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Abstract This paper was designed to prevent intervertebral disc escape and treatment. we produced down-
sized lumbar traction bed at home and automated system depending on weight and muscle mass by using 3D
print and Arduino to confirm the possibility of prototyping. Hence, we checked muscle mass 10 males in their 20s
with different exercise conditions, and it shows that average muscle mass of group who exercised was 56.63kg,
and non-exercise group was 50.8 kg. this is shows lumbar repetitive exercise can show the traction therapy effect
can be seen traction therapy effect. In addition, we installed wooden doll substitute people with spring and test
changing of length. Traction bed has the steps ranging from 1 to 4, in which the motor with torque and rpm, rang-
ing from 4.7 to 5.5 kgf and from 4.5 to 5.3 rpm, respectively. The motor controlled with the voltage of Arduino was
operated for the length of the spine to be stretched to 4-5 mm. As increasing the weight of the wooden doll by
10g, it was confirmed that the spring increased by 4-5 mm from the first step to the fourth step.
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Fig. 1. Full view of lumbar traction device.
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Fig. 2. Traction device bottom plate: fixed using bed
frames to keep the upper part of a person’s body form
moving, and rails were installed to make the upper part
move smoothly.

Fig. 3. Traction device upper plate: Move along the rail of
the bottom plate and reciprocating motion.
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Fig. 4. Rack and pinion: Actuator of automatic control
medical devices.
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Fig. 5. L298N motor driver circuit.
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Fig. 6. Flowchart of suggested traction bed model.
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Table 2. Skeletal muscle mass of subjects

FARZE 55 W] A7 AAF 5 girh12]. Skeletal | Softlean )  The
g, B 50% olde] A vhre] 3 Age fmustemass Mieor® | ey ot

AlA T LS g A7) wiEel Lol L 29 35 60.65 High

AL HE8kA] F=tH13]. Wb, 5742 50% man2 | 29 314 5441 High

man 3 25 26.4 45.75 Low

Table 1. Standard weight and traction power man 4 28 325 56.32 High

standard traction proper weight man 5 26 30.0 51.99 Low

P | weight (kg) | force (kef) |ofpatient(kg) ~ man6 | 25 30.2 52.33 Low

1 55 16.5~27.5 50~60 man 7 25 30.1 52.16 High

2 65 19.5~32.5 60~70 man 8 24 34.4 59.61 High

3 75 22.5~37.5 70~80 man9 | 25 29.5 51.12 Low

4 85 25.5-42.5 80~90 man 10 | 26 30.5 52.85 Low
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Fig. 8. Wooden doll after stretched.

Fig. 9. Side view of suggested towing bed.
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