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Proposal of a wheel-type cylinder elevating mechanism
inspired by U-shaped suspension

~Prototype of mechanism and confirmation
of lifting and lowering motion~
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Fig. 1: Elevating principle
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Fig. 2: Prototype mechanism
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Fig. 3: Ascending movement
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Fig. 4: Descending movement

Table 1: Lifting and lowering experiment results
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Table 2: Experiment of changing the position of the center of gravity in the x direction

Position of the Amount of | Roll | Pitch | Wheel angle | Rise angle | rate of up
center of gravity [mm|] rise mm] | [*] | [7] [°] (7] [%]
avg. 61.69 -5.28 | -4.28 30.28 9.69 32.03
(-91, 1, -29)
Cov. 42.33 0.16 | 0.39 0.16 1.00 13.39
avg. 65.85 -5.45 | -7.94 30.45 10.33 30.93
(-130, 1, -29)
Cov. 29.03 0.19 | 1.40 0.19 0.68 8.42

Table 3: Experiment of changing the position of the center of gravity in the y direction

Position of the Amount of | Roll | Pitch | Wheel angle | Rise angle | rate of up
center of gravity [mm] rise [mm)] [*] [°] [°] [*] (%]
avg. 57.90 -4.00 | -4.04 29.00 9.14 31.52
(-82,1,-33)
Cov. 20.88 0.04 | 0.17 0.04 0.50 6.88
(.82, -37 . -33) avg. 25.52 3.94 1.76 21.06 4.04 19.19
T Cov. 9.76 0.01 | 0.38 0.11 0.24 5.61
(82,39 -33) avg. 28.39 -11.00 | -1.89 36.00 4.49 12.46
B Cov. 124.60 0.07 | 0.16 0.07 3.09 23.50

Fig. 5: Coordinate system of the prototype mech-
anism
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Fig. 6: Measurement environment
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Fig. 7: Conditions for the position of the center
of gravity in the x direction
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Fig. 8: Conditions for the position of the center
of gravity in the y direction
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