140 is able to store, analyze, and/or retransmit the information 146
received from the other sensors 160. For example, the local controller analyzes
information 142 from sensors 110 in combination with information 146 from the other
sensors 160.

[0020] In some embodiments, local controller 140 is functionally connected with
actuators 180 on equipment 120. For example, in some embodiments, the local
controller 140 is able to send commands 147 (e.g., control signals) to the actuators
180, and the actuators 180 may be able to receive commands 147. The commands
147 may be based on, or in response to, the information 142, information 146, and/or

analysis of information 142/146. In some embodiments, the commands 147 instruct
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the actuators 180 to cause action 181 (e.g., stopping rotation of the power tong
and/or backup tong, movement of a rocker switch) at the equipment 120.

[0021] Another exemplary sensor system is illustrated in Figure 2, which is a
partial view of a power tong 250 according to embodiments of the present disclosure.
The sensor system 200 may assist during operation of a power tong to makeup a

tubular connection.

[0022] In one embodiment, the sensor system 200 is mounted on a power tong
250 of a tong assembly. The tong assembly may be coupled to and moved by a
positioning system, such as a power arm. The tong assembly also includes a backup
tong cooperating with the power tong 250 to makeup or breakout a tubular
connection. The power tong 250 is configured to receive a pin end of a tubular joint
and to engage and grip the pin end of the tubular joint. The power tong 250 is used
to makeup or breakout a tubular connection. The power tong 250 includes a
stationary portion 260 and a rotational portion 270. The power tong 250 includes an
activator switch such as a rocker switch 262, an actuator 264, and a mode switch
such as a make/break switch 272. The rocker switch 262 and the actuator 264 may
be mounted to the stationary portion 260 of the power tong 250. The rocker switch
262 is actuated by the actuator 264 to operate the make/break switch 272. The
make/break switch 272 may be mounted to the rotational portion 270 of the power
tong 250. The make/break switch 272 may be configured to shift the power tong 250
between makeup and breakout operational modes. For example, the make/break
switch 272 includes a mechanical linkage to the jaws of the power tong for gripping
a tubular. The make/break switch 272 includes a first portion 276 such as a make
button and a second portion 274 such as a break button. Depression of the first
portion 276 or the second portion 274 will shift a gear set configured to rotate the
tubular gripped by the jaws between makeup and breakout operational modes.

[0023] In one embodiment, the sensor system 200 is configured to determine an
operational mode of the power tong 250. The sensor system 200 includes one or
more sensors 210 mounted to the stationary portion 260 of the power tong 250. In
this example, the sensors 210 are mounted to a bracket 267. The sensor system
200 also includes one or more targets 220. The targets 220 may be mounted to the
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make/break switch 272 of the power tong 250. For example, a first target 220 is
mounted to the first portion 276, and a second target 220 is mounted to the second
portion 274. The one or more sensors 210 may be configured to detect the position
and/or location of the one or more targets 220. For example, in some embodiments,
the one or more sensors 210 are optical imaging devices positioned to be able to
capture an optical image of the one or more targets 220. In another example, each
target 220 is detectable by a corresponding proximity sensor 210 when the target
220 is located within a predetermined distance to the proximity sensor 210. In one
example, the targets 220 are positioned such that each target 220 is detectable by
only one of the sensors 210. As shown in Figure 2, the target 220 mounted to the
second portion 274 is located further away from the edge of the rotational portion
270 than the target 220 mounted to the first portion 276. As the targets 220 rotate,
the target 220 mounted to the second portion 274 is detected by the corresponding
sensor 210, which cannot detect the target 220 mounted to the first portion 276 due
to the location. Optionally, the sensor system 200 may include a sensor 213
configured to detect a zero-position target 223. A local controller 240 is also located
on the power tong 250. The local controller 240 is functionally connected to the one
or more sensors 210, 213.

[0024] The rotational portion 270 of the power tong 250 may rotate relative to the
stationary portion 260. As a result, the one or more targets 220 and make/break
switch 272 may rotate relative to the one or more sensors 210, rocker switch 262,
and actuator 264. The sensor system 200 may be functionally connected to a local
controller 240 also located on the power tong 250. The local controller 240 may be
located on the stationary portion 260. The local controller 240 may be able to send
data to and/or receive commands from a remote controller. The location of the
sensors 210 on the power tong 250 may be changed according to operational and/or

manufacturing specifications.

