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Abstract

This paper introduces a kind of support clamp device that can only grab the single pipe string for
the manipulator, which can be used for the pipe discharge manipulator of monkey-board or drill
floor manipulator to support the drill collar, drill pipe, tubing and part of the casing. The support-
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ing tong device increases the service life of the main tong finger driving hydraulic cylinder by in-
creasing the guiding function of the main tong finger driving hydraulic cylinder; by increasing the
number of connecting rods, the strength of the clamp device is improved, and the risk of the pipe
string falling out of the clamp device is reduced. At the same time, the supporting tong device can
realize the function of using the same clamp to clamp the pipe strings with different diameters and
thicknesses by changing the opening of the left and right main tong finger components; the depth
of the jaw is changed by the pipe column stopper to avoid the accidental situation that the clamp
device holds two thin pipe strings at the same time. The purpose of complete automation of the ma-
nipulator pipe arrangement can be achieved by transmitting the signal detection of the hydraulic cy-
linder sensor and the calculation of the driller’s main control system.
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Figure 1. Schematic diagram of the operation
structure of the pipe arranging robot on the
racking board
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Table 1. Comparison of advantages and disadvantages of schemes for improving the service life of the main drive hydraulic
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Table 2. Comparison of advantages and disadvantages of methods for improving the strength of connecting rods to increase
the safety of manipulator gripper operation
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Table 3. Comparison of advantages and disadvantages of methods for avoiding manipulator holding pliers from holding two
tubular columns simultaneously
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Figure 2. Structural schematic diagram of support tongs for pipe laying machine
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Figure 3. Schematic diagram of the three-dimensional model of
the finger assembly structure
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Figure 4. Schematic diagram of three-dimensional model structure
of manipulator holding pliers
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