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Development of wearable Type fireman’s wrist pain management device
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Abstract: The growing interest in firefighters has raised the issue of their working conditions. In this paper,
we design a device that can effectively manage wrist pain, one of the chronic pain that firefighters have. The
movement and required force of the wrist massage were measured quantitatively, and the situation of the
firefighter transporting the patient was schematic and quantified. Using air tubes, pump and solenoid valves, a
product that can simulate the movement of the massage and act as a splint was proposed and developed.
Through the experiment, the movement was checked and the ability to perform a splint was evaluated.
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Fig. 3 Arrangement of air tube
wrist wrist
Fig. 4 Lateral massage mechanism idea
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Sensing part
(FSR sensor)

Working part
(Area: 0.785cm?)

Fig. 5 Instrument for measuring force

inner

Fig. 6 Experiment for Find Moderate Force
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°F 63300Pa(470mmHg)2] St#lo] E£5& Shvpel= d AadE & o 3t
Table 1 Moderate Force at each point.
inner center outer average
Moderate Force (N) 4.7 5.2 5 4.97

), £ 913 470mmHg®] ¥ ]
520mmHg®] AZ = F7|FH Y] §7]E5 FYste] 470mmHg ©] 4] S &l
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Working part | | Sensing part | | ai
(Area: 0.785cm?) | | (FSR sensor) | | AIr tube

Fig. 7 Pressure Transfer Test Using Air Pump
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Fig. 8 Pressure Transfer over Time
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Fig. 11 Splint mechanism idea
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Fig. 12 Air tube for splint
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Fig. 13 Experiment to Prove Splint Idea
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Fig. 14 Device Components

3.2 Working Prototype 3 A1
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Fig. 15 1* Working Prototype
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Fig. 16 2™ Working Prototype
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