[0025] During operation, the sensors 210 may monitor and/or detect a position
and/or location of the targets 220. The local controller 240 may be able to receive
information from the sensors 220. For example, the information may include the
detected position and/or location of the targets 220. The information may be

analyzed to determine further information. In some embodiments, the local controller
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transmits the information to a remote controller. The remote controller may be able
to receive information from the local controller. In some embodiments, the local
controller may determine the operational mode of the power tong 250. For example,
the sensors 210 may transmit information regarding the detected position and/or
location of the targets 220. Based on the information, the local controller may
calculate the operational mode by comparing the detected position and/or location
with a predetermined location corresponding with an operational mode. In some
embodiments, the remote controller may determine the operational mode of the
power tong 250 based on the information.

[0026] In some embodiments, the local controller 240 may instruct the actuator
264 to operate the make/break switch 272. For example, the local controller may
determine that the power tong is not in the correct operational mode based on the
information from the sensors 210. The local controller may instruct the actuator 264
to rotate the rocker switch 262. The rocker switch 262 may engage the make/break
switch 272 and shift the power tong 250 into the desired operational mode. In
Figure 2, the rocker switch 262 is rotated to depress the first portion 276 of the
make/break switch 272. In this respect, the target 220 attached to the second portion
274 will rotate at a higher height, and closer to the sensors 210, than the target 220
attached to the first portion 276. In some embodiments, the local controller may
compare the detected position and/or location of two targets 220 to ensure the power
tong 250 is in the correct operational mode.

[0027] In some embodiments, the sensors 210 may be a wireless positioning
sensor. The wireless positioning sensor may transmit information to the local
controller. For example, the wireless positioning sensor may transmit an absolute
position of the make/break switch 272 to the local controller. The local controller may
determine the operational mode of the power tong based on the information.

[0028] Figure 3 illustrates operations 300 that may be performed, for example, by
a control device, such as local controller 140, to control the power tong at a work
location, in accordance with embodiments of the present disclosure. Operations 300
may begin at 302, where the control device transmits a first signal representative of
a menu of options to a remote interface, such as remote controller 150. The menu
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of options may, for example, represent operation commands for the power tong. For
example, the operation commands may instruct the actuator 264 to operate the
rocker switch. At 304, the control device receives from the remote interface a second
signal representative of a first operation command. At 306, the control device
transmits a third signal representative of the first operation command to the power
tong, which may cause the sensor system to activate. At 308, the sensor system
may detect the position and/or location of a target. At 310, the control device receives
a fourth signal from the sensor system representative of the detected position and/or
location. At 312, the control device analyzes the detected position and/or location of
the target to determine the operational mode of the power tong. At 314, the control
device transmits a fifth signal to the remote interface based on the analysis, which

may display the operational mode of the power tong.

[0029] In some embodiments, operations 300 also include detecting a position
and/or location of a second target with a second sensor. In some embodiments,
operations 300 also include analyzing the detected position and/or location of the

second target to determine the operational mode of the power tong.

[0030] Figure 4 illustrates operations 400 that may be performed, for example, by
a control device, such as local controller 140, to control the power tong at a work
location, in accordance with embodiments of the present disclosure. Operations 400
may begin at 402, where the control device transmits a first signal representative of
a menu of options to a remote interface, such as remote controller 150. The menu
of options may, for example, represent operation commands for the power tong. For
example, the operation commands may instruct power tong to begin an operation for
makeup or breakout of a tubular connection. At 404, the control device receives from
the remote interface a second signal representative of a first operation command. At
406, the control device transmits a third signal representative of the first operation
command to the power tong, which may cause the power tong and the sensor system
to activate. At 408, a first target of the sensor system is rotated relative to a first
sensor. At 410, the first sensor detects the position and/or location of the first target.
At 412, the control device receives a fourth signal from the sensor system
representative of the detected position and/or location. At 414, the control device

analyzing the detected position and/or location of the target to determine the

10
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operational mode of the power tong. At 416, the control device transmits a fifth signal
to the remote interface based on the analysis, which may display the operational
mode of the power tong.

[0031] In some embodiments, operations 400 may also include rotating a second
target of the sensor system relative to a second sensor. Operations 400 may also
include detecting a position and/or location of the second target with the second
sensor. Operations 400 may also include receiving a signal from the sensor system
representative of the detected position and/or location of the second target.
Operations 400 may also include analyzing the detected position and/or location of
the second target to determine the operational mode of the power tong.

