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Development of an Intrinsic Safety Lightweight Mining Warning Instrument
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Abstract : Inresponse to the problems of heavy weight, inconvenient disassembly and assembly, and difficult
charging of existing mining explosion—proof intelligent monitoring and warning devices, a mining
intrinsic safety lightweight warning device has been developed. The warning device adopts an
inherently safe circuit design, and the box is made of ABS flame-retardant and anti—static materials,
significantly reducing the overall weight; The fixed mechanism adopts an elbow clamp structure,
which can achieve rapid assembly and disassembly of the warning instrument and the mining car;
The battery system adopts a quick replacement structure, supporting quick underground battery
replacement without the need to transport the equipment back to the surface for charging. The warning
device is equipped with a laser radar, infrared camera, and visible light camera, which can collect real—
time environmental information in front of the mining car. Through recognition software, it automatically
identifies pedestrians or obstacles in front of the track and links with the winch control system to
achieve automatic parking. Practical application has shown that the warning device effectively reduces
the labor intensity of operators and improves the efficiency of disassembly and assembly.
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Fig.1 Structure and composition of early warning system (front)
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Figure 6 function and control system
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Figure 8 schematic diagram of battery replacement process
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