[0032] In one embodiment, a system for tong assembly operation includes a
mode switch for shifting the tong assembly between a first mode of operation and a
second mode of operation, the mode switch having a first portion associated with the
first mode and a second portion associated with the second mode; a first target
coupled to the first portion, the first target movable to a first position corresponding
to the first mode of operation; a second target coupled to the second portion, the
second target movable to a second position corresponding to the second mode of
operation; a first sensor configured to identify the first position of the first target; and
a second sensor configured to identify the second position of the second target.

[0033] In one or more of the embodiments described herein, the first sensor is an
optical imaging device.

[0034] In one or more of the embodiments described herein, the first target is
configured to rotate relative to the first sensor.

[0035] In one or more of the embodiments described herein, the first sensor
comprises a wireless positioning sensor configured to identify the first position of the
first target, wherein the first target is rotatable relative to the wireless positioning

Sensor.

[0036] In one or more of the embodiments described herein, the first mode of

operation corresponds to making up a tubular connection.

11
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[0037] In one or more of the embodiments described herein, the second mode of
operation corresponds to breaking out a tubular connection.

[0038] In one or more of the embodiments described herein, the first portion

comprises a make button, and the second portion comprises a break button.

[0039] In another embodiment, a system for tong assembly operation includes a
tong having a stationary portion and a rotational portion; an activator switch attached
to the stationary portion; and a mode switch attached to the rotational portion, the
mode switch configured to shift the tong between a first mode of operation and a
second mode of operation. The system also includes a first target attached to the
mode switch; a second target attached to the mode switch; a first sensor configured
to detect the first target when the tong is in the first mode of operation; and a second
sensor configured to detect the second target when the tong is in the second mode
of operation.

[0040] In one or more of the embodiments described herein, the system includes
an actuator configured to rotate the activator switch.

[0041] In one or more of the embodiments described herein, the system includes
a third sensor configured to detect a zero position of the rotational portion.

[0042] In one or more of the embodiments described herein, the mode switch is
movable to a first position to shift the tong to the first mode of operation.

[0043] In one or more of the embodiments described herein, the first mode of

operation corresponds to making up a tubular connection.

[0044] In one or more of the embodiments described herein, the mode switch is
movable to a second position to shift the tong to the second mode of operation.

[0045] In one or more of the embodiments described herein, the second mode of
operation corresponds to breaking out a tubular connection.

[0046] In one or more of the embodiments described herein, the first target is
positioned such that when the first target is detectable by the first sensor, the first

target is not detectable by the second sensor.

12



19 Aug 2024

2024208804

[0047] In one or more of the embodiments described herein, the first sensor and
the second sensor are mounted to a bracket.

[0048] In another embodiment, a method for determining an operational mode of
a tong includes rotating a first target relative to a first sensor; rotating a second target
relative to a second sensor; identifying a position of the first target with the first
sensor; and analyzing the position of the first target to determine the operational
mode of the tong.

[0049] In one or more of the embodiments described herein, the method includes
shifting the operational mode of the tong.

[0050] In one or more of the embodiments described herein, the method includes
identifying a position of the second target with the second sensor; and analyzing the

position of the second target to determine operational mode of the tong has shifted.

[0051] In one or more of the embodiments described herein, the method includes

detecting a zero position of the tong.

[0052] In one or more of the embodiments described herein, the first target is

rotated at a higher height than the second target.

[0053] While the foregoing is directed to embodiments of the present disclosure,
other and further embodiments of the disclosure may be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims that

follow.

[0054] Modifications and variations such as would be apparent to the skilled
addressee are considered to fall within the scope of the present invention.

[0055] The present invention is not to be limited in scope by any of the specific
embodiments described herein. These embodiments are intended for the purpose
of exemplification only. Functionally equivalent products, formulations and methods
are clearly within the scope of the invention as described herein. It will be understood
by those skilled in the art that various changes in form and details may be made
therein without departing from the spirit and scope of the invention as defined by the

appended claims.

13
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[0056] Although the terms first, second, third, etc. may be used herein to describe
various elements, components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element, component, region, layer

or section from another region, layer or section. Terms such as “first,” “second,” and
other numerical terms when used herein do not imply a sequence or order unless
clearly indicated by the context. Thus, a first element, component, region, layer or
section discussed herein could be termed a second element, component, region,

layer or section without departing from the teachings of the example embodiments.

[0057] The terminology used herein is for the purpose of describing particular
example embodiments only and is not intended to be limiting. As used herein, the

singular forms “a”, “an” and “the” may be intended to include the plural forms as well,

unless the context clearly indicates otherwise. The terms “comprise”, “comprises,”

‘comprising,” “including,” and “having,” or variations thereof are inclusive and
therefore specify the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements, components, and/or

groups thereof.

[0058] Even though particular combinations of features are recited in the claims
and/or disclosed in the specification, these combinations are not intended to limit the
disclosure of possible implementations. In fact, many of these features may be
combined in ways not specifically recited in the claims and/or disclosed in the
specification. Although each dependent claim listed below may directly depend on
only one claim, the disclosure of possible implementations includes each dependent

claim in combination with every other claim in the claim set.

[0059] The method steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as an order of performance. It
is also to be understood that additional or alternative steps may be employed.

14
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Claims:

1. A method for determining an operational mode of a tong,
comprising:

rotating a first sensor target relative to a first sensor;

rotating a second sensor target relative to a second sensor;

identifying a position of the first sensor target during rotation using the
first sensor; and

analyzing the position of the first sensor target to determine the
operational mode of the tong.

2. The method of claim 1, further comprising shifting the
operational mode of the tong.

3. The method of claim 1 or 2, further comprising:

identifying a position of the second sensor target using the second
sensor; and

analyzing the position of the second sensor target to determine
operational mode of the tong has shifted.

4. The method of claim 1, 2 or 3, further comprising detecting a
zero position of the tong.

5. The method of any one of claims 1 to 4, wherein the first sensor
target is rotated at a higher height than the second sensor target.

6. The method of one of claims 1 to 5, wherein the tong includes a
mode switch for shifting the operational mode of the tong between a first
mode of operation and a second mode of operation.

7. The method of claim 6, wherein the mode switch includes a first
portion associated with the first mode and a second portion associated with
the second mode.

8. The method of claim 7, wherein the first sensor target is coupled
to the first portion and movable to a first position corresponding to the first
mode of operation.

9. The method of claim 8, wherein the second sensor target is
coupled to the second portion and movable to a second position

corresponding to the second mode of operation.

15
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10. The method of claim 9, wherein identifying the position of the
first sensor target using the first sensor comprises identifying the first position
of the first sensor target.

11. The method of claim 10, wherein identifying the position of the
second sensor target using the second sensor comprises identifying the
second position of the second sensor target.

12. The method of claim 9, wherein the first portion comprises a
make button, and the second portion comprises a break button.

13. The method of claim 12, wherein the first mode of operation
corresponds to making up a tubular connection, and the second mode of
operation corresponds to breaking out a tubular connection.

14. The method of one of claims 1 to 13, wherein the first sensor
comprises a wireless positioning sensor configured to identify the first position
of the first sensor target, wherein the first sensor target is rotatable relative to
the wireless positioning sensor.

15. The method of one of claims 1 to 14, wherein the first sensor is
an optical imaging device.

16. The method of one of claims 1 to 15, wherein the first sensor is
located above the first sensor target and the second sensor is located above
the second sensor target.

17. The method of one of claims 6 to 16, wherein the mode switch is
rotatable with a rotating portion of the tong.

18. The method of one of claims 1 to 17, wherein the first sensor
target is located at a different radial distance from an edge of the rotating
portion than the second sensor target.

19. The method of one of claims 1 to 18, wherein the tong includes
an activator switch connected to a non-rotating portion of the tong and
wherein the first sensor and the second sensor are mounted to a bracket
attached to the activator switch.

20. A method for determining an operational mode of a tong,
comprising:

rotating a first sensor target relative to a first sensor;

rotating a second sensor target relative to a second sensor;

identifying a position of the first sensor target using the first sensor;

16
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analyzing the position of the first sensor target to determine the
operational mode of the tong;

shifting the operational mode of the tong;

identifying a position of the second sensor target using the second
sensor; and

analyzing the position of the second sensor target to determine
operational mode of the tong has shifted.
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Y
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OF ATARGET

~— 308
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Y
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